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ABSTRACT: Ophthalmologists generally treat ocular infections by giving
prophylactic anti-microbial therapy as they do not have data from culture
analysis. The indiscriminate use of anti-microbials can lead to drug resistance,
difficulty in treating infections, and increased chances of severe ocular damage.
The purpose of this study was to analyze the utilization of anti-microbial drugs
in the ophthalmology department at a tertiary care hospital. This is an
observational study conducted in a tertiary care hospital. Details of total 740
prescriptions were collected from out-patient records and analyzed. The total
740 prescriptions, 56.4% were males, and 43.6% were females. The highest
number of patients was in the age group of 61-70 years. Post-operative cataract
cases were in maximum (51.9%) followed by conjunctivitis (15.3%). A total of
846 anti-microbial drugs were analyzed from 740 prescriptions. Average number
of anti-microbials per prescription was 1.15. Eye drops were the most commonly
prescribed dosage formulation. Moxifloxacin was the most commonly
prescribed anti-microbial drug as monotherapy. The most commonly prescribed
fixed-dose combination was gatifloxacin plus prednisolone. The frequency and
the duration of anti-microbial therapy were recorded in all the prescriptions. The
present study shows that the prescribing patterns of ophthalmologists are based
on clinical knowledge, expertise and is in accordance with the rational utilization
of anti-microbials. In this study, the information regarding the frequency and
duration of the study were recorded in all the prescriptions. Restraint on
polypharmacy revealed in our study could be advantageous in reducing the
potential adverse effects and economic burden on the patients.

INTRODUCTION: Medicines are essential
components of the health care system, and modern
health care is dependent on the availability of
necessary medicines. They cure diseases, promote
health and save the lives of the public. The
medicines are doubtlessly one of the important
weapons of mankind to combat illness®.
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World Health Organization (WHO) in 1977 defined
drug utilization research as the marketing,
distribution, prescription, and use of drugs in
society, with special emphasis on the resulting
medical, social and economic consequences 2.

A prescription is an authorized document given to a
patient by a physician that contains instructions to
take a medicine or treatment. As stated by WHO,
rational prescription of drugs requires that the
patients receive appropriate medicines to their
clinical ailments, at appropriate time intervals, in
proper doses to fulfill individual requirements for
an adequate duration 2. The rational use of drugs is
crucial for effective healthcare.
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However, irrational use of drugs, considered as a
problem all over the world and is more prevalent
especially in the developing countries due to
irrational prescribing, dispensing and use of
medicines . The irrational prescribing of drugs is a
well-recognized problem worldwide. It is not just
responsible for the adverse effects but also leads to
exacerbation of the disease and causes
psychological suffering to the patients as well as to
the members of the family. Thus, irrational
prescription causes a financial burden to the patient
>, According to an estimation done by WHO, more
than half of all the medications are prescribed,
administered or sold inappropriately.

The abuse, underuse or misuse of prescriptions
results in wastage of valuable medicines °. To
avoid such problems and provide an adequate
standard of treatment, every member of the
healthcare system should practice rational use of
drugs. Important standards for rational drug use are
correct diagnosis, proper prescription, proper
dispensing, and patient compliance. In India, a
study found that prescriptions did not reflect a
proper clinical diagnosis of the patients, antibiotics
in 60% of the prescriptions were prescribed without
valid indications, and steroids were given
irrationally in 75% of prescriptions °.

Ophthalmic infections such as conjunctivitis,
blepharitis, keratitis, dacryocystitis and
endophthalmitis may damage important structures
of eye and adnexa, which can possess potential risk
in terms of visual morbidity and blindness if left
untreated. Successful treatment of ocular infections
depends on the understating of anti-microbial
properties related to the mechanism of action and
on pharmacokinetic properties such as Absorption,
Distribution, Metabolism, and Excretion (ADME).
Conjunctivitis is the most commonly occurring
disease reported by treating doctors worldwide. On
the other end, endophthalmitis is the grave
complication resulting due to ocular trauma and
surgeries, especially cataract surgery ®.

In the field of ophthalmology, physicians usually
treat ocular infections by giving prophylactic anti-
microbial therapy as they often do not have data
from culture analysis. There is a fluctuating trend
in the resistance of common pathogens. Thus,
indiscriminate use of anti-microbials leads to
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resistance, difficulty in treating the infections, and
increased chances of severe ocular damage °.
Regardless of the higher drug concentrations
achieved in ocular tissues with the use of topical
anti-microbials, cases of clinical failure and/or less
than optimal cure rates with empirical therapy are
increasing. These reports emphasize the need to
reevaluate the available treatment options and
design improved strategies for the prevention and
treatment of ocular infections °. The purpose of
this study was to analyze the drug utilization
pattern, create awareness among ophthalmologists
regarding rational prescription, minimize the errors
of prescription and improve therapeutic benefit.

