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Patient Care. superintendent, chief medical officer, and chief pharmacist and to Pharmacy and Therapeutic

Committee. In our study, formulary was compiled in 221 drugs including FDCs. Monographs
were prepared for all the selected drugs in the hospital pharmacy as per standard formularies.
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health care professionals’ for clinical practice to endorse the quality of life in the patients, by
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INTRODUCTION

A vital step in maximizing the therapeutic outcome of public sector cost on drugs is rational selection of drug products. In the
US, this process is termed "formulary development. Drugs are having a decisive role in the management and prevention and of
diseases. World Health Organization (WHQO) formularies are gives the complete information about the drugs. Defines as a formulary
is a manual including clinically oriented summaries of complete monographs of selected medications, it is gives consideration to the
current clinical decision of prescribers ™. Hospital formularies originally started existence in hospitals as collection of commonly
prescribed pharmaceutical medicaments and preparations, produced primarily for reference purposes . The study was to prepare
hospital drug formulary for the speciality departments in tertiary care hospital. Hence, developed formulary will be useful for reducing
the brands available in the hospital which helps in rational drug use ™. A number of other problems known to exist in most health
care system are limited drug budgets, increasing number of drug alternatives, irrational pre-scribing and use of medications, incidence
of unsafe and n on-efficacious medications, be short of unbiased drug information, high costs of medications. *]The rationale for
formulary development is that prescribers become familiar with the pharmacological actions, indications for therapy, side-effects,
interactions and contraindications for a defined range of drugs for common conditions. !

Formulary systems are used in many different settings and organizations with policy statements on the use of formularies and
formulary systems in hospitals and health care systems ™. A number of other problems known to exist in most pharmaceutical system
are limited drug budgets, increasing number of therapeutic alternatives, improper prescribing and use of medications, presence of
unsafe and non-efficacious drugs, lack of unbiased drug information, high costs of handling large number of drugs, drugs of
questionable quality on the market.

The formulary was development whereby the institution, working through the pharmacy and therapeutics committee
members, assessment and evaluation of selected from among the numerous available drug entities and drug products those that are
considered most useful in patient care. [ The care of patients in hospitals and other health care facilities is often dependent upon the
effective use of drugs. The multiplicity of drugs available makes it mandatory that a sound program of drug usage be developed within
the institution to ensure that patient’s receive the best possible care. This program is the basis of appropriate, economical drug therapy.
241 The formulary concept is a method for providing such a program and has been utilized as such for many years. The formulary is a
continually revised compilation of pharmaceuticals and important ancillary information that reflects the current clinical decision of the
health care professional. [

A large number of medications and its variables and the multiplicity of drugs available for the treatment of diseases and
making their utilization becomes difficulty. Lack of co-ordination and communication between health care providers contributes to
more number of medication errors and adverse events.™

Significance of Hospital formulary:
The formulary system may be a mechanism by those health care professionals will solve these, and variety of alternative
issues renowned to exist in most pharmaceutical systems: restricted drug expenditures.

Management and Economic Viability of Pharmacies

As a pharmaceutical sector is increasingly liberalized, basic business management skills can become more and more vital to
managers in community pharmacies. Managers would like the talents to create management choices in such areas as management of
operational prices, staffing levels, procural methods, product acquisition prices, and promoting methods. &

A formulary may be a most popular list of medicines that aims to accommodate treatment for the bulk (80-90 per cent) of patients
presenting with common conditions that square measure possible to want treatment with a medication. !

A properly enforced formulary system has the subsequent positive results. Eliminating medicine that square measure unsafe
and ineffective may result in diminished morbidity and Mortality. Reduction within the variety of medicine purchased leads to either
lower overall expenditures, or victimisation constant level of funding to shop for bigger quantities of safe and effective medicine.
There is also a diminished length of hospital stays through elimination of unsafe and ineffective medicine. Having a set list of
medicine employed in the pharmacies its attention on the stipulation of drug data. %!

The P and T committee is in charge of managing the formulary system. It's composed of physicians, prescribers, pharmacists,
and nurses, management directors of the research in institute, quality improvement managers, and different health care professionals.
1 A system thus is needed to represent a PTC/DTC (Pharmacy / Drug Therapeutic committee) that perform with roles of informative
and philosophy body and to develop a Hospital formulary (HF) for the rational-safe, low cost and effective use of medicine.

