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Editorial

Dear Readers,

With the Pharm. D program in full gear, there is ample scope for students to work on various research areas
whichwill benefit the patients.

World Health Organization has stated that health is defined not only by the absence of disease but also by the
presence of physical, mental, and social well-being. Thus, Quality of Life (QoL), a phrase used to refer to an
individual's total well being including all emotional, social, and physical aspects of the individual's life has
become the ultimate goal of all health interventions.

Quality of life is hugely affected in patients suffering from chronic ailments such as diabetes, hypertension,
renal failure, COPD and asthma, psoriasis and so on compared to the general population.

In Healthcare, as there is more emphasis on patients now than ever before, quality of life has become an
important area to work on.

Studies have highlighted the role of pharmacists in improving the adherence and compliance to therapies in
patients. Involvement of the pharmacist in the treatment of different chronic conditions by way of patient
education and counseling has been noted to improve the outcomes of the treatment, minimizing the

complications associated with the disorders and improve the quality of life in patients.

Presently the situation in our country is very promising as Pharm. D course has opened up many doors for

the aspiring clinical pharmacists to contribute towards improving the patient care, compliance and quality
of life.
So, hoping for some good contributions by students / researchers in the area of quality of life.

Cheers !

Shobha Rani

www.ijopp.org | ijopp@rediffmail.com _
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The ever mounting challenge facing global health today is the wide spread gap between the life expectancy observed in the developed and the
developing world. War, famine, communicable and non-communicable diseases challenge sustainable development of the human health in|
the impoverished 3" world nations. Mortality of the population is mainly influenced by the economic, social and technological advances taking
‘place in a nation. In contrast to the healthy lives enjoyed by the inhabitants of Monaco with a highest life expectancy of 90 years, people of‘
Swaziland experience a life expectancy of only 32 years which is the lowest in the world. A majority of the people in the developing nations fall
prey to life threatening diseases and infections. This paper provides a comprehensive summary of the causes of mortality among children,

adults and older adults across different continents. Independent pharmacies in developing nations can play an important role in reducing
\

‘provided by the pharmacists can improve medication adherence, identify health needs and inspire people toimprove their health.

INTRODUCTION

&’oor medication adherence for chronic conditions can lead to

technological and medical advances in healthcare become

considerable morbidity and mortality in patients."” The

suboptimal if patients are non adherent to their treatment
Fegimens. In case of hospitalized patients with chronic
cardiovascular conditions, medication adherence rates start
falling after the patients are discharged. Researchers also
‘found, according to self reports, that only 10% of the
‘discharged patients were completely adherent to their
lcardiovascular treatment regimens. Sometimes, when a
medication is prescribed, the physician might not explain the
Firections of the medications properly leading to
misunderstanding and failure of medication intake on the part
of the patient. On the other hand, patients with chronic
lconditions might miss a dose or take it at the wrong time and

Address for Correspondence:

J Chang, Center for Medication Use, Policy, and Economics, The University of Michigan,
428 Church Street, Ann Arbor, MI 48109-1065, USA

E-mail : jochang @umich.edu

\
\
mortality, providing continuity of care, improving life expectancy and public health in areas where high health disparity exists. Personalization‘
\
. . S |
Keywords: mortality trends, life expectancy, WHO, global health, developing nations |

forget to disclose this before their physicians. Itis challenging‘
to ensure medication adherence in a particular patients since it
cannot be detected by laboratory or blood tests. Physicians|
and pharmacists can play complementary roles with regards‘
to provision of medication education to the patients for

events are some of the barriers that hinder medication‘

enhancing medication adherence.” Complex drug regimens,
high drug costs, lack of patient education and adverse drug

adherence. To overcome these barriers and to motivate thel
patients to be more adherent to their medications, pharmacists|
can simplify the patient's treatment therapy. Pharmacists can
influence self care behaviors of the patients by playing a key

who receive counseling compared to patients who do not

role in assessing, planning and strategically implementing

their therapy. Medication adherence might be high in patients

receive counseling. In the developed nations, pharmacists|
provide counseling about vaccination, sexual health, smoking
cessation and weight management, thereby equipping‘
patients with the healthcare and infrastructure they require to

8,9,10 ‘

maintain a healthy lifestyle.””" Education provided by the

pharmacists about complex therapy, side effects of drugs,

. @ian@rna&f Pharmacy Practice | Volume4 | Issue2 | Apr-Jun, 2011 . 1‘
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rmaintenance can help improve self care and health outcomes
‘in patients.’

‘Life expectancy

[Every nation has a social and economic divide influencing the
‘social and economic status of its residents. Social and
economic status combined with the political environment has
a great influence on the mortality trends of a nation. The WHO
has noted a trend during the past 3-4 decades characterized by
larise in the life expectancy observed in developed nations and
most of the developing nations, barring a few nations showing
a plateau or a decrease. Here is an overview of some of the
nations who have witnessed stagnation or decline in life
expectancy.

\
‘Mortality in children

Child mortality has gone up in Sub Saharan Africa due to

overty, infectious diseases like HIV/AIDS, rise in malarial
Enortality, lower respiratory tract infections, diarrhoeal
diseases, malnutrition, increase in mother to child
transmission of HIV/AIDS, rise in maternal mortality due to
ﬁIV/AIDS, stretching away of the resources from child

ealth programs to treat other HIV/AIDS patients, civil unrest
and social anarchy. Life expectancy of the children in
‘developing nations of Eastern Mediterranecan Region, Latin
|America and Asia has also declined primarily due to perinatal
conditions including birth asphyxia, birth trauma and low
‘birth weight. It has been observed in some South East Asian
nations like India, China and Nepal that new born girls have a
%igher risk of dying due to poor access to health care and the
E)revalence of stigma that only men are breadwinners in the
ffamily. Also, higher rates of child mortality especially female
infanticide are witnessed in the rural areas of the developing
Pations with concentration of poor and illiterate crowd as
opposed to educated and informed crowd in the urban

11,13
areas.

\
‘Mortality in adults

‘Non communicable diseases and injuries (higher prevalence
inmales) play a major role resulting in adult mortality in many
developed nations. The reason for reversal in the adult life
‘expectancy in Africa and some of the developing nations is
idue to premature adult deaths caused by injuries incurred in
war and violence along with the double burden of non
communicable and communicable diseases, mainly
infectious diseases like HIV/AIDS and parasitic diseases like
‘malaria and tuberculosis which have led to serious

Fig. 1: Total DALYs [Disability adjusted life years (per 1000)]
by age group, sex and causes in 192 nations grouped by

income per capita across the world: WHO Report- 2004 update.
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socioeconomic disparities and political unrest in thes

regions (figures 1 and 2). On the other hand, even though the
life expectancy of adults in developing nations is higher,‘
many poor adults are susceptible to higher disease burden and
disabilities. There is an almost 12 fold mortality gap as aresult
of the improving life expectancy in developed world anq

deteriorating life expectancy in the developing world. """ |

Mortality in older adults [

Emerging epidemic of non communicable diseases marked
by the incidence and prevalence of chronic conditions like
cardiovascular diseases, cancers of the stomach, liver anj
colon/rectum, lung cancer caused by smoking, an

neuropsychiatric disorders are some of the major contributoré
augmenting the burden of disease and disability in low!
income and middle income nations. The DALY's (Disabilityf
adjusted life years)/ YLDs (Years Lived with Disability) tha‘%
account for reduction in life expectancy rate are defined by

. \
WHO as “The sum of years of potential life lost due to

Fig. 2: Number of deaths (in thousands) by age group, sex and
cause in 192 nations across the world grouped by income per

capita: WHO Report- 2004 update.
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to disability”."”
like neuropsychiatric disorders is more in developed world,
the DALY s/YLDs combined with the severity of the disorder

is far higher in high mortality nations (figure 1). As a result,

Even if the prevalence of non fatal conditions

blder people in developing nations spend a major portion of
their lives in poor health due to insufficient mental health
infrastructure, prevalent stigma, lack of policies for mental
health care and reduced medication adherence to the existing
‘co morbid chronic conditions, ultimately leading to early
death compared to their wealthy peers in developed nations."

hALE (Health Adjusted Life Expectancy)

RVHO defines HALE as “Average number of years that a
&)erson can expect to live in "full health" by taking into
account years lived in less than full health due to disease

99 16

and/or injury”. '° As stated by Mathers and colleagues ", lower
Pevels of compression of morbidity might also be one of the
easons for developing nations to have higher mortality and
gower life expectancy compared to developed nations.
L‘Compression of morbidity” is a hypothesis by Dr. James
IFries which states that the burden of lifetime morbidity can be
compressed if the age of onset of first chronic condition is
elayed in a person. Higher compression of morbidity
reduces healthcare costs and improves overall health of the

"% Disability also has a greater impact on

patients over time.
the HALE of a person living in a developing nation due to
lower socioeconomic status, prevalence of high number of co
morbidities, poor access of health care, physical and social

17
abuse.

surroundings, unhealthy behavior/lifestyle and substance

Technological advances

In the wake of the technological advancements, unequal
ccess to health-care advances, rising poverty,
socioeconomic gradient within the nation, vicious cycle of
K)var and injury resulting in death prevent global convergence
among the developed and developing nations. Misallocation
bf resources, rebounding infectious diseases like malaria and
‘tuberculosis, emergence of resistant malarial parasites,
impaired health status, improper diet, increase in prevalence
of HIV/AIDS, obesity, type 2 diabetes, smoking, alcoholism
land environmental health risks have impacted the healthcare
systems in the developing nations." Cheap health care
technologies can be very beneficial in developing nations
where there is a scarcity of healthcare professionals and lack
of funds to provide employment to a large healthcare
‘workforce. Modern medical equipments and technology also

~ prevents medication errors and deaths which m;stl}Tocan

when patients are treated by untrained and non professiona
health workers. One of the criticisms of healthcare
technology is the fact that most of the modern medica
equipments are developed in affluent western nations and thd
needs of the developing nations are ignored whilg
manufacturing. In order to make healthcare technologx
accessible and usable in the developing nations, constructio

of affordable medical equipments developed by loczj
engineers and operated using the technology and
infrastructure available in the developing nations id
necessary. Even though projects involving the use of
healthcare technology are initiated successfully in developingT
nations by western researchers, some of these projects shut
down gradually due to lack of infrastructure and availabl

funds. |

In developing nations like India, retail pharmacies are the

Retail pharmacies in developing nations:

most valuable resources for procuring chea

pharmaceuticals, obtaining health advice, easy access of
pharmaceuticals with minimum waiting time, obtaining
pharmaceuticals on credit basis and ease of obtaining desireq
quantities of pharmaceuticals. The method of distribution of
pharmaceuticals for the majority of pharmacies on the other‘
hand is less likely to be standardized or regulated.z#
Pharmacies in poorly developed urban areas or rural aread
recruit minimally trained pharmacists or non pharmacisty
giving rise to establishments housing officially employed buﬁ
physically absent pharmacists. The existence of investor
owned pharmacies lacking professionally traine

pharmacists and pharmacist owned pharmacies next to each
other not only influence the consumer's choice for purchasing
drugs but impact pharmaceutical regulation. Manx
pharmacists also have biased drug information mostly passecl
on by medical representatives working for smal

pharmaceutical companies. In rural areas, the villagers due td
social perceptions, on many occasions feel empowered to self
prescribe and demand certain types of treatments only. *****]
Medical malpractice to gain financial profits is very commo

both in the public and private hospitals in India.” It is
necessary to identify and deal with the existent barriers in the‘
healthcare system that impedes the dissemination of qualit}}
pharmacy services in developing nations. Considering thd
contribution of pharmacists towards public health, the Indian
government should include them in national public healtll
programs. It should also attempt to promote high standards o

care by regulating the practice of pharmacy. iS@e areas i

. @ian@rna&fPhﬂnac;LPractEﬂlALoJumeAIlssueuApr;JunPZOHi e iﬁi .
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ations are distribution of pharmaceuticals in the private
sector, much needed staff education, appropriate drug
ubstitution, incorrect drug prescribing, self prescribing,
bandatow information provision, control on profit margins
of pharmacies and unchecked sale of non OTC drugs. ** Due
to the human resource crisis in the developing nations,
igration of professional healthcare work force including
harmacists to the developed nations is rampant, thereby
Eampering the provision of adequate and professional
healthcare services in the home nation. The Indian
government should promote initiatives involving exchange
programs whereby the Indian pharmacists travel abroad and
harmacists from the developed nations travel to India in

order to gain and exchange professional expertise.
‘Regulation of pharmaceuticals

‘The high disease burden seen in the developing nations
romises many financial gains for pharmaceutical
Enanufacturers, drug sellers and medical practitioners.
However, irrationality in the distribution and prescription of
pharmaceuticals is witnessed in the developing nations.
Feople in most need of pharmaceuticals don't have access to it
nd if they do have access, then inappropriate or unnecessary
harmaceuticals are prescribed for them *. This paradox calls
fn attention for drug regulation in the developing world. The
pharmaceutical companies dump their expired
pharmaceuticals in many African nations or they sell
Pharmaceuticals in one nation but they do not sell in another
nation. Some companies also sell pharmaceuticals to
developing nations for indications that are different than that
bsed for in their own nation. This occurs because the recipient
hation does not have efficient healthcare systems to protect
Fheir citizens. Primary healthcare systems should be suited to
the local lifestyles and characterized by timely access to
Lealthcare, drugs and vaccines. India spends more on tobacco
k:ompared to healthcare.” Allocating sufficient resources for
adequate research on endemic diseases, preventing drug
dumping, preventing sale of expired pharmaceuticals,
Preventing over the counter sale of prescription drugs and
ensuring that drug labels are fair, accurate and consistent with
the manufacturing nation, are some of the measures that can
Ensure drug regulation.” The International Code of
Pharmaceutical Marketing Practice (IFPMA) states that “The
pharmaceutical industry, conscious of its special position
rising from its involvement in public health, and justifiably
eager to fulfill its obligations in a free and fully responsible
anner, undertakes to ensure that all products it makes

|
available for p?escﬁpticTn ﬁrpc;es]a\; full re%arc?to Eq
needs of public health”.” Evidence based promotional dru
communication, regulating drug pricing, encouraging people
to actively promote and safeguard their own health, building‘
of successful pharmacist and healthcare provideﬂ
partnerships, more use of generics instead of brand drugs and
prescription of essential pharmaceuticals only can helg
control healthcare costs and narrow high profit margins of th

%2 Absence of drug regulation

pharmaceutical companies.
in developing nations endangers their public health,‘
encourages drug misuse and improper resource utilization
and weakens their healthcare system by increasing the

healthcare disparities among their rich and poor
30,32
\

Careininaccessible areas: |

populations.

For the purpose of providing care to the poor and under
deserved populations residing in inaccessible areas i

developing nations, medical mission teams travel from urban
areas or from other developed nations. These teams have a‘
demand far greater than availability and consist of physicians,‘
surgeons, dentists, nurses, pharmacists and others]
Pharmacists fill an important niche in this mission field Worlg
by providing their high quality services and knowledge abou
drug products, drug usage, storage, labeling, dispensing,
therapeutic substitution, patient consultation, drug regulatio

and organized workflow and maintenance of medication.”1
Unlike shopkeepers and tradesmen, pharmacists have high
education and are more driven by professional values rather‘

1

pharmacists adapt their role to meet the needs of the local

than commercialism. In many developing nations

people. At times, in rural areas, amidst a shortage of
physicians, pharmacists use their skills to make independent
diagnosis and prescribe drugs in serious situations.ss'“'”‘
Advancement of good health, prevention of ill-health and th

attainment of health objectives and maintenance oi
medication quality are some of the important elements o

Good Pharmacy Practice (GPP). In order to achieve thd
important elements of GPP, it is important that pharmacistg
have licensure to practice pharmacy and regulate drug qualityT
Drug quality should be controlled by storing and selling it i

properly marked containers, having information about its
importer and producer, monitoring its expiration and avoidin é
its mixing.” Rural areas in developing nations ard
characterized by shortage of licensed professionals including
pharmacists. Better public health and regulated drug supply‘
can be achieved in rural areas by educating non licensed dru

sellers who are the main sources for jb@iniﬂi

. 1IﬂdiaanurnaLQfPhjmnac;LPractipglALoJumeAIlssueuApr;JunPZOHi e iﬁi .
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|

Elar?nac;utials.?) Successful interventions have been
‘facilitated to augment GPP by enforcing educational and
C:gulatory reforms among pharmacists in Laos and

. 38,40
eitnam.

The success of many vertically designed disease
L:ontrol programs depends on strong and sustainable
healthcare systems characterized by availability of trained
healthcare workforce and equal and consistent access to

pharmaceuticals.
Social pharmacy

Successful implementation of healthcare interventions
requires patient support along with professional expertise.
Fndia is the largest democracy in the world and has several
castes, communities, ethnicities and tribes. It is important for
pharmacists as professionals to socially abide by and consider
beoples‘ opinions, views and perceptions about health and
medication usage while designing and implementing
treatment regimens.” In conjunction with social beliefs,
educational level is found to be directly correlated with higher
ife expectancy. © A study assessing the impact of social and
cultural beliefs held by patients on their healthcare decision
‘making found that child mortality was very low in the state of
Kerala in India. The authors found that social service
hetwork, family planning, high literacy among the population
and special techniques employed for child care were some of
the main factors contributing to lower child mortality in that
region.” On the other hand, recognition is a bidirectional
need. In a system where it is important to recognize the needs
of the patients coming from varied backgrounds, recognition
bf pharmacists by other professionals is also equally
important. Pharmacists are integral part of communities they
erve and many patients go to them for healthcare advice in
India in order to save costs associated with physician visits. In
spite of this, they are viewed as mere product suppliers.*”*
ﬁ\levertheless, one of the major issues facing the Indian
pharmacists and pharmacists in other developing nations is
the lack of recognition as professionals by other healthcare

45,4748
There are many

Professionals like doctors and nurses.

eople in developing nations that practice self medication and
fay people who consider their physician's prescription as blue
k)rint without ever questioning it.” In India, the positionality
of pharmacists is being questioned with regards to
imanagement of chronic conditions and so far their expertise
Pas been under utilized in designing national public health
campaigns, interventions and promotions. Ghana, a third
world nation in Africa now uses the pharmacist services for
banigerge:ntgf STIsand HIV/AIDS. *
|

Use of electronic care and telecommunication: [

In developed nations like USA and Canada, usage of
electronic media and telemedicine by physicians and
pharmacists have led to reduction in the overall health cost

incurred by patients, time spend by physicians and emergency
department visits as well as an improvement in therapeutié
outcomes, medication adherence, healthcare quality, postd
surgical medical support, treatment of patients in rural areag
and chronic disease management for mood disorders1
diabetes mellitus and mental disorders.” A meta-analysi

study assessing the impact of mobile phones to improve
health outcomes globally illustrates that unlike developed
nations, developing nations need sufficient evidence about
the cost effectiveness of value based telecommunication and
improvement in the medication adherence of patient

suffering from TB, HIV and non communicable chronic
conditions. One of the reasons that could be the fact tha'i
ownership of mobile phones is shared in many developing
nations as opposed to individualized in developed nations.™ A
study conducted in 10 primary health centers located in Eas¥
India provides evidence that healthcare professionals ar

eager to use e-health and information communication
technology (ICT) to deliver healthcare services mord
efficiently. However, system failures comprising of the lack
of ICT infrastructure, absence of broadband network 24/74
power shutdowns and lack of funds to purchase computerﬁ
and related accessories hinder this process.” Pharmacists in
India are less likely to use ICT compared to physicians an

nurses. Gour etal. (2010) studied the knowledge of computer§
among pharmacists and found that they used computers
mostly for internet, email or for entertainment purposes due tq
lack of orientation towards using technology for healthcar

delivery services. The Ministry of health in India has plannej
initiatives for launching nationwide telemedicine and e-‘
health tools as part of their 11" 5 year plan, most of thesd

initiatives are mere pilot programs.™ |
CONCLUSION |

HIV/AIDS, rebounding malaria, tuberculosis, the doublé
burden of other communicable and non communicabld
diseases and injuries causing disability are the major causes of
premature deaths of children, adults and the elderly‘
population. Halting or reversing the spread of HIV/AIDS,
malaria and TB in every nation across the globe are some of
the major health related initiatives started by the WHO as part
of the Millennium Development Goals (MDGs). Barring 3
few nations with a stagnant or negative progress, most of the
developing nations are progressing towards the fl&ﬁllgen@%



these initiatives. Formulating sustainable health policies
equire the collective participation of the WHO, the
developed and the developing nations. Measures to ensure
that the people in these nations are provided with better
housing, sanitation, adequate access to health care and
pledical facilities, education, employment and food are
ecessary to alleviate poverty, disease and mortality. Disease
Eurden largely influences morbidity and mortality in people.
Poor medication adherence can result in worsened health
putcomes, rehospitalization and increase in disease severity.
Fimpliﬁed therapies consisting of increased use of once daily
life saving agents can improve medication adherence and
ave healthcare costs. Optimum chronic disease treatment
monitored and regulated by pharmacists can not only improve
patient's quality of life but also reduce the disease burden and
portality indeveloping nations.
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‘India has the highest prevalence of diabetes (50.8 million people). Sitagliptin and saxagliptin are the two newer drugs approved for the treatment‘
Pf type 2 diabetes mellitus. The purpose of this paper is to conduct a systematic literature review of the pharmacological and‘
pharmacoeconomical profiles of sitagliptin and saxaglitpin. Using the MeSH terms in PubMed, a total of four searches were conducted: only
sitagliptin, only saxagliptin, and sitagliptin and saxagliptin combined with economics, separately.Various articles were found and analyzed: only‘
Eitagliptin (n=125), only saxagliptin (n=34), sitagliptin+economics (n=11), and saxagliptin+economics (n=3). These searches were then‘
harrowed down using the inclusion and exclusion criteria: only sitagliptin (n=26), only saxagliptin (n=9), sitagliptin+economics (n=0), and
saxagliptin+economics (n=0). The pooled results of clinical trials show that sitagliptin and saxaglitpin have a good general safety profile.

However, no formal economic evaluation of sitagliptin and saxaglitpin in India were found during the search. Formal economic evaluations of|

. @ianJDﬂrnanf Pharmacy Practice | Volume4 | Issue2 | Apr-Jun, 2011

sitagliptin and saxaglitpin costs and consequences are required.

‘INTRODUCTION AND BACKGROUND

‘According to the latest report by the International Diabetes
Federation, India has the largest number of diabetes patients
‘(50.8 million people) in the world. Following India on the
[diabetes prevalence are China (with 43.2 million people) and
pnited States. According to the World Health Organization,
Petween the years 2006 to 2015, the predicted loss of national
income from diabetes is International Dollars (ID) 336.6
billion in India and ID 557.7 billion in China. Studies have
demonstrated that the prevalence of diabetes in India are
rising with the progression of time.

/About 90-95% of all the diabetes patients are of the type 2
diabetes mellitus (T2DM). T2DM is a progressive disorder
‘With an insidious onset. The most common precipitating
cause of T2DM is the beta-cell dysfunction. The other
metabolic disorders associated with T2DM are: chronic
ﬁlyperglycemia, hepatic glucose production in the prandial
state, and insulin insensitivity in fat and muscle cells. The
common risk factors of T2DM are: impaired glucose
‘intolerance, age over 45 years, family history of diabetes,
Folycystic ovarian syndrome, high blood pressure, obesity,
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Vishvas Garg, PhD Student, University of New Mexico, College of Pharmacy, Department
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‘ E-mail: Vishvas4588@gmail.com

physical inactivity, low high-density lipids or high‘
triglycerides levels, being of certain racial and ethnic groups,
and women who had gestational diabetes. T2DM also hag|
various vascular complications associated with it, i.e.‘
macrovascular complications (coronary artery disease,
peripheral arterial disease, and stroke) and microvascular‘
complications (diabetic nephropathy, neuropathy, and

retinopathy). |

A range of classes of oral therapeutic agents exists for thel
treatment of T2DM. Among these are biguanides (e.g|
metformin), sulfonylureas (e.g., glipizide), alpha- glucosidase‘

glinides (e.g., repaglinide), glucagon-like peptides-1 (GLP-I)‘
(e.g. exenatide), and Dipeptidyl peptidase-4 (DPP—4)‘
inhibitors (e.g. sitagliptin, saxagliptin, and vidagliptin). All of

inhibitors (e.g., acarbose), thiazolidinediones (rosiglitazone),

these classes of drugs have different mechanisms of actions,|
courses of treatments, safety profiles, and associated costs.‘
Among these classes, the latestly approved drug therapeutic
class by US FDA is that of DPP-4 inhibitors in which FDA‘
approved sitagliptin and saxagliptin. ‘

Sitagliptin and saxagliptin have demonstrated to offelJ
substantial glycemic control in T2DM patients and offer
substantial benefits when used. However, sitagliptin and|
saxagliptin come at increased costs. Thus, to infonq
healthcare providers about these two new drugs, a systematic
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Equﬂedﬁ"he?efo?e, the purpose of this paper is to conduct a
iterature review of the pharmacological and economic
rofiles of saxagliptin and sitagliptin monotherapies and

combination therapy with metformin.

\
‘RESEARCH DESIGN AND METHOD
Piterature review of saxagliptin:

In an attempt to identify the current literature on the
Faxagliptin, especially the literature on the cost-effectiveness
analysis and clinical trials, a search was carried out in Medline

y querying PubMed search engine using the MeSH terms.
The MeSH term “saxagliptin” was first searched alone by
hctivating the following limits: clinical trial, randomized
controlled trial, review, and English. “Saxagliptin” was then
Fombined with the MeSH term “economics” using the
Boolean combiner “AND” without activating any limits to
obtain the query results. The references cited in all the above
retrieved publications were also reviewed for relevance and
Wwere obtained when applicable.

Literature review of sitagliptin:

‘Similar to the objectives of the literature search for the
%axagliptin, to identify the current literature on the sitagliptin,
l search was carried out in Medline by querying PubMed
search engine using the MeSH terms. The MeSH term
r“sitagliptin” was first searched alone using the following
limits in the PubMed: clinical trials, meta-analysis,
t'andomized control trial, review, English language, and
humans. “Sitagliptin” was then combined with the MeSH
term “economics” using the Boolean combiner “AND”
‘Without any limits to obtain the query results. The references
ited in all the above retrieved publications were also
reviewed for relevance and were obtained when applicable.

