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Antibiotic policy in many developed countries refgor to be successful in reducing the
irrational use of antibiotics and antibiotic rearste. The study was aimed to study
utilization of antibiotics and to understand thetrolling system of antibiotics at tertiary
care hospitals in Nepal using Donabedian modelafity of medical care. Combinations
of quantitative and qualitative methods were usedhis study. Utilization pattern of
antibiotics revealed that about 44% and 29% of #dthipatients received antibiotics in
Western Regional Hospital (WRH) and Manipal Teaghitospital (MTH) with the mean
number of antibiotics 2.25 +1.14 and 1.84+0.91%eesvely. Overall, antibiotic use in
WRH (68.45 DDD/100 bed-days) was 3 fold higher th&hH (22.21 DDD/100 bed-
days). The mean cost of antibiotics was NRs. 1@7$14) in WRH and NRs. 892.88
($12.8) in MTH.E. coli showed 100% resistance to Nalidixic acid, Erythyoim, Co-
trimoxazole and Cephalexin in WRH. About 40% an&e3@ treatment of enteric fever
were inappropriate in WRH and MTH respectively. uSture components
(Organizational, Personnel, Policy or guideline &uwtveillance) were slightly better in
the private hospitals than public hospitals becaafsexistence of semi-functional and
scattered policy and guideline. Process componegets also relatively better in Private
hospitals because of good prescribing process amterce of their own hospital
pharmacy. The study found the huge communicatiomp deetween healthcare
professionals on National Surveillance Program lac# of awareness on national drug
policy. Hence, we strongly recommend the implemtgma of antibiotic policy
recommended by the expert as well as national galgy. We also recommend the
proper compilation and dissemination of nationalsillance data.
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CHAPTER |
INTRODUCTION

1.1 Rationale:

Rational drug use mean that patients receive migoisa appropriate to their
clinical needs, in doses that meet their own irtiligi requirements for an adequate
period of time, and at the lowest cost to them gk community.lnappropriate use of
medicines can lead to wastage of resources, thafadailure, adverse drug reaction,
poor outcomes etc (WHO, 2002). When it comes ttional use of antibiotics, it adds
another risk of antibacterial resistance. World IHe®rganization (WHO) defines the
appropriate use of antibiotics as “the cost-effectise of antibiotics, which maximizes
clinical therapeutic effect while minimizing bothrudi-related toxicity and the

development of antibiotic resistance (WHO, 2002).

Antibacterial resistance is the result of excessige of antibacterial in last six
decade which triggers a combination of genetic lindhedical mechanisms within the
bacteria which secured the survivality in the dotib environment. Literature review
suggests theary degree of resistance rates among hospitalengrapecialties within
hospitals and between patients within specialitieBoth developed and Asian countries
(Vieira et al., 2008; Sandiumenge et al., 2006e$ret al., 2001; Akram et al. 2007; Song
et al. 2004).

Antibiotic utilization studies from developed worsdiggest the increasing use of
antibiotics (Vaccheri et. al., 2008; Muller-Pebodst, al., 2004). Studies from Asian
countries suggest 30-80% of prescription containbentics (Chatterjee et al., 2007,
Rehan et al., 2001). Further, studies from botheliged and developing countries
suggest the increased use of newer and broad speetntibiotic (Filius et al., 2005;
Marra et al., 2006; Gupta et al., 2004; Boriboomhsarn, et al., 2007).

In developed countries, half of the antibiotics lomed in community are
considered to be based on incorrect indicationsmast common indications are viral

infections (Melander et al.,, 1998 and Wise et &P98). Further, study analyzing



prescribing practices in teaching hospitals worttvisuggests that 41-90% of all
antimicrobials prescribed were considered inappatgi(Hogerzeil, 1995). A study from
Thailand suggests that the incidence of inappropriantibiotic use was 25%
(Apisarnthanarak et al., 2006).

Various tactics have been suggested to combatatntibesistance. Some of them
include increasing awareness; improve surveillamicantibiotic resistance, improving
antibiotic use, regulating antibiotic use in animad farm, framing policies and
guidelines etc. A meta-analysis of 36 studies deruentions and strategies to improve
the use of antimicrobials in developing countri®gHO, 2001) found education and
managerial intervention can improve the use ofnaictobial but they did not found
sufficient study from the private doctors, hospitedatients, drug sellers, and patient and

community use to generalize their finding.