MATERIALS AND METHODS

It is a prospective and developmental study to design and develop hospital drug formulary for a tertiary care referral hospital.
The study was conducted in a period of six months from September 2016 to February 2017, carried out in a tertiary care multispecialty
hospital, Guntur, Andhra Pradesh.

Hospital details

Manipal is 300 bedded multispecialty tertiary care hospital situated in Guntur district. This includes more than 35 physicians
from different departments, pharmacist and nurses. This hospital has not yet developed an effective hospital formulary system. As the
beginning, our department started the drug data centre, ADR news and medicine error watching then worked on developing Hospital
Formulary through PTC. By continuous amendment of the prepared formulary and conducting Drug Utilization analysis (DUE)
programs, hospital formulary system may be created more practical.
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Approval from P&T committee, Manipal hospital

The study was approved by the PTC; A meeting was conducted with PTC and other healthcare professionals to give the
awareness about the need and importance of Hospital Formulary in the hospital, to consider the healthcare professionals requirements
and suggestions in the hospital and to announce the starting of the study.

Study Procedure:

Different type of questionnaires were developed and designed by discussion with clinical pharmacist and paediatric doctors.
It contained objective type of questions. These questionnaires were used to select the information like indications, precautions, dose,
interactions, and adverse drug reactions to be included under each drug monograph.

Based on the information from the questionnaire, a drug list was prepared for the Paediatric department. By using Master
Drug List and some standard Drug Information resources, drug monographs were prepared. Each monograph provided the information
of generic name, brand names, quantity, synonyms if any, indications, precautions, contraindications, paediatric dose, adverse drug
reactions, interactions, practice points, administration and counselling points of drug. The drugs that were available in combinations
were also mentioned separately at the end of the formulary along with their brand name, generic name, quantity and cost per unit. The
resources used for collection of drug information from the different standard formularies. Monographs were prepared for all the
selected drugs in the hospital pharmacy with the following contents: Synonyms, Therapeutic category, Indication, Pregnancy risk
factor, Contraindications, Precautions/ Warnings, Adverse reactions, Dosage, Drug interactions, Patient information, Brands
available/strength/ formulations 12¢!
The developed drug monographs were given to the healthcare professionals for their opinion and suggestion towards the prepared drug
monographs and modifications were made accordingly. General information which may be useful to the practicing prescribers was
also included in the formulary.

RESULTS AND DISCUSSION

The monographs were prepared for all the selected drugs in Manipal formulary by referring some of standard formularies
such as WHO Model formulary, WHO Essential Drug List, NFI and Standard Databases such as Micro Med-ex, Lexicomp. Table 1
shows the references of formularies and its contents.
I. References for preparation of monographs.

Table 1. References for preparation of monographs.

S No References Content of Each Monograph

1. WHO Model Use, Medical safety issues, Adverse Reactions,
Formulary Contraindications, Warnings/Precautions

2 WHO List Of Pregnancy Implications, Breast Feeding Considerations
Essential Medicines

3 National Formulary ~ Storage, Pharmacological Category, Dosing-Adult, Pediatric,
of India Geriatric, Dosage Forms

4 Micromedex Health  Metabolism/ Transport effects, Drug Interactions, Food
Services Interactions, Dietary Considerations, Monitoring Parameters

5 Lexicomp drug Alert, Brand Names, Dosing- Renal Impairment, Hepatic
information Impairment, Generic  Equivalent available, Product
handbook Availability, Administration, Mechanism of Action,

Pharmacodynamics/Kinetics

1. Monograph Content of Manipal Hospital Formulary.

The monographs of prepared hospital formulary were compared with the prepared Manipal hospital formulary. Information
on Alert , Brand name , Pharmacological category, Dosing, Dosage forms , Generic Equivalent Availability, Product Availability,
Administration , Use, Medical safety issues, ADR, Contraindications, Precautions, Metabolism , Food Interactions , Drug Interactions,
Pregnancy ,Breast feeding considerations, Dietary considerations , Monitoring Parameters , Mechanism of action, storage ,
Pharmacokinetics/dynamics were present in prepared formulary .Table 2 shows content of MHF.
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Table 2. Monograph Content of Manipal Hospital Formulary.