‘RESULTS ANDDISCUSSION

Literature review of saxagliptin:

IA total of 34 studies and 3 studies were obtained when the
PubMed was searched for saxagliptin only and for saxagliptin

nd economics combined. These searched were examined in
the following manner: For the first search which extracted 34
studies, these 34 studies were shortlisted to 16 studies (figure
‘1) on applying the following inclusion criteriato the abstracts
of the 34 studies: studies describing the pharmacology,
efficacy, safety, and dosage and administration of saxagliptin

nd/or saxagliptin combination therapy with metformin.
Next, the following exclusion criteria were applied and the

\
presence of full-text, excluding reviews in wﬁch?axaglipﬁm
was not an area of primary discussion. The full text articles of‘

these 9 studies were then retrieved and reviewed. |

From the results of second PubMed search, which consisted
of 3 studies, abstracts were reviewed for cost-effectiveness‘
analysis of saxagliptin, especially studies describing the‘
\

studies were rejected as none of them met the above described

inclusion criteria. This indicates that no economic evaluation
of'saxagliptin has been conducted till now. |

Fig. 1: Roadmap for saxaglipin PubMed search

| Citation identified # 34 | |
|

4>| Didn't met inclusion criteria # 18 | |

A 4
| 16 citations retrieved |

-

v |
| Studies reviewed # 9 | |

economic analysis of sitagliptin in India. However, all three

Met exclusion criteria # 7

Pharmacology: saxagliptin is a selective and reversible‘
DPP-4 enzyme inhibitor. DPP-4 enzymes cause enzymatic
degradation of the GLP-1 into inactive metabolites. GLP-1 is‘
required for the stimulation of glucose-dependent insulinl
secretion and reduction of glucagon secretion from thel
pancreas. The DPP-4 inhibitors (sitagliptin and saxagliptin),|
by acting on the beta-cells, inhibits the DPP-4 enzymes and‘

metabolic levels of glucose in the body. |

prevents the deactivation of GLP-1. This in turn helps in
secretion of insulin and reduction of glucagon levels in the
body. This insulin then helps in maintaining the proper

Pharmacodynamics, dosage and administration, and‘
clinical efficacy: currently, the saxagliptin is approved atl
once a daily dosage of 2.5 mg and 5 mg in individuals with|
normal renal functioning and at 2.5 mg in individuals with‘
moderate-to-severe renal insufficiency or end stage renal‘
disease (ESRD). Several clinical trials have shown the

saxagliptintmetformin combination therapies: in a 12—Week,‘

effectiveness of saxagliptin monotherapy and

multicentre, randomized, parallel-group, double-blind,|
placebo-controlled trial conducted at 152 out-patient US|
study centres, 338 (low-dose cohort) and 85 (high-dose‘

cohort) drug-naive patients with T2DM and inadequate‘

number of studies were shortlisted to 9: all clinical trials, ~_ glycaemic_control, saxagliptin resulted in a_placebo-

. 1IﬂdiaanurnaLQfPhjmnac;LPractipglALoJumeAIlssueuApr;JunPZOHi e 411‘i .



subtracted statistically significant reduction in the HbA,.

‘levels ranging from 0.7%-0.9% and a placebo-subtracted
statistically significant reduction in fasting serum glucose of
range 14-25mg/dl.

In another 23 week randomized control trial with 401 patients
‘(HbAlC > or =
randomized and treated with oral saxagliptin 2.5, 5, or 10 mg

7% and < or =10%), participants were

lonce daily or placebo for 24 weeks and a separate open-label
cohort with 66 patients (HbA,. > 10% and < or =12%) who
eceived saxagliptin 10 mg once daily for 24 weeks. It was
found that saxagliptin demonstrated statistically significant
decreases in adjusted mean HbA,. changes from baseline
‘(mean, 7.9%) to week 24 (-0.43%, -0.46%, -0.54%) for
saxagliptin 2.5, 5, and 10 mg, respectively, vs. +0.19% for
placebo (allp<0.0001).

In another 24 week multicentre, randomized, double-blind,
active-controlled phase 3 trial, 1306 treatment-naive patients
‘With T2DM and glycosylated haemoglobin (HbA,.) >or=8§ to
<or=12% were randomized to receive saxagliptin 5 mg +
%etformin 500 mg, saxagliptin 10 mg + metformin 500 mg,
‘saxagliptin 10 mg + placebo or metformin 500 mg + placebo
ffor 24 weeks. At week 24, the saxagliptin 5 mg + metformin
‘and saxagliptin 10 mg + metformin demonstrated statistically
significant adjusted mean decreases vs. saxagliptin 10 mg and
metformin monotherapies in HbA . (-2.5 and -2.5% vs. -1.7

‘and -2.0%, allp<0.0001 vs. monotherapy).
\

Overall, saxagliptin monotherapy as well as the
‘saxagliptin—l-metformin combination therapy demonstrated
clinical efficacy in terms of HbA, ., FPG, and PPG reductions.
Other benefits of saxagliptin include weigh-neutrality and
‘fewer gastrointestinal-related adverse events. However, as

no long-term clinical trials data are available for it.

saxagliptin was approved recently in the year 2009, currently

Adverse effects and tolerability: pooled data from various
randomized clinical trials has shown that monotherapy and
lcombination therapies of saxagliptin are generally well
tolerated. In one of the trials, adverse events in the treatment
group occurred with a similar frequency to that of the placebo
group and no significant dose-related adverse events were
identified at the tested dosage levels of saxagliptin. In a trial
lconducted by Jadzinsky and colleagues, skin-related adverse
levents were reported in 4.2% of the patients receiving 10mg
saxagliptin monotherapy and 3.4-4.3% in patients receiving
the combination therapy of saxagliptin with 5 or 10 mg
metformin. Chen and colleagues conducted a literature
eview of clinical trials outcomes of the hypoglycemic event

due to saxagliptin and found that the overall incidence off

hypoglycemia was less than 2.5%. In a dose-ranging s‘rudy;l

|
reported in 6.3% of the patients receiving 2.5-4.0 mg dail}J

there were no cases of confirmed hypoglycemia with a dose o

< 40 mg. In another dose-ranging study, hypoglycemia was

dose versus 1.5% receiving placebo. In another trial, after
102 weeks of treatment, 9-11% of patients receiving
saxagliptin reported hypoglycemia versus 10% of those‘
receiving metformin plus placebo. Furthermore, the

revascularization procedures, and cardiac ischemia) of

cardiovascular safety (death, myocardial infarction, stroke,

saxagliptin was assessed using the post hoc analysis of eight
trials, which included a total of 4607 patients. No increased1
risk of increased cardiovascular disorders saxaglipti

monotherapy or combination therapy with metformin was
found. |

A total of 125 studies and 11 studies were obtained when the
PubMed was searched for sitagliptin only and for sitagliptin‘

Literature review of sitagliptin:

and economics combined. These searches were examined as
follows: the abstracts of 125 studies obtained from the first
search were reviewed by applying the following inclusioq
criteria: pharmacology, efficacy, safety, and dosage an

administration of sitagliptin and/or sitagliptin combination
therapy with metformin. Based on this inclusion criteria, 44‘
studies were shortlisted (figure 2). On these 44 studies, thel
following exclusion criteria was applied: all clinical trials,
presence of full-text, excluding reviews in which saxaglipti

was not an area of primary discussion (figure 2). Based on this

The full-text of these 26 studies was carefully examined. ‘

exclusion criteria, the number of studies shortlisted was 26.

From the results of second search, which consisted of 11‘
studies, abstracts were reviewed for cost-effectiveness
analysis of sitagliptin, especially studies describing the
economic analysis of sitagliptin in India. Based on this‘

Pharmacology: Belonging to the same class of oral‘

criteria, I found no studies.

hypoglycemic agents, i.e. DPP-4 inhibitors, both sitagliptin‘

enzymatic degradation of GLP-1 proteins which in turn helps‘

and saxagliptin has same mechanism of action; prevents the

in increase in the secretion of insulin and decrease in thel
secretion of glucagon in the body to help maintain the

Pharmacodynamics, dosage and administration, and‘

appropriate metabolic levels of glucose in the body.

clinical efficacy: The recommended daily dosage of

sitagliptin in the US is 100 mg once daily which may be talgn‘



Citation identified # 125

N

‘ q Didn't met inclusion criteria # 81 |

A\ 4
44 citations retrieved |

\ : .
| 4>| Met exclusion criteria # 18 |
y

A

Studies reviewed # 26 |

‘without regard to food. Several clinical trials have shown the
effectiveness of sitagliptin monotherapy and combination
therapy with insulin secretagogues, like metformin.

‘The efficacy of sitagliptin monotherapy was well established
in three large (n = 363 555 or 743) well designed, dose-
&anging studies, which showed that treatment with sitagliptin
improved glycaemic control in patients with inadequately
pontrolled type 2 diabetes (HbA,, levels of 6.5-10.0%). In
‘these trials, HbA,, levels were significantly (p < 0.001)
educed with sitagliptin 25—-100 mg once daily or 50 mg twice
daily (placebo-subtracted differences -0.39% to -0.56%)
Lsitagliptin 25-200 mg once daily (-0.69% to -1.04%) or
sitagliptin 5-50 mg twice daily (-0.38% to -0.77% versus -
[1.0% with glipizide 5-20 mg/day) relative to placebo after 12
‘weeks oftherapy.

[The efficacy of sitagliptin was also evaluated in several, <24
week, randomized, double-blind, clinical trials. Oral
Fitagliptin 100mg once daily as monotherapy significantly
improved glycaemic control relative to placebo in adult
patients with inadequately controlled type 2 diabetes. The
%fﬁcacy of sitagliptin was sustained in a 30-week extension of
b 24-week double-blind trial.

The efficacy of sitagliptin as initial combination therapy with
imetformin was evaluated in a 24-week, randomized, double-
blind, placebo controlled trial and a double blind 30-week,
ollowed by a 50-week extension in patients with
inadequately controlled type 2 diabetes. Oral sitagliptin as
initial combination therapy with metformin significantly
ﬁmproved glycaemic control in adult patients with
inadequately controlled type 2 diabetes; after 24 weeks of
treatment, HbAlc, FPG and 2-hour PPG levels were
Figniﬁcantly reduced with sitagliptin plus metformin
compared with sitagliptin or metformin monotherapy or
lacebo. Furthermore, the efficacy of sitagliptin as add-on

therapy to ongoing treatment with metformin was evaluated|
in several 12-to 52-week, randomized, double blind, placebo‘
and active comparator, controlled trials. After up to 30 weeks
of treatment, the HbA ., FPG and 2-hour PPG levels were‘

significantly reduced with sitagliptin add-on treatment

le>

relative to existing treatment. |

Adverse effects and tolerability: pooled data from clinicall
trials show that sitagliptin is generally well tolerated. Overall
the most common (incidence >6% in either group) treatment-|
emergent adverse events in the sitagliptin or comparator‘

10.9%). Among patients receiving sitagliptin as add-onl

groups were upper respiratory tract infection (7.8% vs 8.4%),
nasopharyngitis (7.1% vs 5.9%) and hypoglycaemia (3.4% vs

treatment to metformin, no adverse events occurred with anl
incidence = 5% and more frequently than with existing
metformin therapy. In addition, the individual trials showed‘
that sitagliptin monotherapy or combination therapy with
metformin was associated with a low (0.3%) incidence o%

also found to be weight neutral in these clinical trials. |
|

hypoglycaemia and gastrointestinal events. Sitagliptin was

CONCLUSION
\

This literature review demonstrates that the new DPP—4‘

safety and efficacy profile. These drugs have been approved‘

inhibitors, sitagliptin and saxaglipin, have a good general

worldwide including in places such as India, USA, and
Europe. However, from this literature review, it was found‘
that no formal economic evaluation of sitagliptin and‘
saxaglipin has been conducted till date in India. And, for

been conducted anywhere in the world, till date. Therefore, a

saxagliptin, it was found that no economic evaluation has

systematic economic evaluation for accessing the costs and|
consequences of using sitagliptin and saxagliptin in the‘

\
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[The bile acid sequestrants are the group of medications utilized to bind certain components of bile in the gastrointestinal tract. Enterohepatig
circulation of bile acids is disrupted by sequestering bile acids and preventing their reabsorption from the gut. They are generally considered as
‘hypolipidemic agents, although may be used for purposes other than cholesterol lowering. In diabetes lipid abnormality occur leading to varioug

other cardiovascular complications. Studies have demonstrated that changes in enterohepatic circulation modulate FXR- and TGR5-mediated

pathways may regulate glucose homeostasis. This review discusses the major findings of clinical studies which have investigated the glucose

and lipid lowering effects of Colesevelam for the treatment of Type 2 Diabetes Mellitus (Type 2 DM) and the mechanism involved in regulating
‘Iipid and glucose metabolism through bile acid mediated activation of FXR and TGR 5 signaling pathways.

\
‘Keywords: Colesevelam, Type 2 DM, FXR, TGR5

Bile acids are the potent digestive surfactants that

INTRODUCTION

promote/boost the lipid absorption including fat soluble
Vitamins and act as emulsifiers.” They form the primary
pathway for the catabolism of cholesterol and account for
50% of the daily cholesterol turnover'. The synthesis of bile
cid occurs exclusively in liver. In a series of enzymatic
reactions, the hepatocytes convert the hydrophobic
cholesterol into more water-soluble amphiphatic
k:ompounds.2 The production of bile acids is localized
primarily in the perivenous hepatocytes which are the cells
surrounding the central hepatic vein.’ The primary bile acids,
the cholic and chenodeoxycholic acids are the immediate
roducts of the bile acid synthetic pathways in humans. The
action of intestinal bacterial flora on primary bile acids forms
the secondary bile acid species, the deoxycholic and
lithocholic acids which are the derivatives of cholic and
chenodeoxycholic acids.

Recently, in-vitro and in-vivo data showed that bile acids also
modulate gluconeogenesis by regulating the expression of the
ate-controlling enzyme of the lyase family, the
Fhosphoenolpyruvate carboxykinase (PEPCK) employed in
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the metabolic pathway of gluconeogenesis, glucose-6-
phosphatase (G6Pase) and that of the Fructose-1, 6-
bisphophatase (FBP1).*’ \

Colesevelam hydrochloride is a bile acid sequestrant that has
been approved by the United States Food and Drug
Administration (FDA) in January 18, 2008. It improves
glycemic control (measured as hemoglobin A1C) in adult
with type 2 diabetes mellitus (Type 2 DM). It is given in
combination with metformin, sulfonylureas, or insulin eithe

alone or in combination with other anti-diabetic agents.’
Mechanism of action
Primary hyperlipidemia:

Bile acid sequestrants (cholestyramine, colestipol

\
|
\
|
.. - 1
colestimide, and colesevelam) are positively charged non-
digestible resins that become attached to the bile acids in the‘
intestine and form an insoluble complex that is excreted in the
feces. This decreases the level of bile acids in liver and
increases bile acid synthesis from cholesterol and thus

decreases hepatic cholesterol levels.’ |
Farnesoid X receptor (FXR) and Synthesis of bile acid: |

FXR is member of the nuclear receptor super family off
ligand-activated transcription factors. It occurs in the liver
and intestine and gets activated under the influence of primary‘

bile acid chenodeoxycholic acid.’ In response to increase in



up-regulates expression of the gene encoding the inhibitory
uclear receptor's small heterodimer partner (SHP)'.
Activation of several transcription factors including liver X
receptor, liver receptor homologue-1 (LRH-1) and the
ﬁlepatocyte nuclear factor-4a (HNF-4a) is repressed by SHP,
lsubsequently suppressing the LRH-1 mediated activation of
cytochrome P450 7A1 (CYP7Al) in humans, thereby
inhibiting the first step in cholesterol catabolism (Fig. 1). Bile
acid-mediated repression of HNF-4a inhibits the
ttranscription of CYP7A1as well." FXR-mediated initiation of
fibroblast growth factor-19 (FGF-19; [FGF-15 in mice]) in
the intestine is a second pathway of bile acid-mediated
Fepression of'its own synthesis. In response to the presence of
eal in the intestine, trans-intestinal transport of bile acids is
done in the intestine inducing the activation of intestinal FXR
khus resulting in the expression of FGF-19." Binding of FGF-
19 to surface hepatocyte fibroblast growth factor receptor 4
fresults in a c-Jun N-terminal kinase-mediated repression of
‘CYP7A1 transcription which is a potent SHP-independent
‘alternative pathway of CYP7A1 repression (Fig. 1)."

Fig no. 1: FXR- and TGR5-mediated regulation of bile acid synthesis
and lipid and glucose metabolism in the liver and intestine

e :
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(Adapted from references 7, 11, 12,)

‘{FXR— and TGRS5-mediated regulation of bile acid synthesis
and lipid and glucose metabolism in the liver and intestine.
E3ile acid synthesis and lipid and glucose metabolism are
&egulated in the liver and intestine via pathways involving the
bile acid receptors FXR and TGRS. In the liver, bile acids
lactivate FXR resulting in upregulation of SHP, an inhibitor of
bile acid synthesis, gluconeogenesis, and fatty acid synthesis.
‘In the intestine, bile acid activation of FXR upregulates FGF-
‘1 5/19 and ultimately inhibits bile acid synthesis}.

{CYP7Al—cytochrome P450 enzyme cholesterol 7 a-
Flydroxylase, FGF-15/19—fibroblast growth factor 15/19,

‘FGFR4—fibrob1ast growth factor receptor

4—hepatocyte nuclear factor-4, JNK—c-jun N—terminal‘
kinase; LRH-1—Iliver receptor homologue-1,
PEPCK—phosphoenolpyruvate carboxykinase, SHP—small‘
heterodimer partner, SREBP-1c—sterol regulatory element-
binding protein-1c, TGs—triglycerides, VLDL—very low

density lipoprotein. }. |

Cholesterol 7 alpha-hydroxylase also known as cholesterol 74
alpha-monooxygenase or cytochrome P450 7A1 (CYP7A1): |

Cholesterol 7 alpha-hydroxylase in humans is encoded by the

this enzyme (Cholesterol 7 alpha-hydroxylase) functions as a‘

CYP7A1 gene. During the bile synthesis from cholesterol

rate-limiting enzyme. " |
|

Fibroblast growth factor 15/19 (FGF-15/19), fibroblast

growth factor receptor 4 (FGFR4): |
|

FGFs are multifunctional proteins that act as a mitogens and
also have various regulatory, morphological, and endocrine
effects. It is synthesized in the intestinal cells but acts onl
FGFR4-expressing liver cells to down regulate key genes in
the bile acid synthesis pathway. Its synthesis occurs in bone‘
but acts on FGFR1-expressing kidney cells to regulate the

synthesis of vitaminD and in turn affect calcium homeostasis.‘
14 ‘

Farnesoid X receptor: |

Farnesoid X receptor (FXR/bile acid receptor), occurs in the
liver and intestine. Chenodeoxycholic acid and other bilel
acids are natural ligands for FXR. Similar other nuclear
receptors, when activated, FXR translocates to the cell‘

or down-regulates the expression of certain genes. One of thel

nucleus, forms a dimer (in this case a heterodimer with RXR)
and binds to hormone response elements on DNA which up-

primary functions of FXR are to beat down cholesterol 7
alphahydroxylase (CYP7AL), that is rate limiting in bile acid
synthesis from cholesterol. FXR induces expression of small‘
heterodimer partner (SHP) which then functions to inhibit‘

feedback pathway is established in which synthesis of bilé

transcription of the CYP7A1 gene. In this way a negative

acids is inhibited when cellular levels are already high. ™" |

Glucagon-like peptide-1(GLP-1): |

The incretins are peptide hormones. Peptides are short
polymers formed by the linking, in a defined order, of a-
amino acids. They are secreted into the circulation, inj
response to luminal nutrients, within minutes of eating. I
humans, the major incretins are glucagon-like peptide-1
(GLP-1) and glucose-dependent insulinotropic polypeptide
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|
‘(7GIP7). GLP-1 is secreted 61 the L cells in the ileum and colon
whereas GIP is secreted by enteroendocrine cells (called K

‘cells) in the duodenum."™'*"****

‘Glucocorticoid receptor (GR):

‘Glucocorticoids exert their physiological functions by the GR
and have their important role in the regulation of
carbohydrate, protein, and fat metabolism. Gluconeogenesis
‘and glycogen synthesis is stimulated by the different
mechanisms by glucocorticoids in fasting state. These include
increase in the synthesis of essential enzymes for
‘gluconeogenesis, increase in the secretion of amino acids
from muscles, enhanced insulin resistance in the peripheral
tissues, and inhibition of adipokines such as adiponectin.
These processes defend glucose-dependent tissues (e.g. brain

and heart) during starvation.””

Hepatocyte nuclear factor-4:

&{epatocyte nuclear factor (HNF)-4a is a transcription factor
which has critical role in the transcriptional regulation of
lgenes involved in glucose metabolism in both hepatocytes
‘and pancreatic b-cells. Recent evidence has implicated AMP-
activated protein kinase (AMPK) in the modulation of both
insulin secretion by pancreatic b-cells and the control of
‘glucose—dependent gene expression in both hepatocytes and
b-cells. **

lC-Jun N-terminal kinases (JNK3s):

‘JNK is the kinase that attaches and phosphorylates c-Jun on

Ser63 and Ser 73 within its transcriptional activation
domain.” Kinase is also known as a phosphotransferase. Itis a
type of that transfers phosphate groups from high-energy
‘donor molecules, such as ATP to specific substrates. The
Frocess is known as phosphorylation and should not to be
confused with phosphorolysis which takes place by
phosphorylases. Phosphorylation is the transfer of a
phosphate group to a molecule, not the reverse, i.e.,
Phosphorolysis, the transfer of a molecular to a phosphate
group. An enzyme that removes phosphate groups is known

as aphosphatase.”

The c-Jun N-terminal kinases (JNKs) regulate the essential
physiological and pathological processes which are involved
in several diseases including diabetes, atherosclerosis, stroke,
IParkinson's and Alzheimer's diseases. Inhibition of JNKs
suppresses pathological features of these diseases but the
any physiological functions of these enzymes argue against
the use of sustained, systemic, nonspecific inhibition in the
treatment of these diseases. For example, loss or absence of |

~ the gene that encodes JNKI Erevzntsiins;liniresﬁan?e,‘

disrupts neuronal cytoarchitecture and initiates the pathology‘
of Alzheimer's disease. Thus, it is not enough to inhibit

Instead, the aim is to inhibit the damaging actions of JNK.

selectively either JNKs or individual isoforms of JNK.

This can be achieved using peptides that selectively block|
molecular domains of individual JNK signaling complexes
(exclusively) that form under pathological conditions.‘
Peptide inhibitors of JNK are useful in preventing ischemia-
induced brain damage and insulin resistance followin,

obesity.” |
|

LRH-1 is a member of the nuclear receptor family of

(LRH-1), an orphan nuclear receptor, is abundant in liver and

Liver receptor homolog-1:

intracellular transcription factors. Liver receptor homolog 1

intestine, where it regulates the cholesterol, bile acid, and
steroid hormone homeostasis. Among the proposed LRH-1|

converts oxaloacetate into phosphoenolpyruvate and carbon

target genes in liver are those encoding cholesterol 7a-
hydroxylase (CYP7A1) and sterol 12a-hydroxylase
(CYP8B1), which catalyze key steps in bile acidsynthesis.

Phosphoenolpyruvate carboxykinase:

Phosphoenolpyruvate carboxykinase (PEPCK) of lyase
family participates in metabolic pathway of gluconeogenesis

dioxide. When dietary carbohydrate is unavailable, glucose‘
required to support metabolism in vital tissues is generated|
via gluconeogenesis in the liver. Expression of
phosphoenolpyruvate carboxykinase (PEPCK), commonly‘
considered the control point for liver gluconeogenesis, is
normally regulated by circulating hormones to match‘
systemic glucose demand. However, this regulation fails inl
diabetes.” |

Small Heterodimer Partner: ‘

Small heterodimer partner (SHP) is an atypical orphan‘

nuclear receptor that prohibits transcriptional activation b}A
several other nuclear receptors. It has been reported recentlyl
that mutations in the SHP gene are associated with insuliq
resistance. A reporter gene assay showed that a gene producﬁ

of SHP increased the transcriptional activation of peroxisome
30,31 ‘

transcription factors that bind to the sterol regulatory element
DNA sequence TCACNCCAC. Mammalian SREBPs are‘
= ST e e e I T

proliferator-activated receptor (PPAR) gamma.
Sterol regulatory element-binding protein-1c:

Sterol Regulatory Element Binding Proteins (SREBPs) are
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encoded by the genes SREBFI and SREBF2. SREBP-1
‘expression produces two different isoforms, SREBP-1a and -
Ic.

\
Sterol regulatory element-binding protein 1 (SREBP-1) also

Hmown as sterol regulatory element-binding transcription
‘factor 1 (SREBF1) is a protein that in humans is encoded by
the SREBF1.

| Sterol regulatory element-binding protein 2 (SREBP-2) also
termed as sterol regulatory element binding transcription
factor 2 (SREBF2) is a protein which is encoded by the
SREBF2 gene in case of humans.”

[Forkhead box protein O1 (FOXO1): a protein which is
encoded by the FOXOI1 gene
rhabdomyosarcoma, it is recognized as forkhead. In

in human. In

pancreatic alpha-cells FOXO1 is important in regulating
brepro-glucagon expression. In pancreatic beta cells it
imediates glucagon-like peptide-1 effects on pancreatic beta-

cell mass ™.
Type 2 Diabetes Mellitus:

The mechanism by which Colesevelam lowers glucose levels
lin patients with Type 2 DM is not yet clearly understood.
‘However, evidences point towards the fact that the glycemic
effects of bile acid sequestrants occur through farnesoid X
receptor (FXR/bile acid receptor), liver X receptor, fibroblast
‘growth factor-19 and TGR5-mediated effects on intestinal
lglucose absorption, and through hepatic glucose metabolism
in addition to influences on peripheral insulin sensitivity,

incretin effects and energy homeostasis’*.

H{TGRS is a G protein-coupled receptor found in brown
‘adipose tissues and muscles where its activation by bile acids
triggers an increase in energy expenditure and attenuates diet-
induced obesity. Using a combination of pharmacological and
‘genetic gain- and loss-of-function studies in vivo, TGRS
lsignaling activates intestinal glucagon-like peptide-1 (GLP-
‘1) release, leading to improved liver and pancreatic function
and enhanced glucose tolerance in obese mice. In addition,
the induction of GLP-1 release in enteroendocrine cells by
‘6alpha-ethy1-23(S)-methyl-cholic acid (EMCA, INT-777), a
pecific TGRS agonist, is linked to an increase of the
intracellular ATP/ADP ratio and a subsequent rise in

‘intracellular calcium mobilization™}.

