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ABSTRACT
Medication Appropriate Index (MAI) is used to assess the quality of antibiotic prescribing. The aim of the study
to determine the risk factors of obstructive airway disease and to assess the appropriateness of ongoing
antibiotic therapy using medication appropriate index criteria. A 6 months study was carried out at Karuna
Medical College Chittur. The patient details were collected in a specially designed data entry form and results
were statistically analysed using chi square test. During the study period, a total of 202 patients were enrolled.
Out of this, 150 (74%) were male patients and 52 (26%) were female patients and Distribution of risk factors, exsmokers 34 (15%) were more prone to infective exacerbations, followed by smokers 34 (17%), alcoholics 33
(16%), allergies 12 (6%), ex-alcoholics 8 (4%) and patients with both smoking and alcoholism were 10 (5%). The
most common problems were seen with indication (68%), duration of therapy (74%), and dose of antibiotic
(81%), directions (68%), duplication (64%), effectiveness (75%) and expensiveness (68%). The level of significance
was assessed and found to be significant. Males are more affected than females. The cigarette smoking
influences the rate of influence of lung function by causing path physiologic changes in airways, including
inflammation hyper responsiveness. Using medication appropriate index criteria when comparing
inappropriate v/s marginal and inappropriate v/s appropriate both shows high level of significance which
imply antibiotic therapy was inappropriate. It is found that inappropriate use of antibiotics will increase the
burden of multi-drug resistance. Prescribing under generic name is considered economical and rational.
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INTRODUCTION
Obstructive airway disease (OAD) refers to a group of
disease that cause airflow blockage and air breathing
related problems, and it includes chronic obstructive
pulmonary disease (COPD), bronchiectasis and asthma.
[1] A COPD exacerbation is characterized by an acute
worsening of patient baseline symptoms including
dyspnea, cough and or sputum, which may require
alteration in regular medication. Exacerbation is a
leading cause of hospitalization in patients with COPD
that affects the quality of life and prognosis.
Prevalence of infectious diseases in the elderly is
increased due to factors like immunesenescence, altered
skin and mucosal barrier function, degenerative
changes in bone and cartilage and reduction in
respiratory capacity. Patients with frequent COPD
exacerbations have poorer quality of life and
accelerated decline in lung functions. In old aged
patients infective exacerbation of COPD is the major
cause of death. [2] These results from several factors
such as cigarette smoking, exposure to occupational
dusts, fumes, environmental pollution and bacterial
infection. It is more common during winter months,
especially during influenza outbreaks. Tobacco smoke
and other air pollutants appear to worsen symptoms
and may prolong the cough. Inhaled allergens, β
adrenergic drugs, exercises, air pollution, cold air,
occupational exposures and stress can trigger asthmatic
symptoms. [3]
The use of antibiotics has become a routine practice for
the infective exacerbations. [4] Early administration of
appropriate antimicrobials has been postulated as a key
strategy in the survival of patients with very severe
infections. Antibiotics can be lifesaving drugs, but also
carry significant potential harms. Numerous challenges
associated with antibiotic use exist in the elderly. About
50-80% of Geriatrics receives an antibiotic every year
and 25-75% of antimicrobials prescribed in nursing
homes
are
considered
inappropriate.
Rapid,
indiscriminate administration of broad-spectrum
antibiotic therapy also favours antibiotic resistance.
There are significant risks and possible adverse
consequences of inappropriate antibiotic therapy in the
elderly.
The selection and use of appropriate antibiotics will
determine the success of treatment and can avoid the
occurrence of antibiotics resistance. [5] Inappropriate
prescribing is a common problem, especially among
elderly patients, although the reported prevalence of
the problem is variable due to the lack of a GOLD
standard. [4] While appropriate selection is essential,
inappropriate prescribing in terms of dosage, duration
of therapy, drug-drug interactions, and drug-disease
interactions is also important because it can contribute
to increased adverse drug reactions, health care costs,
and bacterial resistance. [6] The threat caused by
injudicious use of antibiotics can be optimized by
implementing appropriate use of antibiotics. [7-27]