S No Content of Hospital Formulary  WHO NFI Manipal Hospital Formulary
1 Alert NO NO YES
2 Brand Names NO NO YES
3 Pharmacological Category YES YES YES
4 Dosing- Adult YES YES YES
5 Dosage Forms YES YES YES
6 Generic Equivalent available NO NO YES
7 Product Availability NO NO YES
8 Administration NO YES YES
9 Use YES YES YES
10 Medical safety issues YES YES YES
11 Adverse Reactions YES YES YES
12 Contraindications YES YES YES
13 Warnings/Precautions YES YES YES
14 Metabolism NO NO YES
15 Drug Interactions NO NO YES
16 Food Interactions NO NO YES
17 Pregnancy Implications YES NO YES
18 Breast Feeding Considerations YES NO YES
19 Dietary Considerations NO NO YES
20 Monitoring Parameters NO NO YES
21 Pharmacodynamics/Kinetics NO NO YES
22 Mechanism of action NO NO YES
23 Storage NO YES YES

Comparison between monograph content of Manipal hospital formulary and who model list of essential drugs 2015

Information on Alert , Brand name, Generic Equivalent Availability, Product Availability, Administration, , Food
Interactions , Drug Interactions, Metabolism, Dietary considerations, Monitoring Parameters, Mechanism of action, storage ,
Pharmacokinetics/dynamics was not present in WHO Model Formulary 2015

Comparison between monograph content of Manipal hospital formulary and NFI 2016

Information on Alert, Brand name, Generic Equivalent Availability, Product Awvailability, Metabolism, Dietary
considerations, Monitoring Parameters, Mechanism of action, storage, Pharmacokinetics/dynamics was not present in national
formulary of india 2016.

I11. Total No of Drugs in Different Type Formula
Figure 1 shows ,the total no of drugs present in Manipal hospital formulary, National Formulary India, WHO — Essential
Drug List are 221, 377, 452 drugs respectively.

MHF 221
NFI # 37
WHO-EDL 452

0 100 200 300 400 500

total no drugs

Figure 1: Total no of drugs in different types of formularies.
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V. Percentages of Drugs in Different Types of Formularies
Who Model List of Essential Medicines

In WHO Essential Medicines List out of 452 drugs, Anti Microbial, Anti Fungal, Anti Viral, Anti Malarials, Analgesics,
Dermatology , Gynaecology, Gastro , Hormones, Neurology, Nephrology, Nutrition, Oncology, Respiratory, Vaccines consists of 65
(14.3%), 7(1.53%), 29(6.41%), 15(3.31%), 3(0.66%), 16(3.53%), 18(3.98%), 9(1.99%), 13(2.87%), 21(4.64%), 5(1.10%), 12(2.65%),
40(8.81%), 4(0.88%), 24(5.30%) drugs respectively. The Anti Diabetic and Blood products comprised of same no of drugs 6(1.32%),
Cardiology and Fixed Dose Combinations comprises of 23(5.08%), Ortho and Urology comprises of 1(0.22%) drugs respectively.

National Formulary of India 2016

In NFI List out of 377 drugs Antimicrobial, Anti Malarials , Analgesics, Anti diabetic, Blood products, Cardiology ,
Dermatology, Neurology, Oncology, Respiratory, Urology , Fixed dose combinations had 35 ( 9.0%), 7 (1.85%), 9 ( 2.3%), 10
(2.65%) , 6 ( 1.59%), 42 (11.14%), 17 (4.5%), 50 (13.2%) , 28 (7.42) , 25 (6.6%) , 3 (0.79%) respectively . The antifungal and
Nutrition comprised of same no of drugs 8 (2.1%), Anti virals and Gynaecology consists of 15 (3.9%), Gastro, Hormones and
Nephrology consists of 23 (6.1%), Ortho and Vaccines consists of 14 (3.71%) drugs respectively.

Table 3. Percentages of Drugs in different types of Formularies.