Ithas been shown that the bile acid induced activation of FXR
educes expression of genes involved in gluconeogenesis
including phosphoenolpyruvate carboxykinase and glucose-
6-phosphatase. In addition, hepatic glucose production

during fasting and postprandial hepatic glucose utilization
may be modulated by FXR.** However, alterations in the
bile acid pool in Type 2 DM and its subsequent effects on FXR
activation are still under investigation. Emerging data suggest‘
a partial regulatory role for FXR modulators in peripheral‘
insulin sensitivity suggesting a future role for FXR for
The incretin|

release and the induction of glucagon-like peptide-1 (GLP-1 )‘

treating insulin resistance and Type 2 DM."*

secretion through activation of the G-protein coupled
receptor TGRS is also influenced by the bile acids.™
Colestimide, a bile acid sequestrant causes an increased‘
secretion of GLP-1 in patients with Type 2 DM, although the
functional consequences are still unclear." Bile acids have
also been implicated in metabolic regulations through FXR+
mediated regulation of energy substrate mobilization an

storage.” These glycemic effects are unique to bile acid
sequestrants and among these only colesevelam have been‘
approved for improving glycemic control in adults with Type‘
2 DM. Cholesterol absorption inhibitor, the ezetimibe does
not show these effects. Further study, however, is needed to)
determine the precise mechanism involved in the effect of bile‘
acid sequestrants on glucose metabolism in patients with

Type 2 DM. |
\

FXR receptor and its role in hepatic Glucose Metabolism: |

Liver asserts a balance between glucose production an
utilization and thus plays a central role in controlling blood

emphasized the role of bile acids in glucose metabolism and

glucose homeostasis (Fig. 1). Moreover, various studies have

have shown that the composition and pool size of the bile acid
gets altered in diabetic animals and humans.** A link
between FXR and glucose metabolism has been proved by the‘
observation that hepatic expression of the gene encoding FXR
was decreased following quantitative analysis of hepatic FXR‘
mRNA expression in a rat model of type 1 diabetes. This was
also accompanied by increased expression of CYP7A1 whichl
contributes to the enlarged bile acid pool that is also
characteristic of such diabetic animals.” Moreover, hepatic‘
expression of FXR also decreased with age in a rat model o

Type 2 DM". When the hepatocytes from nondiabetic rats‘

of these two on hepatic FXR expression, the groups off

were incubated with glucose and insulin to assess the effects

hepatocytes incubated with insulin repressed the expression|
of FXR, an effect that is reduced by glucose. These results‘
suggested that diabetes impairs the normal regulation of FX

expression”. However, a precise mechanism of FXR‘

regulation of glucose metabolism is unclear.



Pharmacodynamics:

The maximum therapeutic lipid-lowering response of
colesevelam was achieved within 2-weeks and was

aintained during long-term therapy. In the diabetes clinical
studies, a therapeutic response to colesevelam, as reflected by
areduction in hemoglobin A1C was initially noted following
l4-6 weeks of treatment and reached maximal or near-maximal

keffect after 12-18 weeks of treatment.**
‘Pharmacokinetics:

‘Absorption: Colesevelam hydrochloride is a hydrophilic,
Water-insoluble polymer that is not hydrolyzed by digestive
lenzymes and is not absorbed.

Distribution: Colesevelam hydrochloride is not absorbed
land, therefore, its distribution is limited to the gastrointestinal
tract.

Metabolism: Colesevelam hydrochloride is not metabolized
systemically and hence does not interfere with systemic drug-
‘metabolizing enzymes such as cytochrome P-450.

xcretion: In ealthy volunteers an average ot 0.05% o
jon: In 16 healthy vol ge of 0.05% of
‘administered radioactivity from a single 14C-labeled

. . . 6,46
‘colesevelam hydrochloride dose was excreted in the urine.

‘Pregnancy Category -Colesevelam is Pregnancy Category

P 6,46,47

CONCLUSION

Bile acid sequestrants change the bile acid pools thus
pffecting lipid and glucose metabolism. Studies have
‘demonstrated that changes in enterohepatic circulation
modulate FXR- and TGR5-mediated pathways may regulate
glucose homeostasis. However, further studies are required to
lassess the role of FXR- and TGR5-mediated signaling
ppathways on lipid and glucose metabolism in animal and
human models of Type 2 DM and obesity. Studies are also
rrequired to understand how these signals become united to
mediate the lipid- and glucose-lowering effects of bile acid
sequestrants.

\
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Patient counseling is a critical component of the dispensing process, in order to ensure that the patient receives and understands important,
‘information such as the name of the drug and the purpose of the medication. Clinical pharmacists are the most qualified health professional to‘
provide counseling to the patients. Physicians due to their heavy patient load, lack of time are unable to spend enough time with the patients and
s0 the pharmacists should take this as their primary responsibility and counsel the patients. The objectives of the study were to initiate a patient‘
Eounseling centre and to assess the medication adherence and disease knowledge of the patients before and after educating by cIinicaI‘
pharmacist. The study was conducted for a period of 8 months after obtaining Ethics Committee approval. A survey was conducted for health
care professionals and a patient counseling centre was initiated in a semi-private room for patient counseling. 104 patients were enrolled as per
the inclusion and exclusion criteria. Medication adherence and disease knowledge questionnaires were administered before and after Clinical
Pharmacist intervention. 94 patients completed the follow up of the study out of 104 enrolled patients. There was statistically significam‘1
improvement (P<0.001) in knowledge level from baseline(7.298) to the follow up(13.691). Comparison of various demographic factors like age,
gender, diagnosis and education status showed impact of patient counseling on improvement of overall medication and disease knowledge‘
score. The non-compliance reasons to stop/miss medication as told by patients were 09(30.0%) patients forgetfulness, while 7(23.33%)‘
patients mentioned their fear of side effects, 1(3.33%) patient had confusion in the schedule of taking drugs and 1(3.33%) patient mentioned
high cost of drugs as reason for non-adherence. The findings showed of this study showed that a well-structured patient counseling by clinical
pharmacist will resultin better knowledge of disease and medications which inturn improves their medication adherence. |

Keywords: Medication knowledge, Medication adherence, Patient counseling centre, Patient counseling. |

‘INTRODUCTION

| L .. . . proper information which often leads to failure of achieving‘
Patient counseling is a critical component of the dispensing

Patients often fail to adhere to their medications due to lack otl

. . . therapeutic goals and decreased quality of life. Effective
process, in order to ensure that the patient receives and " S . .
communication by pharmacists is essential to improve the usg

hnderstands important information related to disease, drugs . . . .
P & of medications by patients and ensure optimal therapeutic

land oth details. T . :
ancothernecessaty cetatis. outcomes.” It is important for pharmacists to provide

H’atient counseling is therefore defined as “The process of appropriate, understandable and relevant information to

. @ianJDﬂrnanfPhjmnac;LPractiﬁgl Volume4 | Issue2 | Apr-Jun, 2011

broviding information, advice and assistance to help patients
to use their medications appropriately.” The information is

igiven by pharmacist to patient or representative.’

Patient counseling is an important task for achieving
pharmaceutical care by providing medication related
‘information orally or in written form on the topics like
irection of use, advice on side effects, precautions, storage,
direct f d de effects, p t torag

diet and life style modifications.’
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patients about their medication. The pharmacist is in a highly!
visible and readily available position to answer patient
concerns and enquiries about their medications and alternate‘

pharmacist is in a highly visible and readily available position

treatments they may read about or hear from others." The

to answer patient concerns and enquiries about thei
medications and alternate treatments they may read about orf
hear from others.’ |

Effective communication by pharmacists is essential tol
improve the use of medications by patients and ensure|
optimal therapeutic outcomes. Pharmacists can improve‘

patient adherence to drug therapy through appropriate‘

_strategies, including patient counseling and education. In
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‘;dditiionito ‘verbal communication, appropriately written
ecommendations to physicians to resolve drug therapy
Froblems can be an effective strategy for drug therapy
changes.’

E\Iational scenario:

In India the first masters in pharmacy practice was developed

in 1996 but from then more emphasis was given on attending

ward rounds, drug information, drug therapy review but

importance given for patient counseling was not up to the

rmark. In India 95% of pharmacists do not offer counseling

services to patients. This is because of provider based, patient
ased and system based barriers.’

International scenario:

En developed countries pharmacist take the responsibity of

atient counseling. In America the pharmacist counseling
Eatients on the correct use of their medication was started
ffrom 1964 and the use of private offices for patient pharmacist

interactions, counseling the patients was started from 1965 h
IPatient Counseling Environment:

h’harmacy counseling environment plays an important role in
lcounseling. Patients were not comfortable receiving advice
Pbout their medications over a window." Education and
counseling should take place in an environment conducive to
patient involvement, learning, and acceptance one that
‘supports pharmacists' efforts to establish caring relationships
with patients. The counseling environment should be
Fomfortable, confidential, and safe. Counseling is most
effective when conducted in a private room that ensures
privacy. Patient should be counseled in a semi-private, or
brivate, area away from other people and distractions,
depending on the medication(s). Distractions and
‘interruptions should be few, so that patients and pharmacists
can have each other's undivided attention and the patient will

e able to ask questions that he/she may be hesitant to ask in
public.’

%or the above mentioned facts, it is assumed that there is need
for patient counseling for better health care outcomes i.e;
improved quality of life and achieving the therapeutic goals.
hysicians due to their heavy patient load, lack of time are
unable to spend enough time with the patients and so the
harmacists should take this as their primary responsibility
land counsel the patients.” The pharmacokinetic profile of a
drug may vary with paediatric, geriatric patients, so special
ounseling to them is important. Drug use at the time of
Fregnancy and lactation should be taken care of as they may
‘cause teratogenecity, so constant counseling to them is also

|
imiport;nt.?ln Tnulgdisaplaaryi(mjltis;ec;ﬂitﬁ h&pihﬁs‘
where patient pool is more, initiation of a patient counselin
centre with the support of physicians may be necessary. So the
purpose of the study was to initiate a patient counseling centre‘
atthe hospital. |

OBJECTIVE |
|

To initiate a patient counseling centre and evaluate the
counseling services provided by a pharmacist. |

The study was conducted in Patient counseling centre whichT
was initiated near out patient department in a tertiary care‘

\
Ethics Committee Approval: |

METHODOLOGY

Study setting:

hospital of northern Karnataka.
Study Duration:

The study was conducted for a period of 8 months.

The study protocol was prepared and submitted to the
Institutional ethics committee on human subject research for‘
ethical clearance. The study was approved by Institutional
ethics committee and issued ethical clearance certificate for
the same. |

Study design: ‘

The study was a prospective, questionnaire based hospital‘
study. |

Study Materials: |
\

c.  Knowledge assessment questionnaire(Follow up) |

The study materials include:
a.  Patientprofile form

b.  Knowledge assessment questionnaire(Baseline)

d.  Patient counselling documentation form \
Study procedure: \

A survey was conducted for the hospital physicians, surgeons‘
and PG students regarding their opinion about the initiation off
patient counseling centre and according to the results‘
obtained Patient Counseling Centre (PCC) was initiated in
hospital. Once the patient comes to the counseling centre i

he/she is willing to participate in the study, consent is
obtained. The initial patient information was collected like|
demographic details, past medical and medication history,‘

current diagnosis and treatment regimen and then baseline
knowledge assessment questionnaire for the patient will be

. 1IﬂdiaanurnaLQfPhjmnac;LPractipglALoJumeAIlssueuApr;JunPZOHi e Jﬁi .



filled up. The counselling session was then initiated and the

atient is counseled. During the patient's next hospital visit
the follow up questionnaire is filled in. Medication adherence
was assessed using Morisky scale of adherence score 0-4
having 4 questions each question counts for score 1 if patient's
answer is no. The maximum the score, the better the
adherence to prescribed medication therapies. Statistical
analysis of the same is done Wilcoxon signed-ranks test was
lused for the analysis. All the attributes are significant between
baseline and follow up.

RESULTS

‘104 patients were enrolled in this study and 94 patients

L:ompleted the study. 10 patients did not come for follow up
who were considered drop outs. Among the total patients,
ale patients 27(28.72%) were less compared to female
atients 67(71.28%). The age distribution of enrolled
@atients is as follows 43(45.75%) patients were between the
lage group of 18-35 years of age and 11(11.70%) were
between the age group of 36 to 49 years of age. The remaining
ﬁ0(42.55%) patients were = 50 years of age. Among the
articipants of the study, 5(5.32%) of the patients were
ﬁaving formal education and were graduates; 19(20.21%) had
la formal education up to 12" std; 31(32.98%) were having
education between first to 10" standard and 39(41.49%)
Patients were illiterate patients who have not received any
formal education. Out of 94 patients assessed for the smoking
Labit 6(06.39) belonged to smoking category, 88(93.61%)
E;)atients belonged to non-smoking category. The time for
counseling for 64 patients is 15-30 minutes. For 22 patients it
‘took about 36-45 minutes. For the remaining 8 patients it took
between 46-60 minutes. The total average time taken for
counseling the patients irrespective of their disease is about
30.37 minutes. Out of 94 patients who completed the study, 64
ppatients were house wives, 14 were farmers, 9 were having
their own business, 4 were employed and 3 were students. Out
of 94 patients who completed the study, maximum included
he pregnancy cases followed by diabetes and hypertension
cases. The other are COPD and Anaemia cases followed by
Gastro Enteritis and Osteo Arthritis, IHD, infectious diseases
(2 cases of viral fever, 1 case of malaria and 1 case of UTI), 3
cases of Peptic Ulcer Disease, 2 cases of Rheumatoid Arthritis
and 2 cases of Asthma. The time for counseling for 64 patients
fis 15-30 minutes. For 22 patients it took about 36-45 minutes.
For the remaining 8 patients it took between 46-60 minutes.
The total average time taken for counseling the patients
irrespective of their disease is about 30.37 minutes.

|
All the 94 participants of the study were initially provided

nowledge assessment questionnaires at the time of

enrollment and subsequent follow up. Mean knowledge score,
was assessed at baseline and follow up. It was observed that‘
there was significant improvement in the mean knowledge
score of patients. Out of 94 patients who completed the study,‘
mean medication knowledge score at baseline was 7.298 and
at follow up it was 13.691. Baseline to follow up showed a
mean increase in knowledge 6.393 and (P < 0.001) which is‘

statistically significant.
\

Demographic details of all patients were analysed to assess‘

scores were compared to gender, age and educational wise tol

the knowledge scores in each group at visit. Knowledge

check the impact of demographic factors on knowledge
scores. Mean adherence score was assessed pre and post‘
counseling. It was observed that at baseline it was 3.2 and post
counseling it improved to 3.9. Various barriers for medication‘
adherence were identified by pharmacist. The maximuml
number of patients i.e., 9 complained of forgetfulness in daily|
schedules, while 7 patients mentioned their fear of side‘
effects, 1 patient had confusion in schedule for taking drugs
and 1 patient mentioned high cost of drugs as reason for non—‘
adherence. ‘

DISCUSSION |
|

Physicians due to their heavy patient load, lack of time are
unable to spend enough time with the patients and so the‘
pharmacists should take this as their primary responsibility!
and counsel the patients. Pharmacists can improve patient
adherence to drug therapy through appropriate strategies,‘
including patient counseling and education. In addition to
appropriately written‘
recommendations to physicians to resolve drug therapyl

verbal communication,

problems can be an effective strategy for drug therapy,
changes. |

Medication regimens for patients particularly for chronic‘
illnesses like diabetes, cardiovascular complications and‘

because of their duration, the use of multiple medications. Al

pregnant females are vulnerable to adherence problems

survey was conducted for the health care professionals out of]
which many of the professionals felt a necessity for‘
counseling the patient in a private room for counseling. Thus
patient counseling centre was initiated. The centre was a‘
semi-private room made for counselling the patients from the
free pharmacy of the hospital. The aim was to counsel the|
patients who visit the counseling centre. ‘

The purpose of the study was to assess and improve their
knowledge and thereby medication adherence. Also to‘
identify various contributing factors for non adherence and
employing strategies of counseling regarding medication,



disease, and interviewing the patient to enhance medication

dherence. The patients were assessed for medication and
disease knowledge at the baseline by structured interviews
land at subsequent follow up visits. A total of 94 patients were
lassessed for medication adherence and their knowledge
Fegarding disease and medication, during the study out of
which, 27(28.72%) were males and 67(71.28%) were
females. More number of female patients were enrolled may
be because the results show that more pregnant females
ivisited the counseling centre.

Out of 94 patients who completed the study 43(45.75%)
patients were in the age group of 18-35years, 11(11.70%)
were in the age group of 36-49 years and 40(42.55%) patients
who were equal to and above 50 years. Maximum numbers of
atients enrolled in the study were from the age group of 18-
B5 years who constitute to about 45.75% of the total
population which mainly included pregnant females. The
emaining were from the age group of years = 50 which
constitute 42.55% which mainly included diabetic,
ypertensive and cardiovascular risk patients. Limited
patients were there in age group 36-49 years of age. A total of
P4 patients were assessed during the study. Educational
background of the individuals was found to be maximum for
illiterate 39(41.49%). Secondly 31(32.98%) number of
patients were having educational levels < 10" std. while
‘19(20.21%) patients were educated till 12" std where as only
5(5.32%) patients were graduates/diploma holders. Adepu R
et al. in their study said that low educated patients had 40%
excess cause of mortality compared with educated subjects.

\
Out of 94 patients assessed for the smoking habit 6(06.39)

belonged to smoking category, 88(93.61%) patients belonged

o non-smoking category. All women patients were non
smokers. A total of 94 patients were assessed during the study
out of which 89 (94.68%) patients were married and
05(05.32%) were unmarried. In India people get married
carly at the age of 18years. The counseling aid patient
information leaflet was provided to 61 patients out of 94 who
kcompleted the study. So, the PIL was provided to 64.89% of
patients which help them in reading and reminding the
information whenever they want. Out of 94, in 71 cases
counseling was provided to patient and patient's
}epresentative. So, in 75.53% of cases counseling was also
provided to patient's representatives which mainly included
geriatric patients and pregnant females.

Baseline results of our study too indicated the necessity of
ounseling to patients as their knowledge assessment score
was low 7.298. After counseling there is significant

Characteristics Number
(n=94)
Gender Male 27(28.72%)
Female 67(71.28%)
Age Group (years) 18-35 yrs 43(45.75%) |
36-49 yrs 11(11.70%)
=50 yrs 40(42.55%)
Education Background | Graduates 5(5.32%)
PUC 19(20.21%)
Up to 10th std | 31(32.98%)
Illiterate 39(41.49%) |
Occupation Employed 4(04.25%)
Agriculture 14(14.89%)
Businessman | 09(09.57%)
Housewife 64(68.08%)
Student 3(3.19%) |
Life Style Habits Smokers 6(6.39%)
(Alcohol and Smoking) | Non- Smokers | 88( 93.61%)
Marital status Married 89(94.68%)
Unmarried 5(5.32%) |

Fig.1: Medication knowledge score at baseline and follow up(n=94):

MEDICATION KNOWLEDGE SCORE

13.651

7.298

MEDICATION KNOWLEDGE SCORE

Baseline First follow up

PATIENT VISIT

direct correlation of medication knowledge with medicatio

adherence in the patients. This shows that pharmacist is an
important part of health care system and play a vital role in‘
patient counseling. Ponnusankar S et al. had shown that
pharmaceutical care improves medication knowledge and in|
turn medication adherence.’ |

In this study, comparison for medication knowledge

like age, gender and education. The study showed significant

improvement was done by using various demographic factors

difference in medication knowledge at first follow up scores‘
between literate and illiterates, and male and female patients|
(P < 0.001), this may be due to significant difference in
baseline scores in literate and illiterate patients and in male
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Table 2: Comparison of the mean knowledge assessment score
of patients at baseline and follow up:

Mean Mean Difference of P-Value
baseline Follow up Mean
score = SD score = SD

7.298 13.691 6.393 P<0.001

MEAN MEDICATION ADHERENCE
SCORE

45
35

25 +—
MEAN MEDICATION

1.5 iz ADHERENCE SCORE

0.5

Pre Counselling Post Counselling

Barriers to medication adherence (n=30) :

Narious barriers for medication adherence were identified by
harmacist. The maximum number of patients ie, 9
complained of forgetfulness in daily schedules, while 7
patients mentioned their fear of side effects, 1 patient had

s —o

confusion in schedule for taking drugs and 1 patient
mentioned high cost of drugs as reason for non-adherence.

Table 3: Barriers for medication adherence:

Barriers for Reported by Percentage
Medication No. of Patients
Adherence
Forgetfulness 9 30
Fear of side effects 7 23.33
Confusion in schedule 1 3.33
Cost of drugs 1 3.33

Fig. 3: Disease counselled of patients:

DISEASE COUNSELLED OF PATIENT

B COPD
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CONCLUSION |

The study highlights on the important and vital role that a
pharmacist has to play as they are the most accessible
healthcare professionals, important liason between referral‘

patient's knowledge and facilitate the patient. The results off

and the patient and they have got opportunity to remind,
reinforce and extend the education of the patient, evaluate the

this study reveal the importance of patient counseling centre]
and also demonstrate the need for a pharmacist in providing‘

. . |
study suggests that a well-structured patient counseling by

will be effective to change their attitude and behaviour. Thisl

patient counselling services to the patients. The finding of this
clinical pharmacist regarding their disease and medications

can further lead to a better understanding about their disease
and medications being used. |
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|Adverse drug reaction (ADR) monitoring and reporting activity is in its infancy in India. Physicians being frontline caregivers, a study wag
conducted to determine the level of awareness of physicians about ADR reporting and the extent of their involvement in pharmacovigilance
activities. A study of physicians was conducted among various government hospitals, private hospitals and private clinics of Delhi (INDIA) from‘
Dec 2009 to July 2010. A questionnaire containing 19 questions was distributed to 200 physicians. Only 124 physicians completed the
questionnaire giving response rate of 62%. Out of these, only 70.97% physicians were aware of the term Pharmacovigilance. Majority of the‘
‘respondents (99.19%) consider ADR monitoring to be essential. However, 96.77% physicians noticed ADRs in patients but only 34.68%
physicians reported them. Only 8.87% of the physicians knew the pharmacovigilance centers of Delhi. Out of these only 2.42% had phone
jnumber and address of these centers and they reported ADRSs at these centers. The major reasons for not reporting ADR were: not aware of
‘reporting centers (97.58%), non-availability of ADR reporting form (90.32%), adverse drug reaction already well known (57.26%), uncerlainty‘
about drug causing it (47.58%) and lack of set procedure of ADR reporting in their organization (42.74%). Most of physicians (87.90%) consider‘
ADR monitoring should be made mandatory on doctors. Despite good observation and knowledge of ADR among doctors the rate of reporting to
ADR monitoring centersis very low. |
\

\
‘Keywords: ADR, ADR reporting, Pharmacovigilance, Physicians. |
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INTRODUCTION

| Adverse drug reaction is a response to a medicine which is
noxious and unintended and which occurs at a dose used in
humans for prophylaxis, diagnosis, therapy or modification
Pf physiological functions." ADRs are global problem of

major concern.

\
[mpact of ADR on Health:

IADRs are the cause of hospital admission in 3% to 6% of
patients of all ages.”’ While the incidence of hospital
‘admissions due to ADR in elderly patients is 3% to 24% .}

DR incidence has been reported to range from 5.9 to 22.3%
of all emergency department admissions.” According to a
study carried out in a tertiary referral center in South India the
ladmissions due to ADRs accounted for 0.7% of total
admissions and deaths due to ADRs accounted for 1.8% of
total ADRs.’ The study of Bord et al indicated that, in patients
who experience ADRs, death rates were 19.18% higher and

| Address for Correspondence:

Amrita Parle, Delhi Institute of Pharmaceutical Sciences and Research, Pushp Vihar
sector IIl, M.B. Road, New Delhi- 110017.

‘ E-mail: amritaparle11@yahoo.co.in

the length of hospital stay is 8.25% higher.” ADRs are 4"-6"|
largest cause of death in USA. ADRs have been estimated to,

\
\
\
ADRSs have a considerable negative impact on both health and‘
|
|
\

Bordet's study shows that increase in the cost of
hospitalization attributable to ADR was US $3200. He‘
identified that longer hospital stays were directly contributing‘

account for up to 106,000 deaths annually in the United
States.™’

Impact of ADR on Healthcare Cost:

healthcare costs." In a study at Taiwan teaching hospital, the
mean cost of an ADR associated with extended
hospitalization was US $3489."

to increased ADR related costs.”” Dormann's study found that|
the mean additional cost of hospitalization for an ADR was,
US $1400." |

Need of ADR Reporting and Scenario of ADR Reporting in|
India: |

India is a developing country with large drug consuming
population, with per capita income of only $ 1031." It is‘
fourth largest producer of pharmaceuticals in the world with
more than 6,000 licensed drug manufacturers and over 60,000



branded formulations."” It is also emerging as a clinical trial
Pub exposing larger population to newer drug treatments.
Thus it is essential that the drug treatment should be safe,
efficacious and cost effective. It is the need of the hour to
Lidentify adverse drug reactions as early as possible and to
prevent them if possible, to ensure the well-being of the
patient at reasonable cost.

ISpontaneous reporting of ADRs would enhance monitoring
and evaluation activities related to drug safety.

To improve the pharmacovigilance activities in India, the
Ministry of Health and Family Welfare had initiated the

ational Pharmacovigilance Program (NPP) on 1 January
2005 which was further revived in July 2010.""“This program
is overseen by Central Drugs Standard Control Organization
kCDSCO), New Delhi. The program is envisaged to be rolled
but in three phases:

* Phase I plans to include 40 ADR monitoring centers
(AMCs).

|
* Phase II plans to include 140 MCI recognized medical
| colleges by end 0of2011.

»  Phase III would ultimately cover the total healthcare
| system by 2013.

IADR reports will be collected at the AMCs which will then be
dispatched to the coordinating centre as per the standard
Pperating procedures. The coordinating centre will conduct
causality assessment and upload the reports into the
pharmacovigilance software. Lastly, the integrated ADR data
will be transmitted through vigiflow software interface into
the Uppsala Monitoring Center's ADR database where signal
processing can be carried out. "

\Physicians and Pharmacovigilance:

In India, physicians are frontline healthcare givers in a
kcommunity. They play a pivotal role in maintaining the well
being of society. Preventing ADRs is an integral part of
Foutine clinical work of any physician. Their active
involvement in spontaneous reporting of ADRs is essential
for the effective implementation of National

Tharmacovigilance Program.

‘Objectives:

|

‘The primary objectives of this study were:

1. Toassess the knowledge, attitude and skills of physicians
regarding pharmacovigilance and spontaneous reporting of

2. Toidentify the reasons for under-reporting. ‘

3. To suggest methods for improvement in the current|
spontaneous ADR reporting system. |

METHODOLOGY

Research Design: This was a questionnaire based study

|
|
involving physicians, who were surveyed with a
questionnaire. The study was conducted in Delhi, thel
National capital of India, over a period of 8 months from|
December 2009 to July 2010. Entire area of Delhi was|
covered which included North, East, West, South and Central‘
zones of Delhi. We visited the physicians personally,
distributed the questionnaire and collected the duly ﬁlled‘

questionnaire on same day. |

Material used: A questionnaire containing 19 questions was
|

demographic information about the name, qualiﬁcation,‘

prepared. First four questions were designed to generate
specialization, sector and experience. The remaining|
questions were designed to evaluate knowledge (3 questions),|
to assess their attitude (3 questions) and to judge their skills (9‘

» Questions on knowledge revealed information regarding‘

questions) about pharmacovigilance and ADR reporting.

their knowledge about pharmacovigilance, awareness about

ADR reporting, phone number and address 01J

to choose the place of ADR reporting from given multiple‘

pharmacovigilance centers in Delhi. Further they were asked

choice of - hospital pharmacy, senior/fellow physician,|
manufacturing industry, regional monitoring centre and|

national monitoring centre. ‘

» Questions on attitude regarding pharmacovigilance|
helps to know their opinion on essentiality of ADR
monitoring and possible reasons for non- reporting of an‘
encountered ADR such as ADR is well known, not sure about

the drug causing ADR. Further their perception about‘
\

probed. \
|

given by physicians to strengthen pharmacovigilance and

'whether ADR monitoring should be made mandatory' was

»  Questions on skills covered various activities or inputs

ADR reporting like — informing patients about possible side]
effects, noticing ADRs in patients, getting feedback of]
discomfort experienced by patient after drug treatment,‘
availability of ADR form,
observed ADR, existence of set procedure of reporting ADR

reporting/non-reporting of

in their organization.
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Subjects:  The study included 200 physicians practicing in

Fgovernment or private sector hospitals/clinics of Delhi.