MATERIALS AND METHODS: Study design,
setting, and study population: The present study
was an observational study carried out among the
out-patients admitted to the department of
Ophthalmology in Justice K. S. Hegde Charitable
Hospital, Deralakatte, Mangaluru between January
2017 to December 2017. Data was collected
visiting  the  Out-Patient  Department  of
Ophthalmology thrice a week. A total of 740
prescriptions were collected using convenient
sampling and were analyzed. Out-patients visiting
the Ophthalmology Department of Justice K. S.
Hegde Charitable Hospital during the study period
who needed anti-microbial therapy were included
in the study. Patients who were not willing to
participate and provide their consent were
excluded.

Data Collection: Out-patient records were referred
and the relevant data was collected in a specially
designed pro forma by the investigator. Data
collected in pro forma included demographic data —
hospital number, age and gender, final diagnosis,
data pertaining to the drug therapy - Anti-
microbials prescribed with dosage form, duration
of drug therapy, frequency of prescription, route of
administration, fixed-dose combination (if any).

Ethical Considerations: After obtaining approval
from the Institutional Ethics Committee (IEC), Ref,
No: INST.EC/145/2016-17, the study was
undertaken for a period of 12 months.

Statistical Analysis: Data was tabulated on a
Microsoft Excel spreadsheet and analyzed as mean
frequency and percentages.
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RESULTS: As shown in Table 1, the highest
number of patients (both males and females
included) were in the age group of 61-70 years
(214 patients, 29%) followed by the age group of
51- 60 years (178 patients, 24%) and 41-50years
(111 patients, 15%). Of the total 740 prescriptions
assessed, the number of male patients was 417
(56.4%), and female patients were 323(43.6%). Of
the total 740 prescriptions assessed, as shown in the
following Fig. 1, majority were the cataract cases
undergone surgery (384 patients, 51.9%) followed
by conjunctivitis (113 patients,15.3%), keratitis (29
patients, 3.91%), dacryocystitis (25 patients,
3.37%), the cases undergone surgery for retinal
detachment (25 patients, 3.37%), the cases
undergone surgery for corneal transplantation (21
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patients, 2.83%), trauma (21 patients, 2.83%), the
cases undergone surgery for pterygium (20
patients, 2.70%), the cases undergone lid surgery
(16 patients, 2.16%), foreign body (16 patients,
2.16%), the cases undergone surgery for glaucoma
(12 patients, 1.62%), meibomitis (10 patients,
1.35%), blepharitis (7 patients, 0.94%), the cases
undergone surgery for squint correction (6 patients,
0.81%), uveitis (6 patients, 0.81%), the cases
undergone surgery for proliferative diabetic
retinopathy (5 patients, 0.67%). Others (24 patients,
3.24%) constituted disorders such as orbital
cellulitis, hordeolum inter num, the cases
undergone evisceration endophthalmitis and
silicone oil removal procedures.
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FIG. 1: FREQUENCY OF OCULAR DISORDERS IN THE OUT-PATIENT DEPARTMENT OF OPHTHALMOLOGY

(N=740)

A total of 846 drugs were analyzed from 740
prescriptions. As shown in Fig. 2, one anti-
microbial was prescribed in each of 662
prescriptions (89.5%), two anti-microbials were

prescribed in each of 54 prescriptions (7.3%), three
anti-microbials were prescribed in each of 20
prescriptions (2.7%), and four anti-microbials were
prescribed in each of 4 prescriptions (0.5%).
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FIG. 2: FREQUENCY OF A NUMBER OF ANTI-MICROBIALS PRESCRIBED PER PATIENT (N=740)
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Of the total 846 drugs prescribed, 754 were eye
drops (89.12%) followed by 63 tablets (7.45%) and
29 ointments (3.43%) - Fig 3. Of the total 846 anti-
microbials prescribed, 746 were fluoro-quinolones
either as a single anti-microbial or FDCs with
steroids (88.19%) followed by 36 antifungals
(4.24%), 31 cephalosporins (3.66%), 31 amino-
glycosides (3.66%), and 2 antivirals (0.25%).