A gquantification study conducted by Pharmaceuti¢atizon of Nepal (PHON)
(Kafle, 2007) reveals that total consumption obpdithic drugs in fisical year 2005/2006
was Rs.9 billion 61 million (approx US$ 127 milliodS$ 1= Rs. 71.35) and about 30%
of total consumption of drugs was covered by aatibs. Moreover, the study has listed
the top 15 individual drugs based on their selimthe countries and the list is headed by
amoxicillin (9.7% of total drug) with the highestdividual consumption across the
countries. Other antibiotics in the top 15 sellingre ciprofloxacin (4.1%), Ofloxacin
(2.7%), Cefixime (2.4%), Ampicillin + Cloxacillin2(3%), co-trimoxazole (2.3%) and

metronidazole (2.2%).

Drug utilization studies show that around 20-60%oaf patients (Joshi et al.,
1991; Shankar et al., 2005) and 50-92% of in-p&tiéKkafle et al., 1992; Rehana et al.,
1998; Shankar et al., 2003; Paudel et al., 2008ive antibiotic during their therapy.
However, the detailed study on antibiotic utilibatiand about their rational use is

lacking.

In Nepal, the antibiotic resistance is not différevith the other developing

countries and there are increasing resistancersf line drugs like co-trimoxazole,



amoxicillin, norfloxacin against common organisnke [E.coli, Klebsiella Pesudomonas
aureginosa Staphylococcus aureustc. Moreover, there is emergence of multi-drug
resistance (Jha et al., 2005; Guha et al., 2008hia et al., 2005; Khanal et al. 2007).

Antibiotic policy in many developed countries rejgad to be successful in
reducing the irrational use of antibiotics and laiotic resistance (Bassetti et al., 2000;
Ludlam et al., 1999; O'Connor et al., 2004). Rea@nendment of National Medicine
Policy (NMP 2007) of Nepal mentioned about the pntduse of antibiotics which states
the supervision and monitoring on use of antibgticlassification of antibiotics into
different groups for prescribing purposes, consttu of a national antibiotic control
committee and constitution of a national antib®tiberapeutics advisory committee but
it is not implemented. Therefore, it is aimed tadst utilization of antibiotics as well as to

understand the system that control antibiotics usesrtiary care hospitals.

1.2 Objectives

1.2.1 General objectivesTo analyse the situation of antibiotic policy reltto

antibiotics controlling system in tertiary care pibal in Nepal

1.2.2 Specific objectivesSpecific objectives in this study was
1. To evaluate the antibiotic utilization pattenrtértiary care hospitals
2. To study the controlling system related to aatib use in tertiary care hospitals

3. To propose antibiotic policy for tertiary carespital implementation

1.3 Expected outcomes:

1. The study result on utilization pattern and aittn analysis will be helpful in
implementing intervention and policy on antibiaticthe future

2. Moreover, the study analyzed the controllingtesys of antibiotics in tertiary care
hospitals and recommend policy option for hospitaldis will be helpful in
implementing National Drug policy (NDP) especigtiglicies on antibiotic component in
NDP.



1.4 Conceptual Framework:

Structures Processes Outputs
= Organization » Knowledge
= Attitude
= Personnel . = Antibiotic
» Process of prescribing utilization pattern

T+

A 4

Y

= Policy, guideline = Process of procuremer » Rational use of
and dispensing antibiotics
= Process of monitoring

= Surveillance and evaluation

system
= Process of education
and training
Feed Bac

Figure 1.1 Conceptual Framework for the study basedn Donabedian model for
guality of medical care (Structure-Process-Outcome)

Quality of care can be viewed differently from tpatient’'s and practitioner’s
satisfaction prospective. However, to measure tuaf medical care, Donabedian
proposed “Structure”, “Process” and “Outcome” aprapches to the acquisition of
information about the presence or absence of théutes that constitute or define

quality, rather than “Structure”, “Process” and t@ame” as attribute of quality.

Structure in quality of medical care posses thatirat stable characteristics of
providers of care. The concept of structure includde human, physical and
organizational settings in which they work. Theusture provides the indirect measure of
quality of care. The presence of features of stinecbelieved to have a salutary effect on

guality of care and is taken to be indirect effaftgjuality where as its absence believed



to have a deleterious effect which are taken asleee of poor quality. Hence
Donabedian describe “Good structure, that is aeffcy resources and proper system
design is probably the most important means ofgototg and promoting the quality of

care.”