Study setting: The study covered 10 government hospitals, 3
irivate hospitals and 6 private clinics of Delhi. Following

ospitals were included in the study.
Government sector hospitals

‘1. All India Institute of Medical Sciences and Research
(AIIMS)

P. Guru Gobind Singh Government Hospital (GGSGH)
3. Safdarjung Hospital (STH)

#. Deen Dayal Upadhaya Government Hospital (DDU)
5. Charak Palika Hospital (CPH)

6.  Govind Ballabh Pant Hospital (G B Pant)

‘7. Lok Nayak Jaiprakash Hospital (LNJP)

8. Primary Health Centre (PHC), Mehrauli.

9. Pt.Madan Mohan Malaviya Hospital

‘1 0. ChachaNehru Bal Chikitsalaya

fri vate sector hospitals

|l. Park Hospital

R. BatraHospital and Medical Research Centre

3. Tirathram Shah Hospital
RESULTS

‘Out of 200 physicians approached to participate in study, 124
physicians completed and returned the questionnaire, giving
Eesponse rate of 62%. The participation of physicians from
ivarious hospitals is represented in Fig.1. The demographic
[proﬁle of respondents is represented in Table No.l.
aximum participants (27, 21.77%) were from All India
EI\I/fs‘[itute of Medical Sciences and Research, New Delhi.

Fig.1: Participation of physicians from various hospitals
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Table 1: Demographic profile of respondents

Demographics Number Percentage
Qualification

Post graduate 92 74.19
Under graduate 32 25.81
Gender

Male 95 76.61
Female 29 23.39
Sector

Government 95 76.61
Private 29 23.39
Experience

0-5 yrs. 52 41.93
5-15yrs. 53 42.74
15-25yrs. 12 9.68
25 or more 7 5.64

|
Out of the total (124) physicians, 88 (70.97% ) reported that

they were aware of the term pharmacovigilance, 29 (23.39%)‘

Knowledge of physicians:

physicians did not know the term pharmacovigilance and 7
(5.64%) physicians did not respond indicating that total 29+7|
=36 (29.03%) physicians, did not know the termy
pharmacovigilance. The results show considerable variability‘
regarding physicians' knowledge about the possible reporting‘

reporting can be done at National Monitoring Center (NMC)|

centers in India. Six (4.84%) physicians had faint idea that

and/or Regional monitoring centers (RMC) because NMC|
and RMC were one of the many options chosen by them for‘
place of ADR reporting. The percentage response to other
options was senior/fellow physicians (16.93%), hospital‘
pharmacy (11.29%) and manufacturing industry (3.22%).‘
Two (1.61%) physicians gave mixed response. Physician's|
responses for reporting centers other than those provided inj
the multiple choices were Medical Superintendent, Hospital‘
pharmacy, Hospital laboratory, Hospital committee, Journal,
OPD card, Director Health Services and Drugs controller.‘
Eleven (8.87%) physicians knew that AIIMS and LHMC arel
the reporting centers of Delhi but Surprisingly only 3 (2.42%)|
physicians had the phone number, address of the reporting|
centers. It indicates that 97.58% physicians report ADRs at‘

places other than NMC and RMC. |
Skills of physicians: |

Majority of physicians (120, 96.77%) reported that they,
inform the patients about the possible side effects of the‘
prescribed drug and thereafter notice ADRs in patients. One
hundred twenty two (98.39%) physicians said that patients
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inform them about the discomfort /side effects/adverse
effects experienced by them during or after the drug
treatment. One (0.81%) physician said that patients do not
interact with them about discomfort /side effects/adverse
leffects observed after and during the drug treatment. One
[(0.81%) physician did not respond. Only 43 (34.68%)
Physicians said that they report observed ADR while 73
(58.87%) do not report ADR and 8 (6.45%) did not respond.
Thus, 73+8=81 (65.32%) physicians did not report the ADRs
LWhich they had come across. Only 23 (18.55%) physicians
said to have set procedure of reporting ADR in their
rganization. Most respondents 53 (42.74%) agreed that their
‘organization do not have set procedure of reporting ADR
while other 23 (18.55%) physicians said that they did not
ow answer to this question and 25 (20.16%) physicians did
ot respond. So we can state that 23+25=48 (38.71%)
pphysicians were doubtful about the existence of set procedure
for ADR reporting in their organization. The hospital wise
‘response of physicians towards existence of set procedure in
their organization is given in Table No.2. Twenty eight
‘(22.58%) physicians did not report ADRs because they were
not sure of the drug causing the ADR while 31 (25.0%)
physicians did not respond to this query. So, total 28+31=59
‘(47.58%) physicians were uncertain about drug causing
ﬁDR. Half of the physicians did not report the observed ADR
ecause they did not know the center of reporting.
‘Surprisingly only 12 (9.68%) physicians had ADR reporting
iform while 98 (79.03%) physicians said they do not have this
fform and 14 (11.29%) physicians did not respond. Thus total,
‘1 12 (90.32%) physicians did not have ADR reporting form.

Table 2: Response for existence of set procedure of ADR
reporting in different hospitals

Hospitals Total Yes | No | Don’t No
Physician Know [Response
AIIMS 27 7 7 12 1
GGSGH 15 1 11 2 1
SJH 19 1 13 2 3
PHC 3 0 3 0 0
CPH 1 4 0 2
GB Pant 5 2 0 2 1
LNJP 14 1 5 4 4
Pt. Madan Mohan 3 1 2 0 0
Batra 5 0 1 3
Park 3 1 2 0 0
Tirathram 11 0 2 0 9
Chacha Nehru 1 1 0 0 0
DDU 1 1 0 0 0
Pvt. clinics 6 1 4 0 1

Attitude of physicians: \

One hundred twenty three (99.19%) physicians felt that the|
ADR monitoring is essential. One (0.81%) physician did not,
respond. It may be possible that he did not understand the‘
meaning of ADR monitoring.

\
Forty two (33.87%) physicians felt that there is no need to

report the ADR as it is well known. Fifty three (42.74%)‘
physicians responded negatively while 29 (23.39%)‘
physicians did not respond. So, total 42+29=71 (57.26%)‘
physicians do not report the ADR with the feeling that it is|
well known. Good number of physicians (109 , 87.90%),
were of the opinion that ADR reporting should be mandatory‘
on doctors while 8 (6.45%) physicians considered that ADR
reporting should not be mandatory and 7 (5.64%) physicians‘
did not respond. |
Summary of results: |
Fig.2 represents the major reasons for not reporting of ADR‘
by physicians. They were - unawareness of reporting centers‘
(97.58%), non-availability of ADR reporting form (90.32%),\
do not have set procedure of reporting in their organization|
(42.74%), adverse drug reaction already well known‘
(57.26%) and uncertainty about drug causing ADR (22.58%)). |

Fig. 2: Reasons for not reporting the ADRs
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A-Not aware of correct reporting centers, B- Did not have ADR reporting ‘
form, C- Feeling that ADR was well known, D- Was not sure about the
drug causing ADR, E- Did not have set procedure of ADR reporting in |

their organization. |

Correlation between knowledge, attitude and skills 0]L
physicians with their qualification (Fig.3): ‘

The physicians were grouped as per their qualification as:‘
post graduate (PG) physicians (74.19%), undergraduate (UG)‘
physicians (25.81%). The awareness of UG physicians|
(65.62%) about pharmacovigilance was less than PG
physicians (72.83%). Involvement of undergraduates in ADR‘
reporting was more (43.75%) as compared to that of 31.52%
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Fig. 3: Correlation between knowledge, attitude and skills

of physicians with their qualification
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A - Aware of pharmacovigilance, B - Report observed ADR, C - Knew
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Have set procedure of ADR reporting in their organization, G - Non-
| reporting due to lack of knowledge about center, H - Uncertain of drug
| causing ADR, | - Feel all ADRs are well known, J - Have ADR reporting form

nmumber and address of pharmacovigilance centers in Delhi
‘while 3.26% of PG physicians had this information. It seems
that undergraduates report ADRs to senior physicians and not
to ADR monitoring centers. Uncertainty about the drug
‘causing ADR was more among PG physicians (26.09%). The
ffeeling that ADRs are well known and thus need not be
reported was also more in PG physicians (38.04%).

ICorrelation between knowledge, attitude and skills of
physicians with their gender (Fig.4):

[The participation of male physicians and female physicians
‘in the study was 76.61% and 23.39% respectively. Awareness
about pharmacovigilance of male physicians (71.58%) was
Lbe‘[‘[er than female physicians (68.96%). The knowledge of
&\IMC/RMC as reporting centers was better of female
physicians (13.79%) as compared to 2.10% of males. Male

Fig. 4: Correlation between knowledge, attitude and skills of

physicians with their gender
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Y
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A - Aware of pharmacovigilance, B - Report observed ADR, C - Knew
NMC/RMC as reporting centers, D - Aware of ADR reporting centers of Delhi,
E - Have phone number and address of NPP reporting center, F - Have set
procedure of ADR reporting in their organization, G - Non-reporting due to
lack of knowledge about center, H - Uncertain of drug causing ADR, | - Feel
all ADRs are well known, J - Have ADR reporting form.

__availability of reporting form (79.31%).

\
physicians were more aware about phone number and e;idr&s‘
of pharmacovigilance centre of Delhi (3.16%) and set‘
procedure of ADR reporting in their organization (22.10%).
Auvailability of ADR reporting forms was more with male‘
physicians (11.58%).  Reporting of ADR by femalel
physicians (37.93%) was more than male physicians|
(33.68%). Uncertainty about drug causing ADR was more in‘
males (24.21%) as compared to 17.24% of females. The
feeling that ADRs are well known and thus need not be‘

reported was more in males (35.79%). |

Correlation between knowledge, attitude and skills ofL
physicians with their sector (Fig.5): ‘
|

as: Government sector physician (76.61%), Private sector!

The physicians were grouped as per their sector of working

physician (23.39%). Awareness about pharmacovigilance of]

Fig. 5: Correlation between knowledge, attitude and skills of

physicians with their sector

Percentage response

A B [ (] E F G H | Jd

1474 57.09 27.37 49 B2
3103 24414 88 | 1379 2089

OGovk{ps) B9.47 | 37.89 | 526 7.27 | 2.16
mPvt{20) 7588 | 2414 | 345 1379 o

A - Aware of pharmacovigilance, B - Report observed ADR, C - Knew |
NMC/RMC as reporting centers, D - Aware of ADR reporting centers of Delhi,

E - Have phone number and address of NPP reporting center, F - Have set |

procedure of ADR reporting in their organization, G - Non-reporting due to ‘
lack of knowledge about center, H - Uncertain of drug causing ADR, | - Feel

all ADRs are well known, J - Have ADR reporting form. |

physicians from private sector (75.86%) was better than

government sector (69.47%). Knowledge of phone number‘
and address of pharmacovigilance centre of Delhi was better

physicians from government sector was better than private‘

of government sector physicians (3.16%). Actual reporting by

sector physicians. The reason may be that hierarchy is|
observed in reporting from Junior doctors to Senior doctors to,
Consultants within private organization but further‘
communication to ADR monitoring centers does not occur.
Major reasons for underreporting in government sector were‘
— Lack of knowledge about centre (57.89%); uncertainty!
about the drug causing ADR (27.37%); feeling that ADRs are|
well known hence need not be reported (40.0%). Major‘

reason for underreporting in private sector was non
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|

‘Eorﬁlal%n “between kﬁwl&lgej attitude and skills of
physicians with their experience (Fig.6):

The physicians were grouped as per their experience as:

rIuniors (0-5 years, 41.93%), Middle (5-15years, 42.74%),

Senior (15-25years, 9.68%) and Senior most (more than 25

years, 5.64%). Juniors were found to be least aware of
bharmacovigilance (65.38%). However, no significant

difference was found regarding awareness of
pharmacovigilance among physicians having experience

Fig. 6:Correlation between knowledge, attitude and skills of

physicians with their experience
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A - Aware of pharmacovigilance, B - Report observed ADR, C - Knew
NMC/RMC as reporting centers, D - Aware of ADR reporting centers of Delhi,
E - Have phone number and address of NPP reporting center, F - Have set
procedure of ADR reporting in their organization, G - Non-reporting due to
lack of knowledge about center, H - Uncertain of drug causing ADR, | - Feel
all ADRs are well known, J - Have ADR reporting form.

|
ore than Syears. Senior-most physicians were most aware
about NMC/RMC as reporting centers (14.28%) followed by
junior (5.77%) and senior physicians (3.77%) while none of
khe middle physicians had this information. The availability
of ADR reporting forms was maximum (16.67%) with senior
idoctors. Senior physicians were most aware about reporting
‘centers in Delhi (16.67%) and their phone number and
address (8.33%). Reporting of observed ADRs was best by
junior doctors (46.15%). But the availability of ADR
h‘eporting forms was low, it seems that junior doctors are
reporting to senior doctors and senior most doctors are
discussing ADRs in physician forums. Non-reporting of
rADRS due to lack of knowledge of reporting centers (71.43%)
as well as the uncertainty about the drug causing the ADR
(42.86%) was maximum in senior-most doctors. The feeling
hat ADR is well known and thus need not be reported went on
‘increasing with experience.

The countries like Australia, Brazil have well established

DISCUSSION

spontaneous ADR reporting systems with participation from
|

~ set procedure of reporting ADR in their organization was

~ all healthcare p?ofe;sionieﬂs.vlnilda, V;ry few studies hz;e\

looked at ADRs as the cause of hospital admissions and fewer‘
still have looked at costs associated with ADRs."” ADR
monitoring and reporting activity is in its nascent stage in‘
India.” This survey helps in knowing the actual participation‘
of physicians of Delhi in spontaneous reporting to ADR|
monitoring centers. The overall response rate of this survey,
was (62.0%) which is somewhat higher than the 50%‘
response rate reported by Hasford et al in his study.”
Physician's expertise in informing patient about expected side‘
effects and noticing ADRs in patient was very good‘
(96.77%). Physicians have extended their role beyond
diagnosing and prescribing. The physicians are informing
patients about the expected therapeutic effects, dosage‘
regimen, directions for use and possible side effects. Patient's

\
2g00d (98.39%). Such data indicates that physicians have good‘

feedback to doctors about experienced discomfort was also

communication skills and they have been successful in|
developing healthy relationship with patients which is‘

against the finding of Cosentino M that only 16% oﬁ

essential for patient safety. Significant percentage (90.32%),
of physicians was devoid of ADR reporting form. This is

physicians of Northern Italian district were devoid of ADR|
reporting form.” As per NPP, adverse drug reactions should
be reported to national or regional centers,*'*but in our study,
fellow physicians (16.93%) and hospital pharmacy (11.29%)
were found to be the most common recipients of ADR‘
reports. Surprisingly 65.32% physicians did not report thel
ADRs which they had come across which is almost similarf
with the study of J. Hasford et al., which found that 68.2%)
physicians did not report the suspected adverse drug‘
reaction.”’ But our percentage is much higher than the finding
of Cosentino M that 50% medical practitioners did not report‘
observed ADRs.” |

In a study conducted by J. Hasford et al. in 2002, 66.3%‘

physicians were found to be uncertain of definite causality‘
thereby not reporting it” while in our study 47.58%l
physicians were found to be uncertain about drug causing the|
ADR. The reason for such finding can be enhancement in‘

drug in the market must be reported, 57.26% physicians feld

physician's ADR assessment ability over the period of 8 years.
Although the NPP states that all suspected reactions to any

that the observed ADR need not be reported as it is well|
known. This is lower than the findings of J. Hasford et al.‘
which state that 75.6% of suspected ADR went unreported by‘
physicians as they were considered to be well known.” The
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known to only 18.54% physicians. Remaining physicians
were either doubtful or were of the opinion that such

rocedure does not exist in their organization. Further when
he physicians responses were studied hospital wise (Table
No.2), a clear fact came forward that; there is no
idissemination of the information regarding existence of a set
Procedure for reporting of ADRs in their organizations. There
was a mixed response from the physicians of the same
Hlospital setting. For example, in prime hospital of Delhi like
‘AHMS, where pharmacovigilance centre exists, out of 27
pphysicians who participated in the study, 7 physicians were of
the opinion that they have set procedure of ADR reporting
while 7 other physicians totally disagreed and 12 physicians
said that they did not know answer to this question. One

hysician did not respond to this query. So, conclusive results
could not be drawn whether the said hospital setting has a set
procedure for reporting ADR. This may be due to:

. Lack of importance given to the ADR reporting and
Pharmacovigilance.

R. Inappropriate dissemination of information and
inadequate co-ordination.

B. Communication gap between the NPP representatives,
pospital administration and physicians.

ISimilar pattern was observed in other hospitals of Delhi.

Almost all physicians felt that the ADR monitoring is
essential which is in alliance with study of Consentino M that,

o doctor seemed to believe that ADR reporting is
useless.” Though Physicians (99.19%) felt ADR monitoring
is essential only 34.68% reported them, indicating that the
attitude of physician's is not in sync with their skills. Sixty two
(50.0%) physicians felt that they did not report ADR because
they did not know where to report. This indirectly indicates
that remaining 62 physicians knew where to report ADR but
this is contradictory to the fact that only 9.68% physicians had
‘ADR reporting forms and merely 2.42 % had phone number
land address of reporting centers of Delhi. Thus we can say
that majority of the physicians were ignorant about the
existence of ADR monitoring centers, their phone number
and address as well as the guidelines of NPP that ADRs should

e reported in the ADR reporting form to the monitoring
lcenters. Possibly these 34.68% reported ADRs are discussed
lin physician's forums or the junior doctors are reporting them
to senior doctors. This is in congruence with study of
.Hasford, conducted in Germany, where only few physicians
report directly to the German drug authority.” In addition, the
ADRs reported by physicians may die silent death without

any action for benefit of the society as the reporting is
scattered and it does not reach the NMC. Thus we can say that‘
the reporting by physicians of Delhi to ADR monitoring
centers is extremely low. This is in congruence with study o

Janaje et.al., with estimates of only around one in 20 serious|
ADRSs are reported.” ADR reporting should be mandatory on|
doctors was of the opinion of 87.90% physicians. This shows‘
\

their willingness to contribute in the pharmacovigilance
program.

Suggestions for Improvementin ADR Reporting:

Unit' for disbursement and collection of ADR reporting

\
\
1. Each hospital should build local 'Pharmacovigilance‘
forms. |

|

2. The NPP should periodically collect ADR forms from
hospitals by sending representatives.

3. Periodical meetings of experts from NPP with doctors
should be arranged to boost reporting.

|
\
4. ADR drop boxes should be introduced at strategic sites‘
in hospitals. |
5. Pharmacovigilance workshops for health care‘
professionals should be initiated. ‘

6. Facilitate ADR reporting by e-mail, fax and phone. |

7. Incorporation of pharmacovigilance in the syllabus ofJ
UG and PG courses of medicine. |

9. Felicitation of physicians for maximum ADR reporting‘

8. Associating ADR reporting with rewards.

inayear.

10. Assurance of non-involvement in legal matters, if they
arise.

11. Positively changing the mindset, so that ADR reporting
becomes an accepted and understood routine.

12. The Government of India may pass a law for making
ADR reporting mandatory for physicians. |

awareness of doctors about ADR reporting centers of Delhi,‘

CONCLUSION

Despite good observation and knowledge of ADR among
doctors, the rate of reporting to AMC was low. The overall

their phone number, address and availability of ADR|
reporting forms was very low. The actual reporting of ADRs|
by physicians to monitoring centers designated by national‘
pharmacovigilance program was very low. Sensitization and
orientation of physicians towards reporting of ADRs to



monitoring centers is essential to improve reporting rate.

Implementing the suggestions would significantly improve

ADR reporting. Proactive participation of physicians is a key

o enhance spontaneous reporting.

|
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\ |
Medication administration errors account for 34% of all medication errors and identified as one of the important reasons for patients' morbidity

‘and mortality. NPSA statistics show that 59.3% of medication errors occur during the administration stage. Thus identifying and resolving the‘
ladministration errors will improve the patient care and decreases the health care costs. National Coordinating Council for Medication Errof
IReporting and Prevention (NCC MERP) taxonomy was used to analyse the frequency, types, severity and factors responsible for medication
administration errors. The findings of the study reveal that the frequency of medication administration errors is 15.34%, omission errors
‘(33.02%), improper dose (17.43%) and wrong time (12.84%) errors were the major types of errors occurred and the majority administration‘
errors belonged to categoty C (112), B (46) and D (35). Frequent interruptions and distractions, lack of communication between health care

professionals, performance deficit and work stress on duty nurses are identified as major factors responsible for administration errors.

Keywords: Medication Administration Errors (MAEs), National Coordinating Council for Medication Error Reporting (NCC MERP) taxonomy,

\
\
National Patient Safety Agency (NPSA) and Patient Care.
\

INTRODUCTION

Medication use in hospitals is a complex process and depends
on successful interaction among health care professionals
functioning at different areas. Medication errors may occur at
any stage of prescribing, documenting, dispensing,
&)reparation, or administeration.” Medication errors may
contribute to morbidity, mortality and increased health care
costs. > In 2007, National Patient Safety Agency (NPSA)
‘statistics shows that 59.3% of medication errors occur during
the administration stage.’ Medication administration errors
are defined as any deviation from the physician's medication
‘order as written on patient's treatment chart during medication
ladministration to patient.” The plan for administering a
imedication begins with identifying the patient, the drug, the
dose, the route, and the time." In 1995, the National
Coordinating Council for Medication Error Reporting and
Prevention (NCC MERP) classified administration errors in
to wrong drug, wrong route, wrong dose, wrong patient,
Mrong timing of drug administration, contra-indicated drug,
wrong site, wrong dosage form, wrong infusion rate and
‘expired medication. Such errors may occur intentionally or
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unintentionally.” The elderly, and mentally ill patients are
particularly more susceptible as they may be confused, resis
medication administration, physically weak and require
complex medication regimens.’ In a study conducted over a‘
period of three and half years in UK at a psychiatric hospital,‘
the most frequent types of errors observed were the impropet
dose, wrong drug, and dose omission.” The drugs often|
associated with harmful events of medication errors in

pediatric patients include morphine, insulin, Vancomycin,‘

In addition to the morbidity and mortality, medication errors,

potassium chloride, gentamicin, ceftriaxone, and heparin.’

also contribute to increased health care costs. The departmen

of health in UK, estimated the direct and indirect health care‘

expenditure due to medication errors as 2£ billion.' In US, an

related expenditure as $37 billion per year.” |

Medication administration has become more complex as a

American health care system estimated the medication errors

result of the increasing number of medications available and
new routes of administration. Nurse is considered as vital inl
medication administration process and the literature review|
states that poor calculation competency of nurses, poor

are the important reasons leading to medication

adherence to protocols and poor knowledge of medications

.. . 4
administration errors.
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|
Kn a)seﬁatgnarres;lrcfstlﬁy conducted in Newzealand
onclude that, poor knowledge of nurses about medicines,
dose calculations, and route of administration were the key
elements contributing for medication administration errors.’
the other contributing factors for MAE were identified as
‘frequent distractions from work, peak work load, and
inadequate communication between health care
professionals. An observational multinational study
Fonducted in 27 countries of five continents by Valentin A et al
suggest that, increased work load, stress, and fatigue are the
contributing factors for medication administration errors. In
‘addition to the above, poor hand writing in prescriptions,
drugs with similar packing are the system errors leading to
medication administration errors." Therefore medication
errors may compromise patient confidence in the health-care
‘system.9 Worldwide intensive research was conducted to find
the types, categories, contributing factors, and cost
implications of medication administration errors in various
ealth care settings however very little research was
lconducted in this area in India. Thus the present study was
lconducted to assess the frequency, types, severity and factors
responsible for medication administration errors in a tertiary
care teaching hospital.

IMATERIALS AND METHODS
‘Study Setting

H'he present study was conducted at a South Indian 1200 bed
multi specialty tertiary care teaching hospital for a period of
lhine months during November 2009 and August 2010 in
inpatient wards of general medicine and surgery departments.
‘Every day 200 patients are admitted either from the
outpatient, emergency and casualty departments or
transferred from the wards of other clinical specialties to the
‘above departments. The present study was approved by the
Institutional Human Ethics Committee.

‘Study procedure

‘A suitably designed documentation form was used to analyse
he types, frequency and factors responsible for medication
ladministration errors and the data was collected from the case
hotes, treatment charts, medication administration records
and interviewing the in-patients admitted to surgery and
general medicine wards. Demographic details of the patients,
diagnosis and treatment recommended were documented.
H\/Iedication administration of the in-patients was followed up
‘gn daily basis to identify the administration errors. Frequency

of medication administration errors was analysed by using ae‘
following formula." |

Number of Significant+ Non significant MAEs ‘
X 100
Doses given + doses ordered but not given ‘

Frequency of MAE =

NCC MERP taxonomy was applied to analyse the frequency,
and types of medication administration errors. The types of‘
medication administration errors were classified in to

strength, wrong dosage form, wrong technique, wrong routel

omission error, improper dose, wrong medication, wrong

of administration, wrong rate, wrong time, wrong patient

11
errors and other types. ‘

Medication administration errors were categorised in to|
various categories as A, B, C, D, E, F, G, H and 1 categories‘
based on NCC MERP. Current NCC MERP categorizes‘
medication administration errors in to the 9 following‘

Category A: Circumstances or events that have the capacity

categories.

to cause an error ‘

Category B: An error has occurred but the error did not reach
the patient |

but did not cause harm to patient |

Category D: An error has occurred that reached the patient

Category C: An error has occurred that reached the patient,

and required monitoring to confirm that it resulted in no harm!
to the patient and/or required intervention to preclude harm. |

Category E: An error has occurred that may have contributed
to or resulted in temporary harm the patient and required|
intervention |

Category F: An error has occurred that may have contributed
to or resulted in temporary harm to the patient and requiredT

Category G: An error has occurred that may have contributedW

Category H: An error has occurred that required intervention‘

Category I: An error has occurred that may have contributed1

initial or prolonged hospitalization

to or resulted in permanent patient harm

necessary to sustain life

to or resulted in the patient's death.

Medication records of 286 patients were reviewed and 218,

RESULTS

medication administration errors were observed in 167
patients who received 1430 doses. The frequency rate otl

mgiica;riorL adgingrration _errors was iougl as 1&241/0.
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Among the 167 patients, 115 were male patients and 52 were
female patients. Out of 218 medication administration errors,
112 errors (51.37%) were observed in surgery department and
106 errors (48.62%) were observed in medicine department.

‘According to the NCC MERP taxonomy, the medication
‘administration error types were analysed. The most common
types of errors observed were omission errors (failure to
ladminister or failure to record the administration, (n=72) and
‘improper dose (over dosage (n=38), followed by wrong time
(n=28), wrong strength (e.g. dose was given in noon instead of
morning dose (n=21), wrong rate ( IV infusion rate was too
‘fast, (n=18), wrong drug (drug other than the prescribed one,
(n=12), and others (Patients refusal to take medication/not
bought the medication, (n=14). The details of types of
Enedication administration errors are given in Table No 1.