The Medication Appropriateness Index (MAI)
developed by Hanlon et al., in 1992 and modified in
1997 is intended to be a reliable, standardized method
of addressing multiple elements of drug therapy
prescribing, applicable to a variety of medications and
clinical conditions. [1] Medication Appropriate Index
(MAI) is used to assess the quality of antibiotic
prescribing. The MAI measures ten domains of
prescribing they are indication, effectiveness, dosage,
directions,
practicality,
drug-drug
interactions,
duplication, duration, expensiveness, route of
administration [1] Indication is defined as sign,
symptom, disease, or condition for which medication is
prescribed. Appropriate indication determines proper
drug selection which is based on accurate diagnosis. [1]
Effectiveness is defined as producing a beneficial result.
It assess whether the drug prescribed is capable of
being effective for the indication in a population of
patients. Selection of appropriate antibiotics can leads
to the success of therapy. [1] Dosage is defined as the
total amount of medication taken per 24 hour period
for regularly scheduled medications. It is an important
factor in successful treatment of infection. Excessive
dose may cause toxicity and side effects. So dose
calculation should be based on circumstances and
patient’s condition. [1] Directions are defined as the
instructions in the use of a medication by a patient. It
assesses the route of administration, relationship to
food and liquid, the schedule, and time of the day. So
taking the drugs correctly and understanding the right
way for administering them can reduce the risk. [1]
Direction practical is defined as capable of being used
or being put into practice. It assess whether the
directions for use are practical for the patient to take
and takes into consideration the potential for patient
adherence without sacrificing efficacy, as well as
formulary. [1] Drug–Drug interactions are an interaction
is said to occur when the effects of one drug are
changed by the presence of another drug. Sometimes
drug interaction may result in reduction in efficacy of
prescribed antibiotics. Clinical significance can note a
harmful interaction. [1] Unnecessary duplication is
defined as non-beneficial or risky copying of drugs.
Unnecessary duplication exists when two drugs from
the same chemical or pharmacological class are
prescribed simultaneously. Duplicate prescribing is
known to occur across health systems and is one of the
most frequent drug related problems. Therapeutic
duplication increases the risk of adverse drug reactions
without additional therapeutic benefits. [1] Duration is
defined as length of therapy. It estimates whether the
length of time that the patient has received the drug is
acceptable. According to standard guidelines, duration
of antibiotic treatment in respiratory tract infections is
5-10 days. Inappropriate duration of antibiotic
treatment leads to development of antibiotic resistance.
[1] Cost of therapy, is assess how the cost of the drug
compares to other agents of equal efficacy and safety.
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Cost effectiveness of antibiotics influenced by several
factors relating to characteristics and use of antibiotics
(i.e., diagnosis, resistance, patient compliance with
treatment and treatment failure). So physicians need to
take into account of these factors when prescribing on
antibiotics and assess whether a specific antibiotic
treatment adds sufficient value to justify its cost. [1]
Route of administration, In majority of the cases
parenteral administration of antibiotics are more
common than oral and in some cases parenteral drug
was switched to oral form. Factors such as the
unavailability of an oral preparation and a patient’s
inability to tolerate one may influence the choice of this
route. [1]
Considering the above stated circumstances we have
carried out this study with the objectives of evaluating
the risk factors of obstructive airway disease and to
assess the appropriateness of antibiotic prescribing in
infective exacerbations among elderly patients.

Statistical Analysis
Graph pad prism 7 Software (Chi-square test).
RESULTS
During the entire study period we evaluated 202
prescriptions with obstructive airway diseases and
assessed the appropriateness using MAI criteria. Figure
1 show that study distribution. Among 202 cases,
retrospective study was carried out with 101 patients
(50%) and prospective study was carried out with 101
patients (50%).

MATERIALS AND METHODS
Study Site
The study was carried out in the General Medicine
Department of Karuna Medical College Hospital,
Palakkad District, Kerala, India.
Study Design & Study Duration
The study was designed as a 6 months Prospective
Fig. 1: study distribution
observational study (November 2016 to April 2017) and
3 month Retrospective observational study (August
2016 to October 2016).
Study Population
A total of 202 subjects included in the study. The
patients were selected on the basis of inclusion and
exclusion criteria.
Study criteria
Inclusion criteria
Patients greater than 60 year old, patient visiting
outpatient and inpatient Department of General
medicine with obstructive airway disease and patients
willing to participate.
Exclusion criteria
Patients with tuberculosis and on treatment with
Fig. 2: Gender distribution among the study population
immunosuppressants and patients unwilling to
participate.
Study Procedure
The study was approved by Institutional Ethical
Committee (GCP/IEC/1173/2016) dated on 24.10.2016.
A predesigned data collection form was used to collect
the prescription details of inpatients and outpatients of
Department of General Medicine. Data collection form
which includes the patient demographic profiles, past
medical and medication history, treatment chart and
pharmacist intervention. Medication Appropriate Index
(MAI) is used to assess the quality of antibiotic
prescribing. The MAI measures ten domains of
prescribing (i.e., indication, effectiveness, dosage,
directions,
practicality,
drug-drug
interactions,
Fig. 3 : Distribution of risk factors among study population
duplication, duration, expensiveness, route of
administration) [Annexure 11.1]
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Fig. 4: evaluation of antibiotic appropriateness using MAI criteria
Table 1: Level of Antibiotic Appropriateness
S. No
Level of Appropriateness
1
Inappropriate v/s Marginal
2
Inappropriate v/s Appropriate