Donabedian implies a set of activities that go atiiw and between practitioners
as a “Process of care”. A judgment concerning thality of that process may be made
by direct observation or by review of recorded infation, which allows a more or less
accurate reconstruction of what goes on. Good raédare implies the application of all
the necessary services of modern scientific meglitorthe need of all people.

Donabedian use “Outcome” to mean a change in pgaienrrent and future
health status that can attribute to antecedenthuesé. The study of outcome is another

indirect approach that used to access quality i&f. ca

There are three major approaches to quality assegstBtructure”, “Process”
and “Outcome”. The three-fold approaches have thedmental functional relationship
between the three elements which can be shown stiovaifty as follow

Structure— Process- Outcome

This means that structural characteristics ofrsgita which care takes place have
a propensity to influence process of care so tisaguality is diminished or enhanced.
Similarly changes in the process of care on itdityuaill influence the effect of care on
health status.

In this study the three components of structureéscgsses and outcomes are
described as below.

1.4.1 Structure:

Structures in this study refer to the organizatiostuctures related to the
antibiotic use. This includes the organizationaldures, personnel, policy, guidelines,

surveillance system and monitoring evaluation.



Organization: Organization in this study stands for the existenAntibiotic
Resistance / Infectious Control Committee, Drug &herapeutics Committee and any
other related committee working toward the props® of antibiotics.

= Antibiotic Control Committee / Infectious Controlo@mittee / Drug and

Therapeutic Committee

Personnel: Personnel in this study refers to expertise’s llkéectious Disease

Specialist, Clinical Pharmacist, Nursing specialetc and their role in antibiotic use

Guideline: Guideline in this study means the availabilitygafdeline on antibiotics
which guide the medical practitioner for the bettee of antibiotics

= Guideline on antibiotic use

= Guideline on antibiotic resistance

» Guideline on specific disease

Policy: Policy in study refers to the hospital antibiotic policggosed by the institution
for improvement of antibiotic use.

= Restriction

= Prior authorization

=  Formulary

» Guideline implementation

Surveillance system:Surveillance system in this study state the excsteof system

responsible for monitoring of antibiotic consumptit local, regional or national level

1.4.2 Processes:
The processes in this study refer to knowledgaudé# of the health care
provider, process of prescribing, procurement,ehiispng & medication and education

and training involved in the process of drug uditian.



Knowledge: Knowledge in this study refers to the knowledgéedlthcare
professional (like medical doctor, pharmacistssajrelated to

= Awareness on Policies

= Knowledge on antibiotic use

= Control mechanism

= |ntervention

Attitude: Attitude in this study refers to the attitude oahbcare professional (like
medical doctor, pharmacists, nurse) related to
= Attitude towards antibiotic policy
* Restriction
* Prior authorization
* Formulary process
= Attitude towards rational antibiotic use

= Attitude towards education

Prescribing process:Prescribing process in this study refers to
= Checking microbial report
= Consultation with IDS

= Type of prescription (Written/Verbal/Telephonic)

Process of Monitoring and Evaluation: Monitoring and evaluation in this study
refers to

» Monitoring of antibiotic use

= Monitoring of antibiotic resistance

* Monitoring of promotion

Procurement and Dispensing proces®?rocurement and dispensing process in this
study refers to

= Special purchase procedure
» Purchase on request

= Dispensing with prescription



Education and Training: Education and training in this study refers todhg
training and education on

= Use

» Resistance

= |nfection control

Process of Monitoring and Evaluation:Show mainly antibiotic use evaluation and

evaluation and monitoring of resistance in the itakp

1.4.3 OutcomesAntibiotic utilization pattern was the ultimate oatnes or outputs in

this study.