Table 1: Types of Medication Administration Errors

The system related factors responsible for medication
administration errors identified as prequent interruptions an

distractions (33%), poor communication among health care
professionals (23%), inadequate training (8%) and‘
inadequate staff (8%) and others (14%). The details of factors

responsible for MAE are presented in Table No 2. |

Human factors responsible for medication administration
errors were studied. Predominant human factors responsible]
for MAE were identified as performance deficit (42.20%),
stress (21.10%) and fatigue and lack of sleep (8.71%) and the‘
list of human contributing factors causing medication
administration errors are presented in Table No 3. Types o

dosage forms highly involved in medication administration
errors were injectable drugs (49.54%) and tablets (33.94%).
The types of dosage forms involved in MAE are presented in
Fig.2. |

S Types of errors Percentage (%)
L. | Omission eror 3502
2 Improper dose/quantity 17.43 SI. No, Contributing factors Percentage (%)
3 Wrong strength 09.63 1 Lack of Lighting 6.0
4, Wrong drug 05.50 2 High Noise level 8.0
5. Wrong dosage form 01.83 3 Frequent interruptions 33.0
6 Wrong route 01.83 & distractions
7 Wrong rate: too fast 08.25 Lack of training 8.0
8 Wrong duration 03.21 5 Lack of staffing 8.0
9. Wrong time 12.84 Lack of Communication 23.0
10. Others 06.42 between HCPs
Note: Others include (Patient refusal to take medication/ Unable to 7 Others* 14.0

purchase/swallow medication etc)

ajority administration errors were belonged to the Category
C (52.75%), Category B (21.10%) and Category D (16.05%)
%llowed by the category E; (07.79) and category F; (02.29).

Details of categories of the medication administration errors

according NCC MERP categorisation are presented in Fig. 1.
\

Fig. 1: NCCMERP Categorization of MAEs
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*Others = Patient refusal to take medication/ Unable to
purchase/swallow medication etc |

\
Table 3: Human Factors responsible for MAEs

S.No | Human factors Percentage (%)

1 Knowledge deficit 05.50

2 Performance deficit 42.20

3 Miscalculation of dosage 05.96
or infusion rate

4 Stress 21.10

5 Fatigue/ lack of sleep 08.71

6 Poor communication among 01.83
health care professionals

7 Others* 14.67

* Others include (Patient refusal to take medication/ Unable to
purchase/swallow medication etc).
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DISCUSSION

Medication use is a complex process that involves co-
ordination among various health care professionals.
Nedication errors may happen at any stage of patient care like
Frescribing, transcribing, dispensing, and administration.'
Studies have corroborated that medication administration
lerrors may contribute to morbidity, mortality and increased

health care expenditures."’

A study has calculated a
medication error cost as USD 5000."” Medication
administration errors may take place at the time of
administration due to prescriber's medication order deviation.
As per National Health Service (NHS) of UK statistics,
medication errors may affect 850,000 people each year and
incurr the health care expenditure up to £2 billion." In USA,

merican Health System calculated the morbidity, mortality
and health care expenditure associated with medication
errors. The statistics reveal that medication errors had caused
‘88,000 deaths and incurred $37 billion as health care
expenditure annually.” In a US based study, it was estimated
that medication administration errors have accounted for 34%
of medication errors.” National Patient Safety Agency
(NPSA) shows that 59.3% of medication errors occur at
administration stage having high potential for morbidity and
ﬁnortality and increased health care costs.’” Adminstration
lerrors are one of the most common types of medication errors

‘affecting approximately 5 percent of all administered doses.*

[[n the health care team, nurse is responsible for medication
administration to the patients and is there fore considered as
the key faulty component for medication administration
errors.” The findings of many international studies showed
L[hat, performance deficit, poor calculation competency, poor
ladherence to protocols, poor knowledge of medications and
complacent behaviour of the nurses are the main reasons for

edication administration errors.” Other system related
causes for administration errors include physicians poor hand
‘writing, similar packing of medications.

|
As medication errors are resulting in damage to p?tierﬁs‘
health and influence the health care budgets, it is wort
studying the types, frequency, impact of medication errors

literature review suggests limited research has been carried

and the factors responsible for administration errors. The

out in India in this area. The present study focuses on
scientific understanding the medication administrations
errors in a tertiary care teaching hospital and to suggesﬁ
initiatives to improve the patient safety.

During the study period, frequency of medicatio

administration errors was calculated as 15.24%. In many
overseas studies, the frequency of medication administration‘
errors range from 14 to 59%. In two observational studies
conducted in an acute settings have found the medication|
administration error frequency rates as 14.9% and 32.4%. Iny
a prospective cohort study, the frequency of medicatio

administration errors was found as 38%. Analysis of

MEDMARX data base suggests the frequency of medication‘
administration errors as 59.5%. The error frequency rate in
the present study closely matches with the findings of the
international studies. The higher the frequency of medication

administration errors occur results in higher chances of

NCC MERP taxonomy was used to analyse the categories of‘

morbidity and mortality in the patients.

the medication administration errors. The medication
administration errors of the present findings were analyzed‘
and classified in to various categories. In our study the most
common types of errors observed were omission errors|
(failure to administer or failure to record the administration,‘
n=72) and improper dose (over dosage, n=38), followed by‘
wrong time (n=28), wrong strength (e.g. dose was given in
noon instead of morning dose. n=21), wrong rate (IV infusion‘
rate was too fast, n=18), wrong drug (drug other than the
prescribed one, n=12), and others (Patients refusal to take|

medication/not bought the medication, n=14). Our‘

In a prospective observational multinational study involvin

observations are in consistent with the findings of previous

.8
studies.

113 ICUs from 27 countries across five continents, including

wrong time of administration (n = 386), missed medication (7

Australia the most common adminstration errors include

= 259), followed by wrong dose (n = 118), wrong drug (n =

61) and wrong route (n = 37)." Similarly in anotheq

observational study of MAEs conducted by Camilla Haw‘
et.al. in old-age psychiatric inpatient wards at St. Andrew's
Hospital, UK identified 148 administration errors thJOIEh‘
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freatment chart review. The most common types of errors
‘detected were belong to omissions errors (133), Improper
dose errors (over doses, 9), wrong time errors (5) and
administration of a discontinued medication (1). The MAEs
ldetected were reported using hospital's medication error
reporting system.’

‘In the present study NCC MERP taxonomy was used to assess
the severity of the medication administration errors on patient
utcomes. As per the taxonomy, Category A to D is
‘considered asmild, E and F is moderate and G to I is severe in

ature. The medication administration errors were analyzed
and classified in to various categories. Most of the errors were
%elonged to the Category C (52.75%), Category B (21.10%)
and Category D (16.05%) followed by the category E; (07.79)
land category F; (02.29). In a descriptive and retrospective
‘study conducted over a period of 5 years to assess the
administration errors made by nursing students, categorized
the medication administration errors using NCC MERP
kaxonomy. Most of the administration errors belonged to the
Category C (70.57%) and Category D (23.29%)."

ﬁ:requent interruptions and distractions (32.56%), lack of
communication between the health care professionals (HCPs)
I23.39%), other factors (13.76%), lack of staffing and noise
‘1evel (08.25%) and lack of training (7.79%) are identified as
the system related factors responsible for medication
administration errors in our study.

n observational multinational study identified heavy
workload, stress and fatigue are the contributing factors
‘causing 32% (n = 272) of the administration errors followed
by lack of knowledge (n =81, 9%), violation in protocols (1 =
76,9%) and problems with handover processes (n =53, 65)."

Zane Robinson et al, in their study identified performance
deficit (51.01%) and knowledge deficit (26.52%) as the
common contributing factors responsible for medication
administration errors. The common human factors
responsible for medication administration errors were also
studied. They were identified as performance deficit
‘(42.20%), stress (high work load etc) (21.10%), others
((14.67%), and fatigue (08.71%) are the commonest human

. . . .. . 12
factors responsible for medication administration errors.

[In our study, the dosage forms which are involved in most
MAEs include injectable drugs (49.54%) and tablets
(33.94%). In a study conducted by Fanak Fahimi et al. in ICU
and medical wards of a large hospital in Tehran observed that
he majority of administration errors occurred during bolus

administration (43.4%), followed by wrong infusion rate
(23%).” The increased frequency of the medication1
administration errors is may be due to various contributin,

factors. The findings of our study were also similar to that ogfl
the findings of Tehran study. |

Adequate training and motivation to nurses, computerized
physician order entry system (CPOE) and medication
administration record system will help in preventing the
medication administration errors by nurse. Introduction of

The findings of the present study concludes that, omission of]

Medication Error reporting system in the hospital will help in
preventing the medication errors.

CONCLUSION

the dose, improper dose, wrong time, and wrong strength1
were identified as common medication administration errors.
Majority errors belong to NCCMERP category C and‘
interruption and distractions during the work, performances‘
deficit, and stress are the common risk factors contributing for
medication administration errors. ‘
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The objective of this study was to describe and examine the self medication pattern in the state of Punjab. A sample of 300 nuclear families from
5 different districts of Punjab were randomly selected for the study. The study showed that the prevalence of self medication was high in the
educated group rather that uneducated group. Self medication was mostly employed for pain, cough, fever, and cold. After analgesic there was
priority for food supplements, as 73% of population used to go for self medication of food supplements. Chemists/ Pharmacists were the major
source of information for self medication, followed by friends and advertisement. From the study it was concluded that majority of the persons go
for self medication without proper knowledge of dose, Adverse drug reactions, Drug interactions. Hence, the issue needs to be addressed by the

responsible authorities of State Pharmacy Council/Ministry of Health.

Keywords: Self medication, Punjab.

INTRODUCTION

Self-medication can be defined as obtaining and consuming
drugs without the advice of physician either for diagnosis,
prescription or surveillance of treatment.' This includes
acquiring medicines without a prescription, resubmitting old
prescriptions to purchase medicines, sharing medicines with
relatives or members of one's social circle or using leftover
medicines stored at home.” There is a lot of public and
professional concern about the irrational use of drugs. In
developing countries like India, easy availability of wide
range of drugs coupled with inadequate health services result
in increased proportions of drugs used as self-medication
compared to prescribed drugs.’” Although, OTC (over the
counter) drugs are meant for self-medication and are of
proved efficacy and safety, their improper use due to lack of
knowledge of their side effects and interactions could have
serious implications, especially in extremes of ages (children
and old age) and special physiological conditions like
pregnancy and lactation."’ There is always risk of interaction
between active ingredients of OTC drugs and that of
prescription medicines, as well as increased risk of worsening
of existing disease pathology.
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Rational use of drugs has drawn public health attention
globally with the aim of maintaining quality health care at
lower cost.’ As dispensing medication in an appropriate way
is a cornerstone of rational use, the dispenser should be
regularly updated with information, tools and skills.’
Internationally, self-medication has been reported as being on
the rise.”" Various studies have shown that the use of self-
medication is twice as common as that of prescribed
medication, and that self-medication is often used together

with prescribed medication. "
METHOD

Five different districts of Punjab were selected for the study.
These include (Moga, Ludhiana, Jalandhar, Firozepur,
Barnala). From these districts 50 nuclear families were
selected randomly by stratified sampling. A self administered
questionnaire was distributed among the families and also
that interview was conducted in local language. Participants'
were informed regarding the purpose of the study. The study
questionnaire was adapted from similar study conducted
previously.” In case the families were not well educated,
questionnaires were filled by qualified assistants. The
questionnaires include the questions pertaining to
identification of data (name of the head of the family, no. of
children, no. of adults, address, qualification, employment,
income), practice of self medication by the family, commonly

used medicines as self medication, knowledge of the family
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regarding the dose of a drug, source of information regarding
‘the drug, Knowledge regarding allopathic, homeopathic, and
‘ayurvedic system of medicines.

RESULT

IA trend towards self medication was observed, which was
high in educated population as compared to uneducated
Popula’[ion. Conditions which were treated by the self

edication include fever, cough, cold, headache, nutritional
loss etc. Ongoing trend was observed towards use of
‘Ayurvedic and Homeopathic system of medicines. From the
‘study it was observed that the most frequently class of drug
lused for self medication is NSAIDs. As shown in Table 1,
about 78% of the study population uses this class of drug for

Table 1 : Drug utilization pattern ( Self medication)

Category Percent | Drug Percent
n=300, N=%
Analgesic and |78 PCM 59
antipyretics Ibuprofen 11
Diclofenac 5
Others 3
Food Becasule 56
Supplements & |73 Calcium 10
Tonics Multivitamin |07
Drug for cold |39 D’Cold 27
and cough Benedrayl 7
chericof 5
Antimicrobials/ |11 Norfloxacin |3
Amoxicillin |5
Others 3
Ayurvedic 62
drugs
Homeopathic 45
drugs

treatment of fever, body ache, head ache etc. Most preferred

rugs under this category include Paracetamol, Ibuprofen and
Diclofenac. About 73 % prefer to overcome nutritional loss by
themselves by taking Becousules, Calcium and Multivitamin.
399% treats cold and cough by themselves and only 11% of the
study population prefers antimicrobials. Regarding the
ayurvedic system of medicine surprising results were

btained as 62% of the population tends to prefer kitchen
medicines for the chronic illnesses like joint pain, asthma,
Bbesity, baldness etc. and 45 % prefer homeopathic
medication keeping in view that they are free from side
effects.

The trend of self medication was high in adults as compared to
children and old aged persons who mostly tend to prefer
yurvedic medication, if asked for the self medication. Table

T 7 " Shevia S “A"Study of self medicafion paftern in Punjab

aged persons go for self medication. When asked about the
source of information 75% agreed that they take medicatioq
in consultation with chemists rather than going for forma
prescription from doctors, reason being lack of time and
money. 30% take medicines on the advice of relatives and‘
friends. The trend of self medication has been increased as
result of the advertisement; about 16% agreed that they prefer
medicines on the basis of advertisement. All the above data
was found to be good enough to support the previous studies‘
that the trend towards self medication is increasing day by day‘
but coming to the part of knowledge regarding safety and
efficacy results observed were disappointing as only 32% had‘
the knowledge regarding the dose of the drug (Table 2) 23%‘
knows the side effect of the drug taken by them as self
medication and only few reported adverse drug reaction like

sedation, rashes etc. |

Table 2: Pattern of self medication

Parameters Percent
Life Cycle
Adults 50
Children 15
Old aged 10
Source of information
Chemist 75
Friends 30
Advertisement 16
General awareness
Dose 32
Side effects 23
Reasons of self medication
Doctors advise not needed for
common illness 58
Lack of time to visit doctor 26
Unaffordable doctors fee 35

On asking for the reasons of the self medication most of the
population (58%) agreed that there is no need of doctors visits
in case of minor illness like cold, cough, fever, itching etc)
26% respondents said that they prefer self medication because;
of lack of time to visit doctors and 35% said that they are noﬁ

\
DISCUSSION ‘

capable of paying fees to doctors.

In the present study, trend of self medication was found highj
in educated compared to uneducated population. Similar‘
results were obtained in the study carried by Deshpande and

\
|
S —
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“Shevia S “A Study of Self medicafion paftern in Punjab  —

|

E:opile pglctgediselfimeacaa)n.ﬁoaer ‘studies also have

Fhown the prevalence of self medication as 37% in urban
reas and 17% in rural areas in India, * where as 12.7% to 95%

15

in other developing countries.” " ' Antipyretics and
Lclnalgesics were the most commonly used class of drugs for
self medication. A study carried by Rajput et al also showed
similar results. In their study about 85.38% preferred
antipyretics and analgesics."” Other studies also support the

esults.™"”

Followed by them are food supplements, drugs
used for treatment of cold and cough and the antimicrobials.
‘About 39 % of the population tends to prefer cough and cold
kemedies by themselves. Antimicrobials are also preferred
class of self medication. The information regarding dose of
the drug was quite rare. There was little or no information
fegarding the side effects and drug interactions which was in

. . . 12, 20
accordance with the previous studies.

All the information
as gathered using self administered questionnaires

Eupported by interview in local language.

Ll"rend was observed towards homeopathic and ayurvedic
system of medicines for chronic illness likes joint pains,
bronchial asthma, obesity, baldness. Moreover herbs and
pomeopathic drugs were considered safe and free from
dverse effects, but the risk of possible drug interactions is
always with their use. However no serious side effects were
}eported with drugs used as self medication. However few
episodes of epigastric discomfort, sedation and rashes were
pbserved with the use of NSAIDS, cough and cold remedies.

Previous studies” showed chemists as prime source of drug
information, similar trend was observed in the current study
plso. Drug advertisement was also an important source of
information. Although patients use of advertised medicines
could have important health benefits if used appropriately in
khe carly stages of disease.

Ll"here are various factors that play important role in
knﬂuencing this type of self-medication pattern among the
population. These factors include patient satisfaction with the
health care providers, cost of the drugs, education level,
Focioeconomic factors, age and gender. Our study indicated
the variation in pattern of self medication among educated
and uneducated population and this variation could probably
be because educated group has more ability to self
imedication. Education appeared to be more important
variable as higher the consumer education, more the compiled
with reading the patient's information sheet, following the
label instructions and reading the expiry date, but
socioeconomic variation was difficult to assess because of

\
krgwleidga)f true income o?the?amiy for matipTe sc;rce;)ﬁ
income. Moreover, failure on part of gender and age was du
to non-availability of all the members at the time of interview,
which could be considered as lacuna of our study. Howeve
respondents were very cooperative and answered all in
questions properly. |

Although, self medication, using non-prescription drugs)
could be beneficial to patients, healthcare professionals, thg
pharmaceutical industry and government, provided thesq
drugs are used rationally. This asks for the quite important
role to be played by the pharmacists regarding education o#’
the persons for rational use of the drug as the practice of self
medication often has many severe adverse effects and can
lead to many problems. ‘

Hence, provisions should be made for proper education
regarding rational use of the drug by the consumers. Apart
from community education, safety and efficacy of OTC drug

must be assured, so that these products could be safe even in
the event of improper use. For registration as an OTC drug,‘
specific efficacy trials may be conducted in real self
medication situation. Due to the difficulty in accessing health
care services, self medication is often the simplest option for‘
the patients. Since traditional practitioners are easily
accessible, people also turn to them for their health care‘
needs. However, tradional practitioners need to be educated
about when to refer a patient for more specialized care. |

CONCLUSION |
|

The prevalence of self medication practices is alarming in the
state. Fever, cough and cold were the most common reasons
for non doctor prescription. NSAIDs were the drugs most
commonly used for self medication and tonics and fooq
supplements were frequently taken without prescription. Wi

recommend that holistic approach should be taken to prevent
this problem, which include proper awareness and educatiod
regarding the self medication and strictness regarding
pharmaceutical advertising. More-over especially in case of
Punjab state ban should be applied in free sale of medicines iq
buses and other traveling modes. Dispensing modes in the
state needs to be improved through proper educationJ
regulatory and managerial strategies. |

|
1. Monastruc JL, Bagheri h, Geraud T, Lapeyre MM.‘
Pharmacovigiliance of self-Medication. Therapie
1997:52:105-10. |
2. FilhoL, Antonio I, Costa Lima MF, Uchoa E, Iﬁlm@i‘
\

REFERENCES

. 1IﬂdiaanurnaLQfPhjmnac;LPractipglALoJumeAIlssueuApr;JunPZOHi e Jﬁi .



project: a qualitative approach to self-medication. Cad
Saude Publica2004:20:1661-69.

Shankar PR, Partha P, Shenoy N. self-medication and
non-doctor prescription Practices in Pokhara valley,
Western Nepal; a questionnaire based study BMC
Fampract2002:3:17.

Murray MD, Callahan CM. Improving medication use for
older Adults: An integrated research agenda. Ann Intern
Med2003:139:2425-9.

Choonara I, Gill A. Drug toxicity and surveillance in
children. BrJ C Pharmacol 1996:42:407-10.

Bazaldua O, Ables AZ, Dickerson LM, Hansen L, Harris
I, Hoehns
pharmacotherapy curricula in family medicine residency

J et al. Suggested guidelines for

training: recommendations from the society of teachers
of family medicine group on pharmacotherapy. Family
medicine2005:37:99-104.

Vacca C, Figueras A, Capella D. Assessment of risks
related to medicine dispensing by nonprofessionals in
Colombia: clinical case simulation. Annals of
pharmacotherapy 2005:39:527 32.

World Health organization: The role of pharmacist in self-
care and self-medication. Report of the 4" WHO
Consultative Group on the Role of the Pharmacist. The
Hague, 1998[Online]. [cited 2010 Jan 21];Available
from:URL:http://www.who.int/medicines/library/dap/w
ho-da p-98-13/who-dap-98-13.pdf

Blenkinsopp A, Bradley C. Over the counter drugs:
patients. Society and the increase in self-medication.
BMJ1996:312:629-32.

. Bradley C, Blenkinsopp A. Over the counter drugs: The

future forself-medication. BMJ 1996: 312: 835-37.

. Kohn R, White K. Health Care- an International Study

London. OUP,1976.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Sharma R, Verma U, Sharma CL, Kapoor B. Self
medication amonf urban population of jammu cityT
Indian J Pharmacol 2005:37: 37-45. |

Deshpande SG, Tiwari R. Self medication-a growing
concern. IndianJ Med Sci 1997: 51: 93-96. |

Dineshkumar B, Raghuram TC, Radhaiah Gj
Krishnaswamy K. Profile of drug use in urban and rura*
India. Pharmacoeconomics. 1995: 7: 332-346. |

Kasilo OJ, Nhachi CF, Mutangadura EF. Epidemiology 01?
household medications in urban gweru and Harare. Cenf

AfrJMed 1991:37:167-71 |

Figueiras A, Caamano F, Gestal OJJ. Sociodemographiq
factors related to self medication in Spain. Eur J

\
Epidemiol 2000: 16: 19-26. |
Rajput MS, Mathur V, Yamini S, Nair VW

Pharmacoepidemiological study of self medication in

Indore city. Indian J Pharm Pract 2010 3:25-31. |

\
Wilbur K, Salam SE, Mohammadi E. Patient perception:

of pharmacist roles in guiding self-medication of over-
the-counter therapy in Qatar. Patient Preference an
Adherence 2010: 4: 87-93. |

Verma RK, Mohan L, Pandey M. Evaluation of sel%
medication among professional students in North Indial
proper statutory drug control must be implementedJ
AsianJ Pharma Clin Res. 2010 : 3: 60-64. |

Hughes L, Whittlesea C, Luscombe D. Patients
knowledge and perception on the side effects of OTC
medication. Clin Pharmacol Ther 2002: 27: 243. |

Lefterova A, Getov 1. Study on consumer's preference§
and habits for over the counter analgesics use. Cent Eur J
Public Health 2004: 12: 43-45. ‘



Association of Pharmaceutical Teachers of India

Indian Journal of Pilurmucy Practice

. |
Assessment of college students awareness about tuberculosis in Moradabad

‘Khan NA™, Abid M', Singh V K', Vaishali', Chattopadhyay P', Ghosh AK', Kamal K’

\‘Department of Pharmacology and Clinical Research, School of Pharmaceutical sciences, IFTM University, Moradabad-244001, U.P, India.

fDepartment of Pharmacy, M.J.P. Rohilkhand University, Bareilly, U.P, India
\
|

|
|
|
\
|
Submitted: 14/1/2011 Accepted: 19/4/2011 |
Lack of knowledge and awareness about Tuberculosis (TB) as well as Direct observed therapy short course (DOTS) are a persistent and major
community problem due to which suffering and mortality rate increases tremendously. So it is responsibility of pharmacists to develop a
common awareness for prevention, care and treatment of TB in the community. This survey is strictly based on assessing the awareness abou
TB among undergraduate (UG) and postgraduate (PG) students of nonmedical streamin Institute of Foreign Trade & Management, Moradabad
(U.P.) India. In the present study, 59.41% were male and 52.78% were female. 60.81% P.G. students and 54.31 % UG students were answered
among them. It represents that male student's awareness were higher than the female students. The survey results also revealed that both UG
‘PG students of .F.T.M. possessed very poor knowledge about type of TB, multi drug resistance (MDR) & Mantaux test, and the knowledge of‘
UG students was very poor as compared to PG students. Pharmacists should realise their role in health education programs in the community to

improve the public awareness about health burden diseases like tuberculosis.

Keywords: Directly observed therapy short course, multi drug resistance, mass miniature radiography, National Tuberculosis Control

Programme,

\
\
|
‘INTRODUCTION

[Tuberculosis (TB) remains a major public health problem in
‘India. World Tuberculosis Day is observed on 24 March of
every year and is designed to build the public awareness about
TB as an epidemic. In India two TB patients are loosing their
life in every three minutes; nearly 3 lakh School children give
ﬁlp study because of TB per year. Tuberculosis is a barrier to
lsocio economic development. The greatest burden of
‘tuberculosis incidence and mortality in India is in adults aged
‘1 5-16 years & higher prevalence seen in persons aged 60
years and above while lowest in childhood. While may be due
to decrease immunity in old age people.' Despite the failure to
Lreach many of the goals of the first and second national health
policies, several health indicators have shown consistent
improvement since the 1980s. Between 1980 and 2006, infant
Fnortality fell from 113 to 59 deaths per thousand live births,
total fertility from five to three births per adult female and

maternal mortality from seven to three deaths per 1000 live
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births” This system is coordinated by a specialized huma
resources development (HRD) unit within the Central TB

concept of HRD was not well understood at the state and

Division. However, a programme review noted that the

district level, and there were insufficient staff dedicated tol
manage the development process at the central and state
level’. The 2009 budget allocates US$ 34 million for humar11
resources to ensure adequate numbers of TB dedicated staff

medical officers, laboratory technicians, etc. The health care,‘

and to fill gaps in essential general health services posts, e.g.

as in today's Indian society is centralized in the hands off
physician but in a sense of pharmacy practice, pharmacist
serve the role of community care taker, diagnosing disease‘

remedies’ and DOTS implementation is responsible for rapid‘
\

A pharmacist can play a vital role in development of action

ability to gather information, review of data, patienﬂ

and then managing them by compounding individual

reduction of tuberculosis prevalence.’

plans to increase adherence on medication. They have the

counseling and involve in the disease management. |

MATERIAL AND METHODS |
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[[FTM Campus, Moradabad (U.P.) India. Three hundred sixty
‘students (both male and female) in the age group of 16-24
years responded to the questionnaire. A well design fifteen
item questionnaire was developed (Annexure 1). For each
‘question two choices were given (Yes or No). The
respondents were advised to give answers on the basis of their
previous awareness and knowledge about TB. The survey was
Performed on B.Tech, MBA and BBA students.

RESULTS

From the Survey of 360 students of under graduate & Post
lgraduate in which number of PG students were 142 (both
male and female) and the number of under graduate students
were 218 (both male & female). From the result of survey on
the basis of education level (both UG & PG), (54.31 %) U.G
students & (60.81%) P.G. students were responded correctly.
‘Students without having awareness of TB were (59.41%)
male & female (52.78) (TableI).