S no Name of the drug category WHO(452) NFI(377) MPH (221)
01 Antimicrobial 65 (14.3%) 35 (9.0%) 26 (11.76%)
02 Anti Fungal 7 (1.53%) 8 (2.1%) 6 (2.71%)
03 Anti Viral 29 (6.41%) 15 (3.9%) 2 (0.90%)
04 Anti Malarial 15 (3.31%) 7 (1.85%) 2 (0.90%)
05 Analgesics 3 (0.66%) 9 (2.3%) 12 (5.42%)
06 Anti Diabetic 6 (1.32%) 10 (2.65%) 5 (2.26%)
07 Blood products 6 (1.32%) 6 (1.59%) 5 (2.26%)
08 Cardiology 23 (5.08%) 42 (11.14%) 38 (17.19%)
09 Dermatology 16 (3.53%) 17 (4.50%) 1 (0.45%)
10 Gynecology 18 (3.98%) 15 (3.97%) 8 (3.61%)
11 Gastro 9 (1.99%) 23 (6.1%) 25 (11.31%)
12 Hormones 13 (2.87%) 23 (6.1%) 6 (2.71%)
13 Neurology 21 (4.64%) 50 (13.2%) 16 (7.23%)
14 Nephrology 5 (1.10%) 23 (6.1%) 6 (2.71%)
15 Nutrition 12 (2.65%) 8 (2.1%) 11 (4.97%)
16 Oncology 40 (8.84%) 28 (7.42% 27 (12.21%)
17 Ortho 1 (0.22%) 14 (3.71%) 3 (1.35%)
18 Respiratory 4 (0.88%) 25 (6.6%) 12 (5.42%)
19 Urology 1 (0.22%) 3 (0.79%) 4 (1.80%)
20 Vaccines 24 (5.30%) 14 (3.71%) 1 (0.45%)
21 Fixed Dose Combinations 23 (5.08%) 22 (5.83%) 108 (43%)

Manipal Hospital Formulary

In Manipal hospital formulary List out of 251 drugs Anti microbials, Cardiology, Gynaecology , gastro , Neurology ,
Nutrition , Oncology , Ortho, Urology , Fixed Dose Combinations had 26 (11.76%), 38 (17.19%), 8 (3.61%), 25 (11.31%), 16
(7.23%), 11 (4.7%), 27(12.21%), 3 (1.35%), 4 (1.80%) , 108 (43%) respectively . The Anti fungals, Hormones, Nephrology comprised
of same no of drugs 6 (2.71%), Anti viral and Anti Malarial comprises of 2 (0.9%), Respiratory and Analgesics comprises of 12
(5.42%), Anti Diabetic and Blood products comprises of 5 (2.26%), Vaccines and Dermatology comprises of 1 (0.45%) drugs
respectively.
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Number of drugs as classification wise
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Figure 2: Number of drugs as classification wise.
V. Occupancy of Manipal Hospital Formulary (MHF) in WHO & NFI
In WHO& NFI the Fixed Dose Combinations(FDC) of Manipal hospital formulary occupies the highest percentage, next
cardiology drugs occupies the second highest , on other hand Dermatological drugs and vaccines occupies the lowest

Table 4. Occupancy of Manipal Hospital Formulary (MHF) in WHO & NFI.

S no Category MHF WHO (%) NFI (%)
01 Antimicrobial 26 5.75 6.89
02 Anti Fungal 6 1.32 1.59
03 Anti Viral 2 0.44 0.53
04 Anti Malarial 2 0.44 0.53
05 Analgesics 12 2.65 3.18
06 Anti Diabetic 5 1.1 1.32
07 Blood products 5 1.1 1.32
08 Cardiology 38 8.40 10.07
09 Dermatology 1 0.22 0.26
10 Gynecology 8 1.76 2.12
11 Gastro 25 5.53 6.63
12 Hormones 6 1.32 1.59
13 Neurology 16 3.53 4.24
14 Nephrology 6 1.32 1.59
15 Nutrition 11 2.43 2.91
16 Oncology 27 5.97 7.16
17 Ortho 3 0.66 0.79
18 Respiratory 12 2.65 3.18
19 Urology 4 0.88 1.06
20 Vaccines 1 0.22 0.26
21 Fixed Dose Combinations 108 43 43

V1. Pregnancy category table
In the prepared Manipal hospital formulary (221) the percentage of drugs present in Pregnancy Category X, A, B, C, D, are 5.88%,

2.71%, 39.81%, 35.29%, 14.02% respectively.
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Table 5. Pregnancy category table.

S no Pregnancy Category  Total No of Drugs % Of Drugs in MHF (221)
1 Category X 13 5.88

2 Category A 6 2.71

3 Category B 88 39.81

4 Category C 78 35.29

5 Category D 31 14.02

CONCLUSION

In conclusion, the developed formulary will have major impact on clinical practice for prescribers and health care
professionals to endorse the quality of life in the patients, by promoting rational use of drugs towards patient care for getting better
therapeutic outcomes.
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