Antibiotic Utilization Pattern: Antibiotic utilization pattern in this study repesgs
the multiple tasks. They are

= Number of antibiotic per hundred patients

= Disease wise antibiotic use

= Department wise antibiotic use

= Appropriateness of antibiotics



CHAPTER II

LITERATURE REVIEW

2.1. Introduction to healthcare and drug use situabn in Nepal:

Nepal is a developing country between two huge tmmindia (from east, west

and south) and China (from north). The total swfacea of the country is 147,181

sq.km. The total population as per 2007 reporbi8 Million with the population growth

rate 2.25 per year. The gross national income apitais NRs. 1530. Nearly one-third

population lives below national poverty line. Theuntry can be divided into three

ecological belts from north to south, the Mountamsorth, the Hills in the middle and

the Terai planes, in he the south. Nearly 85% efpdople live in villages, in remote and

difficult to access terrain (Central Bureau of Btats, 2007).

2.1.1 Healthcare status in NepalHealthcare statuses in Nepal are described in

Table 2.1.
Table 2.1 Healthcare status in Nepal
S. N. Indicator data

1 Population below minimum level of dietary eneogynsumption (%) a7

2 Infant mortality rate (per 1000 live births) 48

3 Expectation of life at birth (ELB) (years) 61

4 Three major causes of deaths 0-14 years (% ofdetth) — Male/(Female)
Pneumonia 13/(12)
Diarrhea 12/(12)
Measles 3
(Complication of Pregnancy and Delivery) 9)

5 Doctors of modern system (per 10,000 population) 2

6 Nurses (per 10,000 population) 2

7 Dentists (per 10,000 population) 0.1

8 Pharmacists (per 10,000 population) 0.1

9 Private expenditure on health [Out of total Heakpenditure (%)] 72

10 Insurance coverage

Social security expenditure on health ougerieral <0.5
Govt. expenditure on health (%)

Source: 11 health questions about the 11 SEAR countriepgNep 192-19)
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2.1.2 Top ten diseases accounting for morbidityThe most common diseases

which account for morbidity is given below in takle Most of them are infectious

disease.
Table 2.2 Top 10 diseases accounting for morbidiiy Nepal
Diseases National Total

Skin Diseases 5.51
Diarhoeal Diseases 3.35
Acute Respiratory Infection 3.13
Intestinal worms 2.82
Pyrexia of unknown origin 2.02
Gastritis 1.95
Ear Infection 14
Chronic Bronchitis 1.06
Abdominal Pain 0.96
Sore Eye and Complaints 0.93

Source: Ministry of Health and population (available on wwnoh.gov.npaccessed on
30" August 2009)

2.1.3 Healthcare system in NepalThe flow chart of Health System in Nepal is

given below in Fig 2.1.
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Figure 2.1 Flow chart of health system in Nepal
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2.1.4 Medicines policies in Nepal:The various acts and policy on medicine in
Nepal is summarize in the figure below

Drug Act 1978

Drug Policy and Narcotic and
Registration Acts on Psychotropic
Regulation madicine in act

1981

Nepal

National Drug Policy 1995

Figure 2.2 Various acts and policy on medicine in &pal

2.1.5 Act and Regulation on antibiotics in NepalAntibiotic is a class of drug
which is used to treat the bacterial infection. Dodack of health education and poor
sanitation, the infectious diseases are the mastaging disease in Nepal. Hence the
antibiotic is an important class of drug and hamense role in fighting with infectious
diseases. Despite this, there is not any spediaraegulation particularly to antibiotic in

Nepal. It is regulated similar manner as other drogexisting Drug Act.

Drug Act was enforced in 1978 to provide the regyoitaof drugs to prohibit the
misuse or abuse of drugs and allied pharmaceutiedérials as well as the false or
misleading information relating to efficacy and wfedrugs and to regulate and control
the production, marketing, distribution, export-ionfp storage and utilization of those
drugs which are not safe for the use of the pe@ffieacious and of standard quality.

As per Drug Act 1978, Drugs have been classifietbithree categories to prevent

the misuse or abuse of drugs.
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Group‘Ka’ : Narcaotics, psychotropic and potent therapeutensy
Group‘Kha’ : Antibiotics, hormones and general therapeutiaege

Group‘Ga’: Other safer drugs (Over-the-counter)

Drugs in group Ka and Kha are prescriptive drugscvitan be prescribed only
by registered medical practitioner who are regestan Nepal Medical Council where as

Group ‘Ga’ are over-the-counter drugs.