‘A student based survey about the TB revealed that the PG
students exhibited more knowledge about TB than UG
students. The most striking features that emerges from this
survey was the extent of awareness about TB among the post
graduate on the basic issues like transmission, treatment &
drug therapy was found to be 59.15% where as in UG students
it was found to be 56%. Therefore, we can assume that PG
students awareness was significantly higher than the UG

\
Table 1: Distribution of students on based of sex and
education level.

SI. No. Sex/ No of Correct | Incorrect
Education | students | response | response
level (%) (%)
1 Male 162 59.41 40.59
2 Female 198 52.78 47.22
3 P.G. 142 60.81 39.29
4 U.G. 218 54.31 45.69
Fig. 1: The percentage of P.G students (Male & Female)
awareness about T.B
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students. Percentage result from the survey about symptoms
of T.B. methods for detection of TB showed that knowledge
of UG students were 31.65% & 46.47% in PG students. This‘
reveals that UG students were not having sufﬁcientJ
information about the symptoms & diagnosis. In over all
study we found that the knowledge regarding TB is higher in
male than female. The survey results also reveal that both PG\
& UG students of L.LF.T.M possessed very poor knowledge
about Type of T.B, multi drug resistance (MDR) & Mantaux‘
test. From the survey results the percentage of correct
response of UG students about detection method like X-ray,
which was found to be 27.50% while knowledge about MDRy
was found to be 11%, knowledge about change in urine colour‘
was found to be 24.77% which reveal that knowledge of the
UG students were significantly poor as compared to P

students (Fig 1,2 and 3). |

DISCUSSION |
\

In the present study, assessment of student's awareness about
TB in LET.M, Moradabad (U.P.) India showed that the‘
knowledge of students is not satisfactory. The goal of national
health policy 2002 was to increase the awareness of TB in|
both educated & uneducated people. In 1959 the Governmenq
of India, with the help of WHO, established the National TB
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programme (NTP), with the aim of establishing prompt
awareness, diagnosis and ambulatory treatment which were
integrated into general health services.’ In contrast in a study
among tribes of Andhra. Pradesh, only 44% had heard of
‘tuberculosisf Over half of total students knew about BCG
vaccinaition as a preventive tool against tuberculosis, only
labout forty percent cases knew that tuberculosis is now a fully
‘curable disease knoledge about BCG vaccination was

eresent in only 14% rural population in a study from

Tamilandu.’

In the present study, the level of awareness among the
students was very poor. Therefore, pharmacy students can
lcontribute to achieve satisfactory response and prevention in
the following aspects: Mobilise students for BCG vaccination
‘& increase the awareness about BCG revaccination; create
awareness among the students for the knowledge of treatment
and prevention; effectively communicate & give knowledge
‘about colour change in urine due to use of TB drugs
(Isoniazid, Rifampicin) during treatment; TB affected women
lcan breast feed her baby; sanitation procedure to be followed
‘during infection; disinfection procedure to be followed for
disinfecting house & articles; advising the students & to
provide sufficient information at college level about free
medical treatment, detection test, DOTS centers and mode of
transmission. Our study showed that the PG students
exhibited more aware about TB when compared with the UG
students. A high level of ignorance, wrong knowledge, wrong
attitudes and wrong practices was demonstrated among
senior secondary students in a study by Tanimowa from

Zambia’

‘Many studies have revealed that a lot of awareness and
ﬂ(nowledge is still required among the students of schools and
lcolleges. Inspite of the advertisement of DOTS centers
‘through media pamphlet, banners on public places, the
awareness of students were not satisfactory. Therefore, the
central and state Government and principals of school &
‘colleges must uplift some new steps in increasing the
lawareness of DOTS, methods of treatment, transmission and
detection of TB. Pharmacist are often considered as first point
‘of content in Health Care System and also a UG and PG
students of pharmacy can contribute to enhance the awareness
in other department of students.

\
‘CONCLUSION

In conclusion, our study findings indicate that post
graduate (P.G) student's awareness was significantly
igher than under graduate (U.G) students. PG students

awareness regarding cause, symptom, transmission,|

treatment of TB was higher compared to the UG\

other students of college to uproot the cause of lack of

students. Thus for the upliftment of student's knowledge
about TB pharmacy students should join hands with the

awareness about TB by organizing various programmes,
debates and
primary health centers which ultimately will increase the‘

seminar in collaboration with hospitals and|

awareness of TB among all students of professional colleges.

the awareness of tuberculosis and ultimately TB freel

If these measures are implemented firmly, it can increase

community can be created in India. |
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Evaluation of drug information services in a tertiary care hospital in

kanchipuram district and community pharmacies in neighbouring areas
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Prug information service refers to activities carried out by pharmacists in providing any drug related information to healthcare professionals to
‘provide better patient care. The study was aimed to evaluate the drug information services provided by a drug information centre in a teaching‘
hospital in Kanchipuram district and community pharmacies in neighbouring areas. A total of 158 queries were received which were‘
retrospectively evaluated for a period of six months, from August 2010 to January 2011. Majority of the enquirers were the interns (44.3%) and
physicians (25.9%), from the general medicine department (56.3%). Most of the questions were asked by direct access (86.7%). Answers to‘
bueries were most often needed immediately (48.1%) and in most cases was answered verbally (56.3%). Most frequently asked questions were
labout adverse drug reactions (30.3%) followed by dosage and indication (27.8%) and the purpose of the queries were for better patient carel
(44.9%) and to update knowledge (40.03%). The quality of drug information services provided was assessed both from the receivers' as well as
‘from the providers' perspective using feedback questionnaires and guidelines from the DSE/WHO seminar respectively. Assessment of the‘
feedback questionnaire indicated that majority of the enquirers (98.2%) found the quality of the service provided by the centre to be satisfactory.‘
Evaluation of queries answered by the centre from the providers' perspective revealed that they were within the acceptable limits of quality. In
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Eonclusion, the services provided by the centre cater to the need of healthcare professionals towards better patient care.

‘Keywords: Drug information service, Drug information Centre, Pharmacist, Healthcare professionals.

‘INTRODUCTION

Drug information service is the service rendered by
harmacists to provide accurate, unbiased, factual
information on any aspect of drug use received from
ealthcare professionals.' The provision of drug information
is one of the professional responsibilities of clinical
lpharmacists in healthcare system. As per the definition of
Society of Hospital Pharmacists of Australia (SHPA), drug
information is the provision of written and/or verbal
information or advice about drugs and drug therapy in
esponse to a request from other healthcare providers,
lorganisations, committees, patients or members of the public.
This may relate to specific patient or consist of general
‘information promoting the safe and effective use of
[medications.z

‘In 1962, at the University of Kentucky Medical Centre, the
first drug information centre was started which was intended
to be utilized as a source of accurate, unbiased, selected,

| Address for Correspondence:

M.G. Rajanandh, Department of Pharmacy Practice, SRM College of Pharmacy,
Kattankulathur — 603 203, Kanchipuram district, Tamil Nadu.

‘ E-mail: mgr_pharm @yahoo.co.in

|
\
\
comprehensive drug information to cater to the needs of the‘
healthcare team.’ In India, Rosemary Sharp, a missionary
from UK, started the first drug information centre at Christian‘
Medical College, Vellore in the early 1970s. This centre
provides information on drugs to doctors, pharmacists, nurses

and other personnel of various departments.* \

Till the recent past, the drugs available were few in number
and hence, the need for drug information was minimal. Bug
now, the present situation has changed with new modes of‘
treatment, tremendous information explosion and great

Therefore, it is very important to procure accurate unbiased

number of drug products being available each year.

information. In India, irrational use of drugs is common and
this has led to antibiotic resistance, adverse drug reactions,
drug interactions and other drug related problems. Amon

the many factors that make clinicians unable to update their

availability of more than 60,000 formulations and lack of time

knowledge about drugs, lack of unbiased drug information,

are few notable reasons which ultimately lead to in anl
increasing demand for independent, specific and unbiased
drug information for better patient care.’” To maintai
consistency in the service provided and for better functionin
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Huaﬁy of the services pz)via:dgy the centre at constant
‘intervals"’. Improper functioning of the drug information

centre may contribute to poor patient outcomes in terms of

health and economics due to provision of biased and limited

drug information’. The present study was aimed at evaluating

‘drug information services in a tertiary care hospital in

Kanchipuram district and community pharmacies in

neighbouring areas for a period of six months.
MATERIALS AND METHOD

‘The study was conducted in SRM Medical College Hospital
land Research Centre, which is a 750 bedded tertiary care
hospital in Kanchipuram district, Tamil Nadu and community
pharmacies in neighbouring areas. The study was approved
‘by institutional ethical committee. The drug information
centre is a part of the department of pharmacy practice in
SRM College of Pharmacy, which was established in 2009 in
Lche hospital. The centre is efficiently equipped with trained
pharmacists and a library stocked with textbooks, national
land international journals and other resources. It is also
facilitated with computer and internet access along with

members and postgraduate students of the pharmacy practice

electronic databases. The centre is managed by the faculty

department. A query box is placed outside the centre and other
‘speciality departments of the hospital which can be availed at

lall times.

The drug information centre caters to the need of doctors,
pharmacists, nurses and other healthcare professionals
working in various departments of the hospital. The study also
‘takes up voluntary requests from sources other than the

ospital and community pharmacies. The services of the drug
information centre can be accessed by direct access,
Relephone, email and during ward rounds. Evaluation of drug
linformation queries received is undertaken and answers are
fformulated and provided according to the modified
systematic approach. The drug information request and
‘documentation forms prepared by the department are utilized
to document the drug information requests and answers,
which are then filed and maintained by the department. The
‘ﬁrst step in the evaluation of drug information services
involved assessment of drug information request and
ldocumentation forms retrospectively for a period of six
‘months, from August 2010 to January 2011, for various

arameters such as status of the enquirer, speciality of
practice, mode of receipt of query, category of question,
‘purpose of enquiry, timeframe to reply and references used.

~ were also received through telephone (10.7%) and during

|
The second sgp involved assessment of Theiquamtyioﬁ
services provided from the receivers' perspective on the basis‘
of the feedback questionnaire circulated, which comprised of
questions pertaining to awareness, utilization, ease of contact‘
and quality of service provided by the centre. Suggestions‘
from the requestors on the drug information centre were alsol
solicited. The filled questionnaires were collected on the same

day from individual respondents. |

The third step involved assessment of quality and
effectiveness of drug information services from the providers"

categorised into judgemental and nonjudgemental types. The

perspective using guidelines developed in the DSE/WHO
seminar.’ According to these guidelines, the queries were

former type of queries require judgement, integration of newl
data with pre-existing knowledge and experience and
extensive searching of secondary and tertiary references and

primary literature review. These types of queries are often
patient specific. Nonjudgemental responses characterize a‘
lower degree of complexity and do not require judgement.‘
The aspects which were considered for evaluation included
effectiveness in obtaining the demographic data of the
enquirer and collecting background information, level of‘

understanding of the question, using search strategy,

provider. From the total queries handled during the stud}A

evaluation of literature and the response given by the

period, a total of 30 queries of 15 each of the judgemental and|
nonjudgemental type were selected. Queries after evaluation
were scored from 1-5, 5 indicating that the information give

was excellent, 4 as very good, 3 as good, 2 as adequate and 1

minimum acceptable level of rating was considered to be 3. ‘

The drug information centre received a total of 158 drug

indicating that the consultation was unacceptable for use. The
RESULTS

information queries during the study period. More number o

queries was from the general medicine department (56.3%).‘
Queries were also obtained from various other departments
such as gynaecology (7.5%), paediatrics (5.06%),
ophthalmology (0.6%), nephrology (1.2%), dermatology‘
(2.5%), cardiology (1.8%), respiratory medicine (5.06%),
pharmacists (12.02%) and others (7.5%) as shown in Figure‘
1. Majority of the questions were asked by the interns (44.3%)‘
and physicians (25.9%). Pharmacists (12.02%), postgraduatef
students (8.2%), nurses (5.6%), residents (0.6%) and others
(3%) also availed this service as indicated in Figure 2. Most of‘

the queries were received by direct access (86.7%). Queries
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ward rounds (2.5%). Answers to the queries were most often
lheeded immediately (48.1%) and in most cases was answered
verbally (56.3%). In other cases, answers were required either
on the same day (8.8%), next day (27.8%) or within the week
(15.2%). In such cases, the answers were provided in a printed
format (43.6%). Reply was also provided via email on the
ﬁ'equest of the enquirer. Categories of questions most
frequently asked were about adverse drug reactions (30.3%)
and dosage and indication (27.8%). Queries were also asked
about drug therapy, interactions, generic name,
administration, availability, pharmacodynamics, pharmaco-

inetics, drug profile and others as shown in Figure 3.

Table 1: Categorization of the drug information queries

Categorization Number Percentage
of Queries of Queries of Queries (%)
Speciality

General Medicine 89 56.3
Gynaecology 12 7.5
Paediatrics 08 5.06
Pharmacist 19 12.02
Others 30 18.9
Status of the enquirer

Physician 41 25.9
Pharmacist 19 12.02
Intern 70 443
Others 28 17.7
Mode of request

Direct access 13 86.7
During ward rounds 04 2.5
Telephone 17 10.7
Purpose of query

Better patient care 71 44.9
To update knowledge 68 43.03
Educational purpose 19 12.02
Time frame to reply

Immediately 76 48.1
Same day 14 8.8
Next day 44 27.8
When time permits 24 15.1
Mode of reply

Verbal 89 56.3
Printed 69 43.6
Type of query

Adverse drug reaction 48 30.3
Drug interaction 06 3.7
Dosage 22 13.9
Drug therapy 15 9.4
Indication 22 13.9
Others 45 28.4
References

Textbooks 60 37.9
Websites 58 36.7
Electronic database 25 15.8
Medline 10 6.3
Others 05 3.2

Questions were mostly asked for the purpose of providingl
better patient care (44.9%) and to update knowledgé
(43.03%). Questions for educational purpose (12.02%) were‘

asked to a lesser extent. Textbooks (37.9%), websites (36.7%)



“Rajanandh M G-Evaluafion of Drug Information Services in a Tertiary Caré Hospital in' Kanchipuram Disfrict and Community Pharmacies in Neighbouring Aréas

|
\aindglecgong databases 65.§4);vere7thei most c;mm;nly
used resources for answering queries. Medline (6.3%) and
other resources (3.2%) were used to answer queries to a lesser
extent as shown in Table 1. A total of 141 questionnaires
‘(Annexurel) were distributed to the enquirers of various
ldepartments of the hospital for their feedback, out of which,
‘all 141 (100%) responded. For a question on the awareness
about the drug information centre, 78% of them responded
positively and 70% utilized the services of the centre at least
lfew times. Among the respondents who utilized the services
98.2% received the appropriate answer within the stipulated
time. Some of the suggestions put forward by the enquirers to
improve the performance of the drug information centre were
24 hour drug information service and need for awareness
rogram in hospital. Out of the total number of queries, 15
judgemental and 15 nonjudgemental queries were randomly
selected for evaluation using quality assurance form.
‘Evaluation of nonjudgemental queries revealed that 9 (60%)
of the queries were rated as 5 which was the highest rating, 5
(33%) of the queries were rated as 4 and 1 (6%) query was
rated as 3. Rating of judgemental queries showed that 8 (53%)
lqueries were rated as 5, 5 (33%) queries were rated as 4 and 2
(13%) queries were rated as 3. The results showed better
ating for nonjudgemental than judgemental queries. All the
responses were rated above 3, thereby satisfying the
inimum acceptable level of quality (Table 2).

DISCUSSION

mong the 158 queries received by the drug information
centre during the study period, a great percentage of the
‘queries were from the general medicine department. This
could be due to the utilization of vast number of drugs in the
department that necessitates the need for specific unbiased
‘and timely information. The service was utilised by interns
and physicians to a greater extent compared to pharmacists,

ostgraduates, nurses and other healthcare professionals.
Maj ority of the queries were asked for better patient care and
hence required an immediate answer, leading to a great

|
number ofqu;rie;beglg “answered Vabaiy, ‘which vﬁs‘
similar to the results of a study reported by Beena G et al’ |
Most of the queries were received by direct access, whic
could be accounted by the easy accessibility of the centre and
its service. Results of a study by Venkatraghavan S et ai
showed that the drug information queries most commonly!
asked were related to adverse drug reactions and
dosage/administration and drug therapy'’. The present study‘
also indicated similar results. For providing answers to the‘
queries received, most commonly used resources were
tertiary resources such as textbooks and websites followed byJ
electronic databases. This might be because of ease of
retrieval of information from textbooks and ease of use off
computers and internet and availability of recent and relevanq
information from them. In the survey conducted among the‘
healthcare professionals, a great percent of the respondents
were aware of the drug information service and about seventyJ
percent of them used it several times. Almost all of the
enquirers received the appropriate answer within an|
acceptable time. A few suggestions put forward to improve‘
the performance of the centre were provision of a 24 hour‘
service and increasing the interaction of clinical pharmacists
and other healthcare professions. Among the 15‘
nonjudgemental queries randomly selected, nine of them
received arating of 5, five of them a rating of 4 and 1 was rated|
3. These types of queries required the highest level of‘
\

rated 4 and above indicated that the consultation was very

comprehensiveness, timeliness or other essential problems

sophistication and clinical judgement. Queries which were
good and trivial problems with documentation,

existed. Responses rated less than 3 represented significant
deficiencies with regard to documentation,‘

Among the 15 judgemental queries randomly selected, eight

responses were rated above 3, thereby satisfying the

comprehensiveness, timeliness or other important aspects.

were rated 5, five rated as 4 and two were rated as 3. All the

minimum acceptable level of quality. Judgemental responses|

Table 2: Qualitative assessment and evaluation of randomly selected drug

‘ information queries from the providers perspective |

| Rating Judgemental Nonjudgemental |
(n=15) (n=15)
| Number | Percentage| Number | Percentage |
\ Excellent (5) 8 53% 9 60% \
\ Very good (4) 5 33% 5 33% [
| Good (3) 2 13% 2 6% |
Adequate (2) 0 0 0 0
L [ Unacceptable (1) 0o 1 o0 { o0 { 0 4 |
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Drug Information Feedback Form

Department of Pharmacy Practice

SRM College of Pharmacy

Kattankulathur - 603 203, Kanchipuram District

1. Are you aware of the Drug Information services in our hospital?
Yes No

2. a) Have you utilized the Drug Information services any time?
Yes No

b) If yes, have you received the answer in time?
Yes No

¢) Have you received the appropriate answer?
Yes No

d) If no, the reason was, the information was
Outdated Too extensive Not relevant Others

3. Are you able to contact the services easily?
Yes No

4. Do you think that the Drug Information service provided by the department is useful and
helps in providing better patient care?
Yes No

5. Any suggestions and comments to improve the drug information services provided by the
department?

Thank you for the cooperation.

Name and Signature



require extensive searching and clinical judgement compared
‘to nonjudgemental queries, thus making the latter type of
queries easier to answer effectively. The overall performance
of the drug information centre was found to be good and this
Ishows that the centre is maintaining the quality of service.

Upon evaluation of the feedback questionnaires, it was found

CONCLUSION

that the quality of the services provided by the centre was
‘appreciated by majority of its users. However there is a need
ffor greater awareness about the service in the hospital and
encouragement to healthcare professionals to utilise the
services for better patient care. On the whole, the study
showed that drug information services provided by the
‘department of pharmacy practice caters to the need of health
care professionals towards rendering better patient care and in
ffuture more studies should be conducted to assess the
‘improvement in the performance.
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Prescription pattern of antibiotic usage for urinary tract infection treated in a
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Urinary tract infections are the second most common infectious disease in the community medical practice. The objective was to study the
‘prescription pattern of antibiotics used in the treatment of UTI. A prospective cross sectional study was conducted on patients diagnosed with
UTI. The study was carriedout in the General medicine, OBG, Surgery and Urology departments of both in-patients and out-patients, for a period
of 9 months (June 2010 to Feb 2011). Urinary Tract Infection patients who were in the age group of 18-80 years were included after obtaining,
their informed consent. A suitable data collection form was prepared and used to collect the required data. Among 136 patents, 41 were in-‘
patients and 95 were out-patients. Most of the in-patients were prescribed with Ceftriaxone 28(68.3%), Cefotaxim 5(12.2%), and Ciprofloxacin 3
‘(7.3%) respectively. In out-patients, Ciprofloxacin 27(28.4%), Norfloxacin 21(22.1%) and Nitrofurantoin 18(18.9%) were prescribed‘
respectively. The study found that gram negative organisms like E. coli was the most predominant organism. It was also found that
Cephalosporin's were most commonly used and Quinolones were the second most commonly used drugs for the treatment of UTI.  The third
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Fategory drug used in UTI female patients was nitrofurantoin which is relatively inexpensive and safe for both pregnant and non- pregnant‘

‘women.

‘Keywords: Urinary tractinfection, Antibiotics, Prescription.

INTRODUCTION

‘Urinary tract infection (UTTI) is also defined as the presence of
micro-organisms in the urine that cannot be accounted by
contamination. The organisms have the potential to invade the

tissues of the urinary tract and adjacent structures.'

brinaw tract infection is an extremely common condition that
occurs in both male and female of all the ages. The prevalence
land incidence of UTI is higher in women than in men, due to
‘several clinical factors including anatomic differences,

ormonal effects and behavioral patterns.” A foreign body in
the urinary system may act as a nidus for infection and may be
associated with recurrent infections which may be due to
calculi and indwelling catheters. Post — menopausal women
are at higher risk for UTI than younger women, because they
‘lack estrogen, which is essential to maintain the normal
acidity of vaginal fluid. E-coli accounts for approx 85% of
community acquired urinary tract infections and 50% of
h10$pital acquired UTIs. Non-bacterial infections are less
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common and tend to occur more often in immunosuppressed

Urinary tract infection in pregnancy may result in low birth

individuals or those with Diabetes Mellitus.”

weight infants, premature delivery and occasionally stillbirth.‘
It is well documented that effective treatment of UTI'S
significantly reduces the incidence of pyelonephritis,)
premature deliveries and low birth weight infants. ‘

The practice of prescribing antibacterial drugs for pregnant
Urinary Tract Infection patients varies in different countries.‘
Apart from economic factors, the problem of selecting an‘
antibacterial agent for treatment of UTI in pregnancy is the
possible confusion between a well established and well‘
tolerated drug and empirically known to be harmless to thel
fetus, and also a drug to which there is a low level of bacterial|

resistance. \

The general drugs prescribed for uncomplicated urinary tract]
infections are trimethoprim, nitrofurantoin and norﬂoxacin,‘
\
\

Prescribing drugs is an important skill which needs to be‘

ciprofloxacin and cotrimoxazole for Nitrofurantion is the
commonly used drug to treat UTIs in pregnancy.’

continuously assessed and refined accordingly. Commonly,
the prescription behavior is influenced by many factors like



unethical drug promotion, lack of knowledge, direct
consumer advertising and non-availability of drugs. So there
is a chance of prescribing irrational drugs.

The assessment of the prescription will help to know the
attitude of the physicians towards their prescribing, their
Rherapeutic knowledge upgrading need/requirement and to
lensure rationality in the prescription. The rationality of the
prescriptions will help the physician in selecting the most

‘appropriate cost effective treatment.’

No similar study has been conducted in this set-up previously.
‘The antibiotic usage study in UTI, data will help in
establishing a proper antibiotic utilisation guideline and
promotes the rational prescribing of medicines. Hence, the
&)resent study was taken up to study the prescription pattern of
lantibiotics usage for urinary tract infection patients at rural
‘tertiary care hospital.

IMATERIAL AND METHOD

This was a prospective cross sectional study conducted in the
IGeneral medicine, OBG, Surgery and Urology departments
‘of Adichunchanagiri Hospital and Research Centre; B.G.

‘N agara, for aperiod of 9 months (June2010-Feb 2011).

‘Ethical committee clearance was obtained on 22/6/2010
(Ref:AIMS/EC/601/2010-11) from Adichunchanagiri
hospital and Research Centre.

Study criteria:
‘1. Inclusion Criteria

Urinary tract infection patients (i.e. both recently diagnosed
and recurrent UTI patients) treated with antibiotics in the age
group of 18 to 80 years.

‘2. Exclusion Criteria:

Fatients visiting departments other than OBG, General
Medicine, Surgery and Urology and below 18 years of age.

ecause most of the UTI cases were observed only in the said
‘departments and there is a good cooperation/encouragement
lof health care professionals. Very few/rarely, the UTI cases
were observed in the pediatric population.

Sources of data:

»  Patient case sheet, medication chart and lab reports.
8 Patient interview.

Study procedure:

Prescriptions of out-patients and the treatment charts of in-
patients were reviewed for the treatment of the UTI in

different departments. Patient consent was obtained beforg
collecting the required data. |

Determination of Prescription Pattern: ‘

Patients diagnosed with UTI were interviewed to collect the]
socio-demographics and therapeutic data such as drugs‘
prescribed, doses, route of administration, duration and other

everyday for in-patients and weekly once for out-patients.

laboratory data were obtained by reviewing treatment charts
and prescriptions. The follow-up of the patients was done

The changes in the prescribing drugs or their doses or duration|
were also documented. The drug-drug interactions were
identified by using the MICROMEDEX software and also
using the tertiary sources available in the library. Drug‘
interactions were classified based on the severity and onset!
Safety of antibiotics in pregnancy was assessed by using thel
tertiary sources such as Drugs in Pregnancy and Lactation and
Lexi Company's Drug Information Hand Book. The category‘
of the antibiotic and possible side effects due to the drug to

sources. |

Statistical methods: Descriptive statistical analysis has been

both mother and the fetus were checked from the available

carried out in the present study. |

RESULTS |
|

Atotal of 600 prescriptions were screened for UTI patients, in

\
Surgery and Urology departments, in which 95 UTI

the outpatient department of OBG, General Medicine,

prescriptions were found and showed an antibiotic for its|
treatment. For in-patients nearly 226 case records have beeq
reviewed, out of which 41 UTI case records have been
identified and which was prescribed with antibiotics for‘
treatment. Among in-patients, male were 25 and female

were 16. In out-patients, male were 14 and female were 81. |

Out of 136 patients, female patients were 97(71.3%) and male
were 39(28.7%) respectively. Table.1 shows the incidence off
UTI in male was more in patients with age group of 61-70
years 12 (30.8%) and least in age group of 51-60 (10.3%) &‘
71-80 (10.3%). There was no incidence of UTI in the age
group of 18- 20 year in male patients. Out of 97 female‘
patients, majority of the patients 31(31.9%) belongs to the age
group of 21-30 years and least observed in the age group off

71-80 years i.e. 1(1.0%).The mean age distribution of the‘
study populationis41.65+ 16.87. |

The incidence of UTI cases admitted/referred to the OBq
department were about 54.4% and 4.4% of cases to surgery

department as shown in Table 2.



[[n our study, most of the in-patients were prescribed with
‘empirical therapy with Ceftriaxone 28(68.3%) and drugs like
Norfloxacin, Amikacin and Cefixime were prescribed to one
patient each respectively. Drugs like Nitrofurantoin and
‘Cephalexin were not prescribed to the in-patients,
ICiprofloxacin is the most common drug prescribed among
out-patients 27(28.4%). Female patients were more
symptomatic (63.9%) compared to male(46.2%) with a P
value =0.057+ . This was observed due to their hormonal
changes and also due to their structural and anatomical
difference. Culture sensitivity positive report was statistically
similar in male 3(2.2%) and in female i.e. 9(9.3%)
‘(Pvalue=0.768).