3.43%

= Tablet = Omtment

= Drops

FIG. 3: FREQUENCY OF DOSAGE FORMULATIONS
PRESCRIBED (N=846)

This pattern of prescribed anti-microbials is
depicted in Fig. 4. The total 846 anti-microbials
prescribed, fixed-dose combination of gatifloxacin
plus prednisolone was prescribed 243 times
(28.72%), followed by gatifloxacin  plus
dexamethasone 236 times (27.90%), moxifloxacin
190 times (22.46%), ciprofloxacin 55 times(6.5%),
tobramycin 31 times (3.66%), cefixime 27 times
(3.2%), natamycin 24 times (2.83%), gatifloxacin
12 times (1.41%), other antifungals such as
ketoconazole and voriconazole 12 times (1.41%).
Moxifloxacin plus dexamethasone was prescribed
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10 times (1.19%) followed by cefazolin 4 times
(0.47%) and acyclovir 2 times (0.25%).

0.25%

m Fluoroguinolones m  Antifungals = Cephalosparins

= Antiviral
FIG. 4: FREQUENCY OF VARIOUS CLASSES OF
ANTI-MICROBIALS PRESCRIBED (N=846)
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This  frequency of various anti-microbials
prescribed is shown in Fig 5. Among the total 846
anti-microbials, FDCs were prescribed 489 times
which accounted for 57.80% of the total number of
anti-microbials - Fig 6. A total of 846 anti-
microbials were analyzed in 740 prescriptions. An
average number of anti-microbial per prescription
was 1.15. Fixed drug combination (FDC) of
antibiotic with steroid accounted for 489 (57.81%)
of the prescribed anti-microbials. The most
commonly used FDC was gatifloxacin plus
prednisolone 243 (28.72%). The most commonly
prescribed anti-microbial as monotherapy was
moxifloxacin 190 (22.46%). Information about the
frequency of anti-microbial administration and the
duration of the anti-microbial therapy was recorded
in all the prescriptions. These findings are tabulated
in Table 2.
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FIG. 5:

FREQUENCY OF VARIOUS ANTI-MICROBIALS PRESCRIBED (N=846)
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FIG. 6: FREQUENCY OF FDCS PRESCRIBED (N=846)

TABLE 1: PATIENT CHARACTERISTICS

Age (Years) Frequency (%)
1-10 years 15 (2.30%)
11-20 years 22 (2.98%)
21-30 years 59 (8.10%)
31-40 years 67 (8.79%)
41-50 years 111 (14.60%)
51-60 years 178 (23.64%)
61-70 years 214 (28.51%)
71-80 years 66 (9.45%)
81-90years 7 (1.49%)
91-100years 1 (0.14%)

Gender
Male
Female

417 (56.4%)
323 (43.6%)

TABLE 2: DRUG UTILIZATION BASED INDICATORS

Indicators Assessed Data Value
Total number of anti- 845
microbials prescribed

Average number of anti- 1.15

microbials perprescription

Most commonly prescribed Moxifloxacin 22.46%

anti-microbial as (190/846)
monotherapy
Percentage of FDCs of anti- 57.81% (489/846)

microbials prescribed
Most commonly prescribed
FDC of anti-microbial

Gatifloxacin plus
Prednisolone 28.72%

(243/846)
Percentage of anti-microbials 12.30% (104/846)
from NLEM
Frequency of anti-microbial 100%
therapy recorded
Duration of anti-microbial 100%
therapy recorded

DISCUSSION: Prescription pattern studies are
done to assess the quality of health care provided to
the patients. Drugs play an important role in
modern medicine. They promote the good health of
humans. A desired effect of the drug can only be
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achieved by practicing rational use of medicine.
Prescription pattern studies assess the quality of
health care provided to the patients. Rational
prescription ensures maximum benefit to the
patients, decreases side effects and economic
burden. Since anti-microbials are one of the most
commonly prescribed drugs in ophthalmology, this
study has been undertaken to evaluate the anti-
microbial usage pattern.

A total of 740 prescriptions were analyzed in the
study period; the proportion of male patients
(56.4%) was more compared to female patients
(43.6%). A similar pattern was observed in some
previous studies * *2. In our study, the highest
number of patients were in the age group of 61- 70
years. Other studies showed age groups of 41-50
years and 46-60 years, respectively. This could be
coincidental as demographic variations are
common ** . In our study, among the 740
prescriptions analyzed, the majority were post-
operative cataract cases (51.9%) followed by
conjunctivitis (15.3%). Since our hospital is a
tertiary care center, many cases of cataracts are
generally referred from the periphery for surgical
intervention. This is in accordance with the study
done by Suman RK et al., *® which showed cataract
(25%) and conjunctivitis (24%) were the most
common disorders; conjunctivitis as the most
common disorder encountered was attributed to
poor sanitation *°.