2.1.6 Antibiotic registration in Nepal:

As per Drug Registration Regulation 1981 (amende@001), each individual
generic as well as different brand of generic sthcaé registered prior to its sale and
distribution. In Nepalthere is not any special registration policy fotilaintic. But as like
other drugs, it should be registered in the Depamtnof Drug Administration (DDA)
before its sell and distribution in Nepal. A newlewule of antibiotic is registered in the
DDA based on the recommendation of Drug Advisorym@otted who check its
inclusion in recognized pharmacopoeia, extensivdiss on safety and efficacy of drugs,

prices etc. The process of registration of antibgos shown in flowchart below.

Registered Manufacturer

A 4

Application to DDA for approval of new molecule

A 4

Application reviewed by Drug Advisory Committee

1. Inclusion of molecule in recognized pharmacogoei
2. Literature on safety and efficacy
3. Benefit over existing

A

Registration in DDA

Figure 2.3 Flowchart: registration of new molecule
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2.1.7 Policies on Antibiotics:In Nepal, there is no separate polices on antibioti
as such. However, to start with policies, at fistional Health policy was announced in
1991 with the objective to safeguard, the healtimgard of the most of rural population
by extending basic primary healthcare servicesaupiltage level and making modern

medical facilities accessible to rural population.

National Drug Policy (NDP) was promulgated for ieyplentation in 1995 with
the aim of the National health policy, to fulfileé commitment of government to provide
health for all and to improve and manage by eshitlg coordination between
governmental and non-governmental and private azgdans involved in the activities
related to drug production, import, export, storagepply, sales, distribution, quality

assessment, regulatory control, rational use aodnmation flow.

The main policy of NDP is to maintain, safeguardi ggromote the health of
people by making the country self- reliant in dprgduction; ensuring the availability of
safe, effective, standard, and quality drugs atrd#ble price in quantities sufficient to
cover the need of every corner of the country; encthanage effectively all the drugs-
related activities including production, import, pext, storage, sale, supply and

distribution.

In the year 2001, policy on prudent use of antibsotvas added in National Drug
Policy 1995 which states

a) Prevailing antibiotics used in food products, arinfi@eds and agriculture
substances will be managed properly

b) Supervision and monitoring on use of antibioticH i carried out. Misuse will
be controlled and proper recording system will beedoped

c) Antibiotic will be classified into different group®r prescribing purposes by
medical Doctors, veterinary doctors and other hgadtsonnel

d) Government of Nepal will constitutes a nationalil@ntic control committee
comprising of experts from human and animal heal#griculture and
representation from professional organizations/cdsin and organizations

involved in consumers right and other sectors fadpnt use of antibiotic
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e) Government of Nepal will constitutes a nationalitzintics therapeutics advisory
committee (NATAC) comprising of experts from relavesectors to advice a

prudent use of antibiotics

2.1.8 Medicine use issues in Nepalhere are several drug use problem exists in
Nepal. Some of them include polypharmacy, irratigetzarmaceutical promotion, price

variation and affordability, access to essentiatliciae, adverse drug reaction, irrational

use of antibiotics etc. (Fig 2.4)

Irrational

Polypharmacy pharmaceutical

promotion

Access to _ o
Price variation

essential
and

Medicine
affordability

Medicine use

ISsues in

Adverse drug

Nepal Drug

reaction . .
interactions

Irrational

Irrational

Irrational
use of
antibiotics

Dispensing

prescribing

Self medication Over and under use in hospital Use in community

Figure 2.4 Medicine use problem in Nepal
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Among the above problem irrational use of antibit one which occurs in
hospital and in community from prescriber and dsmsedication. In this study we after

irrational use of antibiotics in hospital practices

2.2 Antibiotic use in human:

Irrational use of drug is a major concern forhboteveloped and developing
countries (Joshi, 1996)The major concern about the misuse of antibiotidug to
antimicrobial resistance which is a matter of waiilie concern (Shankar et al., 2003)
The third world countries spend 30-40% of theiatdtealth budget on drugs (Melrose et
al., 1983) and antibiotic as a groups account &30% of the total health budget
(Rehana, 1998)This section of literature survey will describe thieidy on extent of
antibiotic use, pattern of antibiotic use, commamise for which antibiotic is used and

rationality of antibiotic use in developed worldsiAn countries and in Nepal.

2.2.1 Antibiotic use in human in the developed wod: Irrational use of
antibiotic is common global problem. This sectiohliterature review describes the
extent of antibiotic use, pattern of antibiotic usemmon cause for which antibiotic is

used and rationality of antibiotic use in developextid.