[Positive culture sensitivity reports of female UTI patients
‘6(6.2%) showed E.coli as a highest incidence of occurrence,
where as other organisms like Citrobacter, Streptococcus and
¥roteus were found in 3 female patients respectively. Among
b male positive culture sensitivity reports one presented with
Citrobacter and the other with E.coli. In the remaining
[124(91.2%) patients, culture sensitivity test was not
erformed, which shows that treatment was given
empirically. Incidence of UTI recurrence was significantly
more associated with male patients 33.3% compared to
female 14.4% (P Value=0.012%). Incidence of recurrence is
strongly significant in in-patients (p=0.007**) as shown in
the Table 3. One of the physical parameter
observance/incidence like, urine appearance showed more
‘turbidity inmale 20(51.3%) than female 26(26.8%).

f rom among the study population of 136 patients, 5 drug-drug
interactions were found, out of which 3 were moderately
‘severe and the onset was rapid. Two interactions were found
with major severity but the onset was unspecified, which is
shown in Table 4 and 5. The overall rate of incidence of drug
‘interaction was foundtobe 3.674%.

[[n pregnancy, the most commonly prescribed drug in first
‘trimester was Nitrofurantoin (7) and the least was
Trimethoprim(1). During the second trimester, Nitrofuantoin
was prescribed in 3 patients and Ampicillin in 1 patient.
buring the third trimester, Cefixime and Cephalexin were
prescribed in 4 patients respectively as represented in Table 6.

Ceftriaxone was most widely preferred drug to treat
P8(68.3%) in-patients. Only 1(2.4%) patient was
administered with Amikacin through IV route. Drugs such as
‘Ceﬁxime (1), Cefotaxime (2) and Amoxacillin (2) were also
iven to in-patients. The mean duration of treatment for in-
patients was 6.32 days. Maximum number out-patients 26

were prescribed with Ciprofloxacin, followed by Norfloxacin
in 21 patients, Nitrofurantoin to 18 patients. Mean duration of‘

|
DISCUSSION |

treatment for out-patients was 6.80 days as shown in Table 7.

The study of prescribing pattern is a component of medical
audit, which seeks monitoring, evaluation in the prescribin

practices of prescribers to achieve rational and cost effective
medical care. It is necessary to define prescribing pattern and‘
to identify irrational prescribing habits to drive a remedial
message to the prescribers. |

Our study showed that, majority of UTI patients were female
mainly due to the structural and anatomical differences like
shorter urethra. The same observations were made by several‘
resources like Tomas.L, Greibling studies, and text books of
pharmacotherapeutics by Herfindal and Roger walker.” *

The present study was conducted in the age group of 18 — 80
years. The mean age of male was found to be 52.10 + 17.41
and in female was 37.44 + 14.77. The mean age of the total‘
study population was 41.65 + 16.87. Majority of female‘
patients 31(31.9%) showed the incidence of UTI at the age
group of 21-30 years, which is the child bearing age as well as‘
sexually active period. During the post-menopausal period,
most of the women shows the chances of UTI and its
symptoms, this is also observed in our study. Twenty ﬁve‘
presented with UTI, similar results were observed and‘
reported by William Bakey.’ |

(25.8%) female patients in the age group of 41-50 years were

The present study included 136 as the total number ofl
patients, out of which 41 were inpatients and 95 were
outpatients. Maximum of the females visited OBQ
department 74(76.2%) and minimum to surgery departmenq
1(1.0%). Males 24(61.5%) mostly visited to the departmenﬁ
of general medicine and least number of males 5(12.8%)
visited to the department of surgery. Ten males (25.6%)‘
visited urology department whereas females were only 3
(5.1%). Female UTI patients who visited the OBG
department were more because of female patients generally‘

Some female patients who visited this department for UTI

prefer to check/diagnose with the same gender, for exchange
of information freely and more availability of female doctors.

complications, their final diagnosis report confirmed thaf
either they were pregnant or diabetic along with UTL. |

Among 39 male patients 21 (53.8%) were asymptomatic and
18(46.2%) were symptomatic. Among 97 female patients,‘
62(63.9%) were symptomatic and the remaining 35(36.1%)
were asymptomatic with a suggestive significant value.



Table 1: Age wise distribution of the patients

Age in years | Male Female Total

N % N %o N Y%
18-20 0 0.0 10 10.3 10 7.4
21-30 6 15.4 31 31.9 37 27.2
31-40 5 12.8 13 13.4 18 13.2
41-50 8 20.5 25 25.8 33 243
51-60 4 10.3 9 9.3 13 9.5
61-70 12 30.8 8 8.2 20 14.7
71-80 4 10.3 1 1.0 5 3.7
Total 39 100.0 97 100.0 136 100.0
Mean £SD 52.10£17.41 37.44+14.77 41.65+£16.87

Table 2: Distribution of patients based on the department wise

Department | Male Female Total

N % N % N Y%
Medicine 24 61.5 17 17.5 41 30.1
OBG 0 0.0 74 76.2 74 54.4
Surgery 5 12.8 1 1.0 6 4.4
Urology 10 25.6 5 5.1 15 11.0
Total 39 100.0 97 100.0 136 100.0

OBG: Obstetrics and Gynecology, N: Total number of patients.

Table 3: Incidence of Recurrence

Incidence of [IP oP Total

recurrence | N % N % N %

Observed 15 36.6 15 15.8 30 22.1

Not Observed | 26 63.4 80 84.2 106 77.9

Total 41 100.0 95 100.0 136 100.0

Inference Incidence of recurrence is significantly associated with Inpatients with a P
Value=0.007**

IP-Inpatients; OP- Outpatients; N- Total number of Patients.

Table 4: Evaluation of Drug - Drug interactions based on severity

Index drug Interacting | Interacting effect Severity
Drug Major |Moderate| Minor

Ciprofloxacin | Diclofenac Increased ciprofloxacin plasma - Yes -
concentrations

Ciprofloxacin | Diclofenac Increased ciprofloxacin plasma - Yes -
concentrations

Ciprofloxacin | Glimipride | Changes in blood glucose and Yes - -
increased risk of hypoglycemia
or hyperglycemia

Norfloxacin Iron Decreased norfloxacin - Yes -
effectiveness

Levofloxacin | Insulin Changes in blood glucose and Yes - -
increased risk of hypoglycemia
or hyperglycemia




Index drug Interacting drug Onset

Rapid Delayed Unspecified
Ciprofloxacin Diclofenac - - Yes
Ciprofloxacin Diclofenac - - Yes
Ciprofloxacin Glimipride Yes - -
Norfloxacin Iron Yes - -
Levofloxacin Insulin Yes - -

Table 6: Assessment of antibiotic safety in pregnancy

Drugs Pregnant Category
1" trimester 2" trimester 3" trimester

N N N
Nitrofurantoin 7 3 0 B
Cefixime 0 2 4 B
Cephalexin 1 0 4 B
Ampicillin 0 1 0 B
Trimethoprim 1 0 0 B

9 6 8

Prescribing 1P op

pattern of antibiotics| N | % |Duration|Oral | IV| N | % | Duration| Oral | IV
Ceftriaxone 28 | 683 5.39 0 280 2 | 21 7.00 2 0
Ciprofloxacin 3173 6.50 0 3271284 6.35 26 | 0
Norfloxacin 1|24 8.00 0 1] 211221 7.29 21 0
Nitrofurantoin 01 0.0 - 0 0| 18| 189 6.44 18 | 0
Cefixime 1|24 3.00 1 0| 91 95 4.56 9 0
Cefotaxim 5 1122| 1040 2 3] 2| 21 18.50 2 0
Cephalexin 0] 00 - 0 0| 7| 74 5.29 7 0
Amoxicillin 2| 48 7.00 2 0| 51| 53 7.17 6 0
Amikacin 1|24 12.00 0 1 3] 32 11.67 3 0
Others 01 0.0 - 0 0 1 1.1 5.00 1 0
Total 41 |100.0 6.32 5 36 | 95]100.00 6.80 95 | 0

|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Total
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Symptomatic UTIs can occur essentially in all age groups of
the population but are most prevalent in females. The same
observations were identified in the epidemiology of urinary
tract infection.’

‘Among 136 patients, culture sensitivity test was performed
‘only for 12(8.8%) out of which 3(2.2%) were male and
9(9.3%) were female. Culture sensitivity tests were not
performed in 124(91.2%) patients because of non-
affordability or financial/socio-economic issues of the rural
atients. The results of culture sensitivity in 12 patients
showed presence of Citrobacter species 2(1.5%) of male and

IP: Inpatient, OP: Outpatient , N: Total number of patients, IV: Intravenous.

1(1.0%) in female. The highest incidence of micro organis
was E.Coli found in 6(6.2) females and 1(0.7%) male. In our
study we found that 2 elderly Benign prostrate hyperplasia‘
male's urine sample culture sensitivity tests showed
Citrobacter species for symptoms of UTI Similad
observations were found in other case reports." Proteus and|
Streptococcus organisms were found in 1(1.0%) femalg
patient each. The study also found that E. coli was the mosﬂ
predominant organism. This finding is in concordance wit

the other study The incidence of recurrence is associated
more in male 13(33.3%) than female 14(14.4%) because o

9,12,13



their associated disease conditions like Hypertension,
‘Chronic Kidney disease and Diabetes.

The prescribing pattern of antibiotics usage study in in-

atients and out-patients showed 10 types of antibiotics
Frescribed. Ceftriaxone was prescribed to in-patients
28(68.3%), whereas it was prescribed for 2(2.1%) out-
patients. Ciprofloxacin prescribed in in-patients was 3(7.3%)
land out-patients was 27 (28.4%). Norfloxacin was prescribed
‘to 1(2.4%) in in-patients and 21(22.1%) out-patients.
Nitrofurantoin was prescribed to 18(18.9%) out-patients.
Cefixime was prescribed in | in-patient (2.4%) and 9(9.5%)
‘out-patients. Cefotaxim was prescribed to 5(12.2%) of in-
patients and 2(2.1%) of out-patients. Seven out-patients were
prescribed with Cephalexin at the rate of 7.4%. Among the
total of seven Amoxicillin prescriptions 2(4.8%) belongs to
in-patients and the rest of 5(5.3%) were given to out-patients.
‘Four Amikacin prescriptions were present, 1(2.4%) for in-
patients and 3(3.2%) for out-patients. Only one out-patient
was prescribed with drug of other category at the rate of 1.1%.

ICephalosporin's and Fluoroquinolones was the most
commonly used antibiotics in the hospital practice for the
‘treatment of UTL" Fluoroquinolones remains the choice
among the orally administered antibiotics, followed by
second and third generation Cephalosporin's. The prescribing
ﬁ)attern of antibiotics for the treatment of UTI in our hospital,
showed that Cephalosporin's 54 (55.6%) and Quinolones
‘52(47.1%) was most commonly prescribed antibiotics.
Similar findings were observed in the studies conducted by
Mathi E etal and Joe etal and Kallen etal .**"’

The commonly occurring drug interactions were found with
fluroquinoline antibiotics so monitoring of such prescription
ﬁ)y the pharmacist will helped in avoiding of further problems
by using suitable strategies.

Our study also found the antibiotics safety in pregnancy UTI.
This showed that nitrofurantoin is safe and efficacious in I and
II' trimester. This drug is not recommended in the third
trimester due to haemolytic effects. The safe use of
antibiotics was observed with cephalosporins like cefixime
‘and cephelexine in the third trimester. Similar study

14,15

‘supported by Cimoliand Kay sam . ™

‘The inappropriate selection and use of antibiotic not only
causes resistance but also causes more harm thus leading to
recurrence of the UTIL. Concerns about increased resistance

ave contributed to greater use of fluoroquinolones, but
widespread empiric use of this class of medications might

fluoroquinolones should not be considered as first-ling
therapy. While guidelines for treatment of UTIs have bee
developed, their usefulness is compromised by their

conflicting recommendations.' This is also seen in 4 year

16,17 ‘

The main limitation of this study was, short duration and less‘

Our study showed a few potential directions for future‘

prescribing pattern study in Pregnant UTI in large samples‘

descriptive study by Laura G Aurelio S.
number of pregnant UTI patients enrolment.

research are establishing of antibiotic guidelines for UTI,

and antibiotic resistance studies. |

CONCLUSION \
|

Complications from inadequately treated UTIs contribute to
increased patient morbidity, increased health care costs, and‘
increased drug resistance. The study found that E. coli was the
most predominant organism. It was also found that
Cephalosporin's were most commonly used and Quinolones‘
were the second most commonly used drugs, for the treatmen

of UTI. Nitrofurantoin, a relatively inexpensive and safe drug
for the treatment of UTI was used in both pregnant and non‘
pregnant patients. Widespread empirical use off
Fluroquinolones also might promote microbial resistance to|
Fluroquinolone group of drugs. Hence, F 1uor0quinolones‘

indicate an urgent need for the establishment of proper

should not be considered as first-line therapy. Our findings

guidelines, dissemination of information to practitioners and‘
supervision of antibiotic usage in low income countries like
India. |
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(Children are more vulnerable to various adverse events related to drugs and the poor understanding of instructions on prescription by the
patient or caretakers were likely to cause medication error and less effective treatment. To compare the drug prescribing patterns of
‘pediatricians in an outpatient department and to access the understanding of instructions on prescription by the patients or caretakers after‘
consultation with physicians. A prospective cross-sectional study was conducted for a period of six months. 863 prescriptions written by the
consultants (Professor/Asst. Professor/Post Graduate trainee) were collected and analyzed for the patterns and the patients were subjected to‘
‘analysis for their understanding of instructions on prescription provided by the consultants by using a semi-scientific scale. Out of 863
prescriptions 76 were written by Professors, 229 by Asst. professors, 558 by Postgraduate trainees. On an average each consultant
‘(professor/Asst.professor/post graduate trainee) prescribed 2.07 (Mean+SD 2.07+0.9) drugs per prescription suggesting there were no
discernible difference between the prescribing behaviors of physicians in the pediatric unit. Patients or caretakers understanding of instructions‘
on prescription provided by the consultants were ranged from 23.9% for the well understood, 58% for the moderately understood, 18.1% for the
poorly understood. The study provides important insights in to the drug use patterns of pediatricians and helped to identify significant problem‘

. @ianJDﬂrnanfPhjmnac;LPractiﬁgl Volume4 | Issue2 | Apr-Jun, 2011

involved in knowledge gap of patients or caretakers understanding of instructions on prescription provided by the consultants. |

‘Keywords: Prescribing pattern, pediatricians, Prescription instruction, Drug utilization. ‘

\
INTRODUCTION

Prescribing practices are a reflection of health professional's
abilities to discriminate among the various choices of drugs
‘and determine the ones that will most benefit their patients.'
The study of prescribing patterns is a part of the medical audit
and seeks to monitor, evaluate and if necessary, suggest
Lmodiﬁcations in prescribing practices to make medical care
rational and cost effective.” Appropriate drug utilization
lstudies are important tools to evaluate whether drugs are
Properly utilized in terms of efficacy, safety, convenience and
economic aspects at all levels in the chain of drug use.’
Regardless of considerable improvements in the availability
and control of drugs in the hospitals, rational drug use is still a
worldwide concern.’ The measurement of these interventions
lis an integral part of the program such as drug utilization
review studies and drug utilization review programs. Drug
‘utilization review studies are usually one time project, not

| Address for Correspondence:

Dinesh Kumar. G, Address: No: 85/1, Gandhi road, Nadupet, Gudiyatham-632602. Vellore
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‘ E-mail : gd_pharm@yahoo.co.in

\
routinely conducted. They provide for only minimal feedback
to the involved prescriber and, most importantly, do no
include any follow up measures to ascertain whether any
changes in drug therapy have occurred whereas drug‘
utilization review program is an intervention in the form of anl
authorized, structured and ongoing system for improving thef

quality of drug use within a given health care institution. \

Children constitute about 40% of India's population. Infants
and children suffer from frequent but usually non-serious|
illness. Most of these are self-limiting’, and are treated noq
only inappropriately, but also reporting to polypharmacy.("
Compared to adult medicines, drug use in pediatrics is not
extensively researched and the range of licensed drug in‘
appropriate dosage form is limited.” Prescribers and
consumers are flooded with a vast array of pharmaceutical
preparations with innumerable trade names, available often at
anunaffordable price. |

Physicians may assume that prescription instructions are well
understood by the patients. Davis et al (2008) says that, four‘
out of five patients (79%) in his study misinterpreted one or
more of the ten common prescription label instructions the
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ElC(;nteTed.TAlThough the instructions were brief and of
‘minimal reading difficulty, Rate of patient or caretakers
understanding varied widely particularly in case of pediatric

population.

Epidemiological evaluation of medicine use in the elderly is
now a highly visible topic, but drug utilization studies in
‘pediatric population have been limited. The assessment of
imedicine utilization is important for clinical, educational, and
economic purpose’, so the ultimate goal is to achieve rational
‘and cost effective medical care, particularly in the
‘economically developing countries.

METHODOLOGY

[Place of study: The study was conducted in the outpatient
‘department of pediatrics of Sri Ramachandra medical centre,

‘Period of study: six months.

atertiary care teaching hospital, Chennai,

[Type of study: Prospective cross-sectional study.
Study population:

‘863 prescriptions written by the consultants (Professor/
|Asst.professor/Post graduate trainee/) of outpatient de
partment of Pediatrics.

Study procedure:

A patient data collection form was specially designed for the
study which includes patients demographic details, physician
details (Professor/Asst.professor/Postgraduate trainee), drug
‘details and Patients/Caretakers understanding of their Drug
use parameters: Indication, Dose, Frequency, to be taken
Before/After food, Duration, Awareness of side effects after
lconsultation with physician was recorded. In a Pediatric OPD
there were 4 units, each unit contains 6 physicians which
include (Professor/Asst.professor/Postgraduate trainee). The
Prescriptions written by them were collected and a copy of the
‘original prescription was used for data collection.

s the study was conducted in a tertiary care teaching
hospital, all the patients who attended the Pediatric OPD were
first reviewed by post graduate trainees and if required they
sent the patient to the Assistant Professor and Professor Level.

(PE)fegorI\ssﬁr(Tfess;r/ Post @ad&tteﬁai&:e).ﬁ \
Average number of Drugs per prescription. \
*  Medicines prescribed by Brand/Generic names. |

*  Antibiotic usage.

*  Patients/Carectakers understanding of their Drug use‘

*  Dose appropriateness based on body weight.

(Indication, Dose, Frequency, Duration, to be taken

The prescriptions were subjected to analysis by measuring the‘

The Patients/Caretakers‘

understanding of their drug use were measured by using

Before/After Food, and Awareness of side effects).
e Average cost per prescription.

e Interactions (D-D, D-F, D-Disease).

indicators mentioned above.
grading scale." It is a semi scientific scale, evolved by us to
asses whether patients/caretakers understood the instructions
given by the physician at the end of the consultation. For
measuring the scale, the following parameters were used to‘
asses their adequacy and inadequacy. (Indication of the dru%
(for what), Dose, Frequency, to be taken Before/After food,
Duration and Awareness of side effects). Patients/caretakers
adequacy of each parameter was given a score of 1 and scorg]
of 0 for inadequacy. Based on these six parameters and1
criteria, each patient could have a score of minimum “0” to

maximum of “6”. After assigning a score to each parameter,
the sum of scores obtained by the patient was considered as d
grade for their adequacy in understanding the instructions
given by the physician. The scores obtained by the
patients/Caretakers were rated as follows. |

RESULTS |

Out of 863 patients 54.9% were Males and 45.1% were
Females with age ranging from 1 month to16 years. In thej
study, the 76 prescriptions issued by professors of pediatrics‘
had a mean of 2.1 (9.2%) drugs per prescription, whereas the
229 prescriptions issued by the Asst.professor had 2.1‘
(27.9%) drugs per prescription and for PG's 2.0 (62.9%) drugs‘
per prescriptions out of 558 prescriptions (p=0.075) (Table 1)/

| SCORE RATING
The patients who were not willing to participate in the study >3 well understood
were excluded and the data .colllectfad from 863 prescriptions 3 Moderately understood
were analyzed for the following indicators:
<3 Poorly understood
- Common Pediatric problems.
\ o . \
* _Prescribing pattern among physicians.  The results were analyzed and tabulated statistically. _ __



On an average 2.07 (Mean=SD of 2.07+0.9) drugs were
Prescribed per prescription. Only 377 (21.1%) out of 1788
drugs were found to be prescribed in generic names.

LParacetamol, Albendazole, Amoxicillin were the most

lcommon drugs prescribed by their generic name (Table 2). Of
[1788 drugs prescribed 226 (12.6%) drugs were found to be
Antibiotics (Table 3). Among the Antibiotics, the Penicillin
group (39%) was most commonly prescribed followed by
Macrolide (30.1%) and Cephalosporin (11%). 60.4% of

edicines were prescribed as syrup/suspension/oral
‘drops/liquids/nasal drops and 32% was prescribed as
[Tablets/capsules. All other dosage forms comprised about
7.6% (Table 4). The traditional cough suppressants and
‘medicines against the common cold are the drugs most
commonly given as syrups. Only 6 patients received

enzathine penicillin injection for treating rheumatic fever.
No other patients received any injections. The diagnostic
ppatterns of outpatients enrolled in the study shows that upper
Fespiratory tract illness was the most common problem
affecting 364 patients (42.2%) in this study which was
followed by others. In dose appropriate status 94.8% of
&Jrescriptions were found to have appropriate dose whereas,
lonly 5.2% of prescriptions were found with in-appropriate
idoses. The average cost per prescription was found to be
}1566.84. As the average number of drugs in each prescription

was only 2.07 and no major interactions were found.

Although the instructions were brief, Rate of patient
In this study 58% of
patients/caretakers were found to have moderately‘

understanding varied widely.

understood, whereas, 23.9% were found to have well
understood and 18.1% were found to have poorly understood‘
(Table 5). \

DISCUSSION |

|
The type and volume of drugs prescribed and the prescribing

pattern of the individual physician have provided useful‘
information for effective therapy. The focus of this study was
to review Prescription orders for drug use evaluation by 4
clinical pharmacist. As this study was conducted in a tertiary‘
care teaching hospital, the majority of prescriptions were
written by postgraduate students who are in a formative‘
period of training. However this increases the responsibilit))
of senior physicians/professors in providing the right kind off
training inputs that make way for rational prescribing. The

WHO prescribing standards recommending a limit of 2.0""

known to reduce the cost of drug treatment, rationalize drué

result of this study (2.07 drugs per prescription) conformed to
drugs per prescription. Prescribing by generic names is

therapy, avoids confusion. Despite this clinicians often prefer
to prescribe by brand name, with which they are conﬁdent,‘

No. Of
Drugs

Table: 1 Number of Drugs/Prescription by Physicians
(Professor/Asst.Professor/Postgraduate Trainee)

Professor
(n=76)

Asst.Prof
(n=229)

PG
(n=558)

Total
(n=863)

1 Drug

16 (21.1%)

44 (19.2%)

164 (29.4%)

224 (25.9%)

2 Drugs

39 (51.3%)

114 (49.8%)

260 (46.4%)

413 (47.9%)

3 Drugs

17 (22.4%)

58 (25.3%)

97 (17.4%)

172 (19.9%)

4 Drugs

3(3.9%)

11 (4.8%)

35 (6.3%)

49 (5.7%)

5 Drugs

1(1.3%)

2 (0.9%)

2(0.3%)

5(0.6%)

Total (n)

76

229

558

863

P value

0.075 Not Significant (chi-square test)

Physician

Table: 1 Number of Drugs/Prescription by Physicians
(Professor/Asst.Professor/Postgraduate Trainee)

Total No. of
Drugs (n=1788)

No. of Drugs by
Generic Names

No. of Drugs by
Brand Names

PROFESSOR

162(9.2%)

37(22.8%)

125(77.2%)

ASST.PROF

500(27.9%)

103(20.6%)

397(79.4%)

PG

1126(62.9%)

237(21.1%)

889(78.9%)

TOTAL

1788

377(21.1%)

1411(78.9%)

P value

0.077

0.324

Not Significant (chi-square test)




Table 3: Antibiotics Used

Class of Antibotic No. of Drugs
(n=226)
88 (39%)
24 (11%)

23 (10.2%)

69 (30.1%)

Others 22 (9.7%)

Total 226 (12.6%)
OTHERS: Sulphonamides, urinary antiseptic, amino glycosides, Oxyzolidinediones.

Penicillin Group

Cephalosporin Group

Fluroquinolone
Macrolide

Significant

(chi-square Test)

Table 4: Various Dosage Forms Used in Each age Group
Age (yrs)
>4-<8 | >8-<12 | >12-<16
Oral Drop 0 0 0
Suspension 46 2 1
Syrup 67 21
Nasal Drop 47 12 6 3
Liquid 19 26 16 11
Tablet 41 165
Capsule 1 10 13 18 42(2.3%)
Others 49 13 19 13 137(7.6%)
OTHERS: Ointments, Suppositories, Cream, Lotion, Respiratory solution for nebulisation.