Polypharmacy can lead to increased adverse
effects, drug-drug interactions, increased economic
burden related to anti-microbial therapy, and non-
compliance of the patients. It is recommended that
the average number of drugs per prescription
should be limited to two. In our study, the average
number of drugs per prescription was 1.15, which
is within the specified limit. This is in accordance
with the study done by Suman RK et al., * which
reported an average of 1.15 anti-microbials per
prescription. Other studies have reported higher
values of an average number of anti-microbial per
prescription (1.43).

In the present study, a lower average number of
anti-microbials per prescription was documented.
This pattern shows restraint on over-prescription of
drugs and polypharmacy. An average number of
drugs should be preferably low as polypharmacy
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increases the risk of drug-drug interactions, adverse
effects, errors in prescriptions, increased bacterial
resistance, and increases the economic burden on
the patients. In our study, the total number of anti-
microbials prescribed was 846. The anti-microbial
therapy in most of the diseases in ophthalmology
was based on clinical symptoms and was
prophylactic to prevent the development of
infections in postoperative cases. Other studies in
ophthalmology in India have reported that anti-
microbials were the most commonly used drugs *’.

Fluoroquinolones, either as a single anti-microbial
or FDCs with steroids, were the most commonly
prescribed class of anti-microbials in this study that
accounted for 88.19% (746/846) of the total
prescribed  anti-microbials.  Fourth-generation
fluoroquinolones like moxiflxacin and gatifloxacin
are preferred as they are having a wider spectrum
of activity against gram-negative as well gram-
positive organisms with lesser adverse effects. In
our study, a total of 57.80% (489/846) FDCs of
antibiotic plus steroids were prescribed. As the
prescriptions in our study had cataract cases in
maximum number, the postoperative prophylaxis of
cataract extraction is administered using a
combination of a topical steroid with an antibiotic,
especially as an eye drop. Hence FDCs were most
commonly prescribed. Other studies done by
Suman RK et al., Gang war A et al., and Jadhav PR
et al. reported the frequencies of use of FDCs to be
40%, 36.98%, and 44.67%, respectively 3 14 15 16
7 The major concern of ophthalmologists
performing cataract surgery is the risk of ocular
infection. Antibiotic prophylaxis in cataract surgery
is essential to prevent infections.

The rationale behind using the combination therapy
of both the drugs in a single ophthalmic preparation
is to overcome the possible wash-out effect that
may be observed with separate administration of
the individual drug. Apart from this, single
preparation of combined drugs is easy to administer
and provides better patientcompliance 2. In our
study, it was found that information regarding the
frequency and the duration of anti-microbial
therapy was mentioned clearly. It was found to be
100%. This shows increasing awareness and
adherence to good prescribing trends of the
ophthalmologists. Other studies have shown lesser
values with respect to the duration and frequency of
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drug therapy. Gangwar A et al., *° reported that the
frequency and duration of drug therapy recorded
were 94% and 75%, respectively. Nehru M et al.,
18- reported that the frequency and duration of drug
therapy recorded were 98% and 75%, respectively.
Maniyar Y et al., *° reported that the frequency and
duration of drug therapy recorded were 94% and
75%respectively. In our study, the most commonly
prescribed dosage formulation was eye drops in
89.12% of the prescriptions. A similar finding was
reported in other studies done by Nehru M et al., *°,
Maniyar Y et al. , Bhatt JH et al., ?* and Akram
MF et al. % The use of drops has the advantage of
local action of the drug and minimizes the
unwanted adverse drug effects that can occur with
the use of systemic administration.

In the present study, 12.30% (104/846) of drugs
were prescribed from the National List of Essential
Medicine 2015, which was consistent with previous
other studies done by Dutta SB et al., %, Jain A et
al., > and Jadhav PR et al. '’ where they reported
16.31%, 24.45% and 19.48% of the drugs were
prescribed from NLEM respectively. In our study,
though less percentage of drugs prescribed from
NLEM, anti-microbials such as moxifloxacin,
gatifloxacin,  tobramycin, and voriconazole
prescribed were in accordance with the national
anti-microbial use guidelines of infectious diseases,
2016, India®,

CONCLUSION: Drug utilization studies were
done at regular intervals to ensure benefits and
safety to the patients. The present study intends to
describe patterns in prescribing anti-microbials for
various conditions in ophthalmology. The present
study at a tertiary care hospital shows that the
prescribing patterns of ophthalmologists are based
on clinical knowledge, expertise and are in
accordance with rational utilization of anti-
microbials. In this study, the information regarding
the frequency and duration of the study were
recorded in all the prescriptions. Restraint on
polypharmacy revealed in our study could be
advantageous in reducing the potential adverse
effects and economic burden on the patients.
Antibiotics were administered prophylactically in
post-operative cataract cases to prevent infections.
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