P value
<0.0001****
<0.0001****

Figure 2 show that distribution of obstructive airway
disease based on gender. During the study period, a
total of 202 patients were enrolled. Out of this, 150
(74%) were male patients and 52 (26%) were female
patients. The study revealed that higher incidence of
obstructive airway diseases for male patients when
compared to female patients. Figure 3 show the
distribution of risk factors among patients with
obstructive airway disease. In this study, ex-smokers 34
(15%) were more prone to infective exacerbations,
followed by smokers 34 (17%), alcoholics 33 (16%),
allergies 12 (6%), ex-alcoholics 8 (4%) and patients with
both smoking and alcoholism were 10 (5%). Figure 4
show evaluation of antibiotic appropriateness using
MAI criteria. Of the 202 patients, 174 (86%) had a
problem with antibiotic prescribing according to the
MAI criteria. The most common problems were seen
with indication (68%), duration of therapy (74%), and
dose of antibiotic (81%), directions (68%), duplication
(64%), effectiveness (75%) and expensiveness (68%). We
evaluated the multiple dimensions of antibiotic
prescribing for obstructive airway disease. Table 1
shows the level of antibiotic appropriateness.
Appropriateness was analyzed using three parameters
such as marginal, appropriate and inappropriateness
DISCUSSION
The goal of the study was to evaluate the
appropriateness of antibiotic prescribing in old aged
patients with obstructive airway disease. The
administration of appropriate antibiotics has been
postulated as a key strategy in the survival of patients
with very infections. Especially in old aged patients the

antibiotic selection should be appropriate in accordance
with standard treatment.
Lifestyle of the male population would have
contributed in this disparity. Females also have a
chance to get COPD. This suggests that contribution of
environmental exposure other than active smoking
leading to COPD seems to more substantial in females.
[6] The study done by Kancherla et al [7] also found that
male patients were comparatively more than the
number of female patients. Errabelly P et al [24] also
reported a male predominance in the study.
The cigarette smoking influences the rate of influence
of lung function by causing pathophysiologic changes
in
airways,
including
inflammation
hyper
responsiveness. [3] Previous study done by N Terzikhan
et al [6] also found that ex-smokers were more compared
to current smokers in obstructive airway disease.
We found that more than two-thirds of patients had
one or more prescribing problems with antibiotics. This
rate is higher than rates ranging from 15-55% found in
previous studies. [4] Of the factors we evaluated the
history of alcohol abuse was independently associated
with inappropriate prescribing. One possible
explanation is that practioners take extra time to think
about proper dosing in patients with alcohol abuse
since they are immunosuppressed. But the study
conducted by Tobia et al [1] evaluated the antimicrobial
appropriateness in hospitalized patients and found that
65% had a problem with antibiotic prescribing and
most common problems were seen with expensiveness,
practicality and dosage of the antibiotic. Improving the
appropriate use of antibiotics is a difficult task, but
necessary in order to decrease the development of
antibiotic resistant bacteria. [4] When comparing
inappropriate v/s marginal and inappropriate v/s
appropriate both shows high level of significance
which imply antibiotic therapy was inappropriate.
Our study evaluated that there is a high rate of
inappropriate antibiotic prescribing that extends
beyond antibiotic selection for old aged patients
diagnosed with OAD (COPD, bronchitis, bronchiectasis
and asthma). Improper directions, incorrect dosing,
ineffectiveness, unnecessary duplication, incorrect
duration of therapy and choosing more expensive
medication were the common
reasons for
inappropriate
prescribing.
It
is
found
that
inappropriate use of antibiotics will increase the burden
of multi-drug resistance. Prescribing under generic
name is considered economical and rational. This study
gives us an insight to the current status of antibiotic
prescribing and is also recommending to maintain well
accepted standard treatment guidelines.
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