Total
(n=1778)
114(6.4%)
178(9.9%)

564(31.6%)
140(7.8%)
83(4.7%)

530(29.7%)

Formulations

Table: 5 Patients/caretakers Understanding of Instructions on
Prescription Provided by the Consultants

No. of Well

Physician

Prescriptions
(n=863)

Understood

Moderately
Understood

Poorly
Understood

Professor

76

13 (17.1%)

50 (65.8%)

13(17.1%)

Asst. Prof

229

60 (26.2%)

134 (58.5%)

35(15.3%)

PG

558

133 (23.8%)

317(56.8%)

108(19.4%)

Total

863

206 (23.9%)

501(58.0%)

156(18.1%)

P value

0.348 Not Significant (chi-square test)

familiar and the patients find them easier to procure. Children,
differ from adults in their response to drugs. So, special care is
needed in children and doses should always be calculated
with care. Hence, it is important to monitor the
‘appropriateness of'doses in children. Considering the fact that
the study was conducted in a tertiary care teaching institution,
la high proportion of appropriateness is only to be expected.

| The interactions are generally more in patients who received
more number of medications.” As the study contains the
laverage number of drugs in each prescription with 2.07 and
Feduces the possibilities for major interactions. Physicians

ay assume that prescription instructions are well understood
by the patients. Davis et al (2008) says that, four out of five
patients (79%) in his study misinterpreted one or more of the

ten common prescription label instructions they‘

encountered.” Although the instructions were brief, Rate of“

patient understanding varied widely. There was a significant

Therefore explicit instructions to patients on “when to take’?

knowledge gap in patient understanding of drug use.

the medicines using time periods (e.g.8 am, 5 pm) may bel
better understood compared to instructions that more Vaguel}q
state the number of times per day or hourly intervals. Al
attempts to enhance quality of prescribing by a clinical
pharmacist should be encouraged and also education o
patients/ caretakers remains crucial. |

CONCLUSION |

This study provides important insights in to the Drug use
patterns in the pediatric out Patient department of a Tertia:




icare Teaching Hospital. It has helped to identify significant

roblems involved in knowledge gap of patients or caretakers
understanding of instructions on prescription provided by the
consultants. Hence the clinical pharmacist must be
lconsidered to be an integral part of the multidisciplinary
healthcare team. They should be involved in collection and
presentation of prescribing data as part of clinical audit and
‘also education of patients / caretakers.
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 Diabetes mellitus is a chronic disorder and affects large segment of population and is a major public health problem. Diabetic foot problems|
such as ulcerations, infections and gangrene are the most common cause of hospitalization among diabetic patients. Although widely accepted
as broad-spectrum antibiotics, cephalosporins are not active against all the bacteria commonly isolated in a hospital microbiological Iaboratory.‘
Increasing prevalence of anti-microbial resistance is a major factor determining morbidity and mortality. The objective of the study is to study
rescribing practice of cephalosporins, evaluate the sensitivity pattern of different generations of cephalosporins and to assess the treatmen
failure of cephalosporins in diabetic foot infections. A prospective study was done on 77 patients who fulfilled the inclusion criteria and had
diabetic foot were included; prescribing pattern of cephalosporins and culture and sensitivity testing was studied for a period of 9 months|
‘Retrospectively culture and sensitivity reports of 230 patients from last one year were screened. Cefotaxime was the most commonlw
rescribed antibiotic. Sensitivity pattern showed that 41.5% of gram-positive cocci were sensitive to cefotaxime, whereas 25% of gram-negativ
Cacilli were sensitive. Gram-positive cocci were 29.3% resistant to Cefotaxime, whereas 57.1% of gram-negative bacilli were also
‘resistant.FinaIIy, organisms which were originally sensitive developed resistance approximately in a span of two weeks, probably due t&
antibiotic pressure. Treatment for longer duration may result in drug resistance. Finally, cefotaxime remains an active player in the treatment of

. @ianJDﬂrnanfPhjmnac;LPractiﬁgl Volume4 | Issue2 | Apr-Jun, 2011

diabetic foot infections, only when cautiously used resistance can be contained. \

Keywords: Diabetic foot infections, Prescribing practices, Cephalosporins, Cefotaxime, Culture/sensitivity testing. |

\
INTRODUCTION

biabetes mellitus is a group of metabolic diseases
characterized by high Blood sugar levels that result from
defects in Insulin secretion, or action, or both. Diabetes

ellitus, commonly referred to as diabetes was first identified
as a disease associated with "sweet urine," and excessive

uscle loss in the ancient world. Elevated levels of blood
glucose (hyperglycaemia) lead to spillage of glucose into the
urine, hence the term sweet urine. Diabetes mellitus is a
‘chronic disorder and affects large segment of population and
is a major public health problem. In general 252 million

eople are diabetics worldwide. India alone currently counts
over 40 million people with Diabetes, which is estimated to
touch 73.5 million by 2025 as a consequence of longer life
expectancy, sedentary lifestyle and changing dietary patterns.
The population of India is more than 1 billion, and with a
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prevalence of type 2 diabetes of between 2.4% and 6.5%, it is
estimated that there are 35 million Indians with type 2|
diabetes. |

Foot infections are the most common problems in people Witly
diabetes. Diabetic foot infections are infections that can
develop in the skin, muscles, or bones of the foot as a result oii
the nerve damage and poor circulation that is associated withl
diabetes. People who have diabetes have a greater than)
average chance of developing foot infections because

person who has diabetes may not feel foot pain or discomfort,
problems can remain undetected until fever, weakness, 01J
other signs of systemic infection appear. As a result, even
minor irritations occur more often, heal more slowly and / or

Foot infections increases drastically in hospital stays. In this‘
4% of diabetics develop foot ulcer annually, 25% in lifetime,
45-75% of all lower extremity amputations are in diabetics,‘
85% of these preceded by foot ulcer, two-thirds of elderlyl
patients undergoing amputation do not return to independenq
life, studies have shown less cost for saving a limb than1

more likely to resultin serious health problems.'

__amputation.
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|
\Bial;tic?oorinfe?tiog result from the simultaneous action of
ultiple contributing causes. The major underlying causes
are noted to be peripheral neuropathy and ischemia from
&)eripheral vascular disease. More than 60% of diabetic foot
ulcers are the result of underlying neuropathy. The
development of neuropathy in affected patients has been
shown in animal and in vitro models to be a result of
yperglycemia-induced metabolic abnormalities. Peripheral
larterial disease (PAD) is a contributing factor to the
‘development of foot ulcers in up to 50% of cases. It
commonly affects the tibial and peroneal arteries of the calf.
Endothelial cell dysfunction and smooth cell abnormalities
develop in peripheral arteries as a consequence of the
persistent hyperglycemic state. There is a resultant decrease

in endothelium-derived vasodilators leading to constriction.”

ntibiotics are chemotherapeutic agents that inhibit or
abolish the growth of microorganisms, such as bacteria, fungi
lor protozoans, and are developed to kill microorganisms.
Microorganisms develop and disseminate resistance as a
Feaction to antimicrobials in accordance with the rules of
thsics, evolution and natural selection. In spite of
considerable developments in antibiotics, antibiotherapy,
lscience, medicine and medical care, infectious diseases and
‘infectious complications related to resistant bacteria, such as
staphylococci, respiratory pathogens (e.g., Streptococcus
pneumoniae), Gram-negative bacilli, as well as fungi and
viruses, remain important causes of human morbidity and
mortality.’

|Antibiotics fight bacteria through a variety of mechanisms.

enicillins, cephalosporins, carbapenems, and vancomycin
kill bacteria by damaging or inhibiting the synthesis of
bacterial cell walls. Other antibiotics act through effects on
bacterial DNA or RNA (quinolones and rifampin), proteins
‘(aminoglycocides, chloramphenicol, tetracyclines, and
macrolide antibiotics), or metabolism (trimethoprim and
sulfonamides).

LBacteria are said to have “intrinsic resistance” to an antibiotic
when their normal characteristics render them immune to the
antibiotic's mechanism of effect. Intrinsic resistance is not
affected by misuse of antibiotics. In fact, it is valuable in
determining which antibiotic will be most effective against a
lcertain microbe. For example, the outer membrane of gram-
negative bacteria makes them relatively impermeable to
Thydrophobic compounds such as macrolide antibiotics, thus
conferring intrinsic resistance to these drugs. Some bacteria
‘can also use temporary strategies in which different genes are
lexpressed or suppressed in order to enable survival in the
presence of antibiotics, with expression patterns returning to
normal once the threat posed by those particular drugs has
passed.’

_the prescribing of an antibiotic validates that the patient does

|
InT945i after pglicminfad been introduced into nEdiane;m
antibiotic-producing species of Cephalosporium was isolate
from a sewage outfall in Sardinia. Four years later in Oxford,
this organism was found to produce several antibiotics, one of
which was a penicillin with a new side-chain, penicillin N|
During a chemical study in 1953, this penicillin was shown to‘
be contaminated with a second substance, cephalosporin C,
which contained a beta-lactam ring but was resistant to‘
hydrolysis by a penicillinase (beta-lactamase). At that time,
penicillinase-producing  Staphylococci were causing a
serious problem in hospitals. The isolation of the nucleus of
cephalosporin C (7-ACA) enabled pharmaceutical‘
manufacturers to produce many thousands of cephalosporins,‘
some of which have been effective in the treatment of serious|
infections by a number of Gram-positive and Gram-negative‘
bacteria. The cephalosporins, like the newer penicillins, have
a very low toxicity and have greatly extended the range of
chemotherapy. New, sensitive screening methods have
revealed further families of clinically useful substances thaq

Drug resistance is a global problem affecting both develope

and undeveloped countries. Antimicrobial resistance is a
natural consequence of antimicrobial use, which Kkills the
sensitive organisms leaving the resistant ones to survive and|
multiply (selection of resistance).Overuse and misuse of‘
antimicrobials do not help patients, they merely add to the
problem of resistance and waste resources. |

contain a reactive beta-lactam ring.’

Antimicrobial Resistance:

Antimicrobial resistance is on increase — threatening ouIJ
ability to treat some of the infectious disease that causes most
deaths. Infectious diseases still account for 45% of deaths in
low income countries and for almost one in two premature
deaths worldwide.

Today antibiotics remain the first line therapy for conquering
bacterial infections. However, their indiscriminate use is no‘
longer viewed as benign. Treatment with these drugs is
acknowledged to be a two-edged sword. As antimicrobial‘
agents have been misused or overused, bacteria have fought
back with a selection process by which certain strains are no‘
longer susceptible to one or more agents. Each new use off
these drugs, in fact, contributes to the evolution of resistanq
microorganisms. ° As a result bacteria that once seemed to be‘
losing the battle for survival have re-emerged to create

therapeutic dilemmas with resulting increased risk of
treatment failure and disease complications. \

Patients want antibiotics, and physicians continue to|
prescribe them in situations where antibiotics may be‘
withheld for many reasons. From the patient's point of View,‘
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\Fave;m illness that a aaga)sisihasibee;maide and the illness
‘is amenable to treatment. The fact that there is a cure for their
F)roblem reassures them that the illness is not serious. ’

The cephalosporin antibiotics have become a major part of the
antibiotic formulary for hospitals in affluent countries. They
lare prescribed for a wide variety of infections every day. Their
undoubted popularity relies upon lesser allergenic and
‘toxicity risks as well as broad spectrum of activity. It is the
latter feature; however, that encourages the selection of
microorganisms that are resistant to these agents. There are
‘long-term implications for the treatment and control of this
heterogeneous group of super infections. When clinicians
‘evaluate a septic patient, it is understandable that they choose
empirical therapy with a cephalosporin whilst awaiting
microbiological and other tests, since bacterial identification
land antimicrobial testing usually require 24-48 h. The broad-
lspectrum capability of these drugs, however, encourages
Fapid overgrowth of some microorganisms that are neither
eliminated nor inhibited by therapy. These organisms not only
\have pathogenic potential, they may also be multiply resistant
to antibiotics. This review discusses the evidence that
lcephalosporin usage is the most important factor in the
‘selection and propagation of microorganisms such as
Clostridium difficile,
aureus, Penicillin-resistant Pneumococci, multiply resistant

methicillin-resistant Staphylococcus

lcoliforms and vancomycin-resistant Enterococci, the
lcontinuing increase of which threatens the future of
‘antimicrobial therapy.

Although widely accepted as broad-spectrum antibiotics,
cephalosporins are not active against all the bacteria
commonly isolated in a hospital microbiology laboratory.
‘Organisms that are not inhibited by cephalosporin therapy
lconsequently overgrow, with varying potential to cause
infection. Some of these are instantly recognizable as

athogens; others, although originally regarded as
commensal or of low risk status, have subsequently been
‘shown to cause disease. * Furthermore, there is an association
between cephalosporin usage and the emergence of multiply
resistant organisms.

[Prescribing practices of physicians has become a major factor
‘in today's scenario for treating foot infections. Inappropriate
use of cephalosporins has become a major problem in the
reatment, as there has been a marked increase in resistivity
seen among bacterial pathogens due to over prescribing or
under prescribing of antibiotics. The Objective of the study is
‘to evaluate the prescribing pattern of different generations of
cephalosporins, evaluate the sensitivity pattern and assess the
LLreatgqeri failure of cephalosporins in diabetic foot infections.

by binomial probability method.

METHODOLOGY |

The study was carried out and patients were selected from|
surgery ward after obtaining clearance from Ethicay
Committee. |

Inclusion criteria: |

e All male and female patients aged between 40-80 years,
who were admitted to the surgical inpatient department wit}ﬂ
diabetic foot infections.

\
e Patients with type | diabetes, and above 40 years of age.

*  Patients prescribed with empirical treatment of‘
cephalosporins. |

e Patients who were admitted to the surgical inpatients‘
units, both male and female below the age of 40 years who had

*  Patients with type 1 diabetes, who were below the age
group of 40 years. |

*  Patients with type 2 diabetes.

Exclusion criteria:

foot infections but were not diabetic.

*  Diabetic foot infected patients prescribed with empirical‘
treatment of cephalosporins, but who were not referred for
anti-microbial sensitivity testing. \

*  Diabetic foot infected patients prescribed with treatment
other than cephalosporins. ‘

Prospectively 77 patients who met the initial inclusion criteria
were selected for the study during the study period of 9‘
months from August 2009 to April 2010. Prescription data
was collected from the medical records that contain all the
prescriptions for each patient, providing information about
the demographic details, drugs prescribed empirically,
culture and sensitivity reports of the patients were collecte%
for analysis.

|
The data of the first culture (to determine the effect of

repeat one culture one sensitivity and repeat two culture two

empirical treatment) and sensitivity reports of 77 patients,

sensitivity were collected (to determine the effect off
cephalosporins). |

Similarly, retrospectively culture and sensitivity reports of“
230 patients were screened to determine the prevalence of
sensitivity and resistance pattern of particular organism to‘
different cephalosporins were determined. The data obtained
was tabulated and results are interpreted using cross
tabulation for SPSS software has been used. Significance was
reported by 95% Confidence Interval which was calculated

. 1IﬂdiaanurnaLQfPhjmnac;LPractipglALoJumeAIlssueuApr;JunPZOHi e J1‘i .
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RESULTS AND DISCUSSION

|A total of 77 patients who fulfilled the inclusion criteria and
‘who were admitted to any one of 6 surgical units of Rajah
Muthiah Medical College and Hospital were included in this
study, which was carried out for 9 months between August
2009 to April 2010.

‘Among the 77 patients with diabetic foot infections from
surgical units, 70% were male and 30% were female.

ccording to Llanes, male population accounts for more
hospital admission than females in diabetic foot infections. In
‘our study 90.4% patients had type 2 diabetes and only 9.6%
had type 1 diabetes (table-1). We observed that 48.2% patients
had ulcer followed by 27.27% with cellulitis and 20.78% with
gangrene. According to a study by Anandi C, out of 107
patients with diabetic foot lesion, 56% had ulcer followed by
26.1% cellulitis and 15.9% gangrene.’

‘The present study illustrates the infection is due to gram-
ppositive cocci, gram-negative bacilli and polymicrobials.
/Among these 65.6% were gram-negative bacilli followed by

0.02% gram-positive cocci and 14.92% polymicrobials
were isolated. Out of which four types of gram-positive cocci
land seven types of gram-negative bacilli were recorded. Our
study revealed that E. coli(19.5%), Klebsiella (14.35%),
H’seudomonas (10.8%) and Citrobacter (10.3%) were the
most common gram-negative organisms isolated.
‘Staphylococcus aureus (14.4%) and Enterococcus (11.8%)
lwere the most common gram-positive pathogen isolated in
our study.

[These results were comparable with a similar study which
was conducted in Bangalore by Vidya D et al, in diabetic foot
infections where the most commonly isolated organisms were
‘Staphylococcus aureus, Citrobacter species, Pseudomonas
species, Enterococcus and Pneumococci.

According to Motta RN et al, entero bacteriaceae group
(97.8%) were the most frequently isolated bacteria.

"According to David BS, extended-spectrum 4-lactamasej
(ESBL)-producing organisms are an increasing problem for‘
practitioners dealing with infectious disease. Escherichia
coli, Klebsiella pneumoniae and Klebsiella oxytoca are the‘
most common ESBL-producing pathogens." \

Sensitivity testing was done for patients with gram—negativd
bacilli in diabetic foot infection and it was found that
organisms showed increased resistance patterns to‘
cephalosporins, while in case of infections due to gram-
positive cocci, cephalosporins were effective. Prevalence o

polymicrobials and efficacy of cephalosporins on them was
not studied separately. ‘

According to the reporting at ICAAC conference, ESBLs are
beta-lactamases that  hydrolyze extended-spectru

cephalosporins with an oxyimino side chain. These
cephalosporins include cefotaxime, ceftriaxone, and
ceftazidime, as well as the oxyimino-monobactam
aztreonam. The clinical relevance of ESBLs has been wel
documented by numerous published case reports describing
clinical failures with the use of third generation‘
cephalosporins such as these oxyimino-cephalosporins|
(cefotaxime, ceftriaxone, and ceftazidime) as well as with the,
use of cefoxetin and the fourth generation cephalosporin,‘
cefepime. Thus, the problem of ESBLs is clinically important,
yet remains relatively unappreciated by most clinicians. This
is because many clinical microbiology laboratories continug]
to mistakenly report these gram-negative bacillary isolates as

Table No.1 Age Distribution with Sex

Age in years Male Female Overall
years (%) (%) (%)

41-50 14(25.92) 7(30.43) 21(27.27)
51-60 15(27.77) 9(39.13) 24(31.16)
61-70 17(31.48) 4(17.39) 21(27.27)
71-80 8(14.81) 3(13.04) 11(14.28)
Total 54(100.0) 23(100.0) 77(100.0)

Table 2: Prescribing Pattern of Drugs

Drug
combination
of Drug

Dosage

Empirical

N=77(%)

After first
culture

After
repeat
culture one
N=48(%)

After
repeat
Culture two

N=77(%) N=9(%)

Cefotaxime lgm IV BD

41(53.24)

26(33.76) 5(10.41) 1(11.1)

Ceftriaxone lgm IV BD 4(5.19)

13(16.38) 6(12.50) 1(11.11)

Cefoperazone
+Sulbactum

1.5gm IV BD

28(36.36)

19(24.67) 10(20.83) 4(44.44)

Cefepime(Cpm) lgm IV BD 3(3.89)

3(3.89) 1(2.08) -

Cefexime(Cfx) lgm IV BD 1(1.29)

2(2.59) 1(2.08) -

Drugs other than - -

cephalosporins

14(18.18) | 25(52.08) 3(33.33)
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susceptible due to difficulties in identifying which isolates
possess this important beta-lactamases."

In the present study, injection cefotaxime (53.24%) was the

ost commonly prescribed drug followed by injection
cefoperazone + salbactum (36.36%) and injection ceftriaxone
‘(5 .19%). (Table-2).

‘Out of the 77 patients in first culture, 47 patients yielded
‘growth, 17 had no growth and 13 had normal skin flora (Table-
3).So the sample for repeat one culture is 47 (n=47) and
similarly repeat two culture is 8 (n=8).(Table-3)

Out of 77 patients, 41 (53.24%) patients prescribed with
‘cefotaxime as empirical treatment and pus sample were sent
for culture and sensitivity test. In 19 (46.3%) patients, there
was either no growth or normal flora and 22 (53.7%) patients

yielded growth. Antibiograms were available only for 17
isolates. Out of these 17, 8 gram-negative bacilli (47.1%) an

1 polymicrobial (5.9%) were resistant to empirical drug after
first culture [With 95% CI 0£26.17-69.04 and 95% Cl of 1 051
26.98 respectively]. |

Without following the antibiograms, cefotaxime was
discontinued in 2 (11.8%) (95% CI: 3.29-34.34) patients off
the 17 isolates, even though it was sensitive and in 5 (29.4%)‘
(95% CI: 13.28-53.13) patients where antibiograms were not
available. It is prudent to inform the microbiologist to include‘
the empirical drug for testing sensitivity pattern of organism|
inantibiogram, before continuing or discontinuing the drug. |

In 4 (23.5%) (95% CI: 9.56-47.26) patients (3 gram-negative,
and 1 gram-positive organisms isolated), the patients Were‘
sensitive to organisms after first culture and developed

Table 3: Growth of Organisms at different points of culture

\ \
\ \
| Contents First Culture Repeat Culture Repeat Two |
(N=T77) (N=47) (N=8)
| Normal flora skin 13(16.88%) 4(10.41%) - |
| Growth 47(61.03%") 39(81.25%) 8(100.0%) |
‘ No Growth 17(22.07%) 4(8.33%) - ‘
| Total 77(100.0%) 47(100.0%) 8(100.0%) |
\ Table 4: Frequency distribution of organisms isolated \
‘ SI.No | Gram-positive cocci First culture | Repeat one Repeat two \
(n=47) (n=39) (n=8)
| 1 Enterococcus (E.f) 3(6.38%) 2(5.12%) - |
‘ 2 Coagulase positive Staphylococcus 4(8.51%) 2(5.12%) - ‘
‘ aureus (Cps) ‘
3 Coagulase negative Staphylococcus - - 1(12.5%)
| aureus (Cns) |
\ 4 Streptococcus (St) 2(4.25%) 2(5.12%) - |
\ Total Gram- positive Cocci 9(11.68%) 6(15.38%) 1(12.5%) \
| Gram-negative bacilli First culture | Repeat one Repeat two |
(N=47) (N=39) (N=8)
\ Enterobacteriaceae group \
‘ 1 Citrobacter (S) 7 (14.89%) | 9(23.07%) 1 (12.5%) ‘
| 2 Klebsiella (K) 3 (6.38%) 4 (10.25%) - |
3 E. coli (E.c) 8 (16%) 5 (12.82%) 1 (12.5%)
| 4 | Proteus spp (Pr) 5(10.63%) | 2(5.12%) 2 (25%) |
\ 5 Enterobacter (E) - - - \
| Other than gram-negative bacilli ‘
| 6 Pseudomonas (P) 8 (17.02%) 3 (7.69%) - |
7 Nlfgnb 3 (6.38%) 5(12.82%) 1 (12.5%)
| Total Gram-negative bacilli 34 (72.34%) | 28 (71.79%) 5(62.5%) |
‘ First culture | Repeat one Repeat two ‘
| (n=47) (n=39) (n=8) ‘
| 1 Polymicrobials 4 (8.51%) 5 (12.82%) 2 (25%) |

NIfgnb = Non-lactose fermentative gram-negative bacilli other than pseudomonas
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Table 5: the percentage sensitivity pattern of organisms in relation to cephalosporins

Organism | Cefotaxime |Cefoperazone| Ceftriaxone | Cefepime Cefdinir Ceftazidime | Cefuroxime

S R| S |[R S R | S R | S R | S R | S R
C 54.5136.4|54.5|36.4 455|364 - |[182] - |18.2] 9.1 |182| - |18.2
P 14.3 180.9|28.6 |57.1 | 28.6| 66.7| 4.8 |{429| 4.8 |38.1| - |381| - |23.8
K 16.7 | 66.7|20.8 [17.8 | 16.7] 66.7| - [29.2| - |25.0| 4.2 |333| 0 |29.2
E.c 31.6 |47.4|289|60.5|26.3| 60.5| 2.6 {289 - [28.9| 53 |36.8] - |263
E.f 43.5(26.1| - |26.1]21.7|304| - |13.0| - |13.0] - |304| - |13.0
Cps 41.7 (417 - [50.0| - |[25.0) - |83 | - |83 | - 83 [16.7] 83
C 222 1333|444 (444 |44.4|555| - |1L.1| - - - |222)11.1 | -
Pr 50.0 | 16.7(50.0 |33.3 | 66.7|33.3| - [16.7| - |16.7(16.7|333| - |16.7
Nfgnb - |75.0(83 |91.7| 83 |75.0| 83 |333| - |50.0| - |41.7| - |333
St 66.7 | - - - 333 - - - - - - - - 333
K 25.0 | 75.0|75.050.0 | 25.0| 50.0{ - |25.0| - |50.0| - |750| - |50.0
E 500 | - - 150.0| - - - - - - - - - -

100.0{ - - - -

Cns - |33.3(333333| - - - - - |333] - |333| - [333

S- Sensitive, R- Resistance.

Table 6: Frequency distribution of sensitivity pattern of gram-

positive cocci and gram negative

bacilli

Cephalosporins Gram positive cocci Gram negative bacilli
Sensitive Resistant | Sensitive Resistant
Cefotaxime 41.5% 29.3% 25.0% 57.1%
Cefoperazone 24.4% 31.7% 28.9% 59.4%
Ceftriaxone 14.6% 24.4% 27.3% 58.6%
Cefepime - 9.8% 2.3% 28.9%
Cefdinir - 12.2% 0.8% 26.6%
Ceftazidime - 21.9% 3.9% 34.4%
Cefuroxime 4.9% 14.6% 0.8% 24.2%

|
\
\
\
\
\
|
\
\
\
\
\
| Pr -
\
\
\
\
\
|
\
\
\
\
\

Iresistance after repeat one culture. The CI value was
significant at negative side. Irrational withdrawing or long-
term prescription of cephalosporins can lead to such
resistance.

In 22 patients, repeat culture one was done. Of which 18.2%

ielded either commensols or remained sterile. Of the
Eemaining where there was growth 13 (59.1%) (95% CI:
K#9.13-87.50) patients showed different organisms.
‘Predominant organisms isolated in repeat one culture were:

seudomonas, Klebsiella, Citrobacter, E. coli, Streptococcus
and Enterococcus. The patients could have acquired these
‘organisms as nosocomial spread. Out of 13 different
lorganisms isolated in repeat one culture, 10 (76.92%), 95% CI
(49.7%-91.8%) organisms were resistant to the drug.
El:e:sistance of nosocomial organisms to drug was
iostatistically near to significant value.

Cefotaxime is an effective drug, provided appropriate barrier
echniques are required in preventing nosocomial spread.

\
\
\
\
\
\
\
\
\
\
\
\
- [100.0] - - - - - - |
\
\
\
\
\
\
\
\
\
\
\

Organisms' originally sensitive developed resistance]
approximately in span of two weeks, which may probably be‘
due to antibiotic pressure. |

Out of 77 patients, 28 (36.36%) patients were prescribed wit

cefoperazone + salbactum empirically. After treatment, pus
samples were sent for culture and sensitivity. In 6 (21.4%)‘
patients there was no growth or normal flora. Out of the
remaining, 22 (78.6%) patients yielded growth, antibiograms

\
Out of 20 patients, 8 (40%) (95% CI: 21.88-61.34) gram-

negative isolates, 3 (15%) gram-positive and 1 (5%)
polymicrobial were resistant to first culture [12 (60%), 95%‘
CI:38.06-78.12]. \

In 5 (25%) (95% CI: 11.19-46.87) patients, gram-negative‘
organisms isolated were sensitive after first culture and
developed resistance after repeat one culture. Resistance of‘
gram-negative organisms to cefoperazonetsalbactum was
bio statistically significant at negative side. This shows thalJ

were available for 20 (71.4%) patients.
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cefoperazone+salbactum may not be an ideal alternative for
cefotaxime; however confidence interval (CI value) is
significant on the negative side.

In 22 (78.6%) patients, repeat one culture was done, out of

hich 4 (18.1%) yielded either commensols or remained
sterile. Of the remaining 18 where there was growth, in 11
(61.11%) (95% CI: 38.62-79.69) patients different organisms
were isolated. Out of 11 different organisms isolated, 5
(45.45%) (95% CI: 21.3-71.9) were resistant to empirical
drug.

lcoNCLUSION

‘Although, Cefotaxime is still an active candidate in the
treatment of Diabetic foot, the lengthening shadow of
Iresistance implies that it may not be for long. Gram-negative
‘bacilli dominated the resistant pattern compared to the gram
Fositive cocci for Cephalosporin sensitivity.

Organisms which were originally sensitive, developed
resistance approximately in a span of two weeks, which can
ﬁ)robably be due to antibiotic pressure.

The control and containment of resistance towards
lantimicrobials by microbes represents universal challenge
Fequiring national and international efforts, as ease of long
‘distance to travel no longer limits spread.
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