Study on trends in antibiotic prescribing for aduit the United States (Roumie et
al., 2005) suggests decrease in antibiotic presang from 17.9% (1995-1996) to 15.3%
(2001-2002). Further, study noted that entire rédocwas because of a decrease in
antibiotic prescriptions associated with visits fARIs where antibiotics are rarely
indicated from 59.9 to 49.1%. However, there wasdase in antibiotic prescription for
broad-spectrum antibiotic from 41.0% to 76.8%. Tdtisdy is retrospective study which
analyses the secondary data. Although the studgestg) the decrease in antibiotic
prescription which was really due to modest de@@agatient visit to doctors for acute
respiratory tract reactions. In addition, the stuths failed to include the pediatric
population, patient with Chronic Obstructive PulrapnDisease (COPD) and Acquired
Immuno Deficiency Syndrome (AIDS) where antibiotan® most commonly prescribed.
Other limitation in this study was the determinatad appropriateness of an antimicrobial
prescription in condition where diagnosis was nehtion.



17

Study on antibiotic treatment of children with sdheoat (Linder et al., 2005)
found that physician prescribed antibiotics in 5@%% CI, 49%-56%) of estimated 7.3
million annual visits for sore throat and non reco@emded antibiotics to 27% (95% ClI,
24%-31%) of children who received an antibiotic.tiiotic prescribing decreased from
66% of visits in 1995 to 54% in 200B<£0.01 for trend). This decrease was attributable to
a decrease in the prescribing of recommended atitibi(49% to 38%; p= 0.002).

Study on changing use of antibiotics in communigdxd outpatient practice
(Steinman et al., 2003) found decrease in antidgotise in acute respiratory tract
infection between 1991-1992 and 1998-1999. Buktlnes significant increase in the use
of broad-spectrum antibiotics from 24% to 48% imulexl (P<0.001) and from 23% to
40% in children P<0.001). In addition, study found that 22% of adaitd 14% of
pediatric prescriptions by 1998-1999 for broad-spme antibiotics were for common
cold, unspecified upper respiratory tract infecsioand acute bronchitis, conditions that

are primarily viral.

Study on trend in antimicrobial prescribing rates €hildren and adolescents
(McCaig et al., 2002) found the decrease in ovealimicrobial prescriptions per 1000
children and adolescents younger than 15 years 888n(95% confidence interval [CI],
711-966) in 1989-1990 to 503 (95% confidence irdkfCl], 419-588) in 1999-2000P(
for slope<0.001). Further more the visit-based ddereased from 330 antimicrobial
prescriptions per 1000 office visits (95% ClI, 3GBBto 234 (95% CI, 210-25P for
slope<0.001). In addition, for the 5 respiratorgctr infections, the population-based
prescribing rate decreased from 674 (95% CI, 568-7@ 379 (95% CI, 311-44P for
slope<0.001) and visit-based prescribing rate @dsed from 715 (95% CI, 682-748) to
613 (95% CI, 570-657 for slope<0.001).

Study on antibiotic use among children in Britisbl@nbia, Canada (Marra et al.,
2006) found the decrease in prescription rate ildign <15 years of old. The study
suggests that the decrease account for one tloinad 720 to 488 per 1000 children during
period of 1996 to 2003. The largest decrease (3886)seen children between the ages of
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0-4 years P value <0.05). Further, study found the decreasasi of penicillin and

cephalosporin by 40% and 30% respectively. Howetee, use of macrolide was
increased significantly (24%) during the periodnird02 to 126 per 1000 childreR (

value <0.0001). More interestingly, there was deseein the use of erythromycin in
macrolide 72% (from 83 to 23 per 1000 children) Hu¢ increase in 3 fold use of
clarithromycin (from 18-67 per 1000 children) antl ®Id in the use of azithromycin
(from 0.4-35 per 1000 children).

A study on antibacterial prescribing in primaryean UK (Petersen et al., 2007)
found most common condition where antibiotics pribed were skin infections (31%),
URTI (44%), Otitis media (63%), Sore throat (64®jitis externa (75%), and others like
LRTI, UTI, Sinusitis Impetigo and Conjunctivitis @8o). Further, study suggests that
amoxicillin and erythromycin were most commonlygmebed for URTI, LRTI and Otitis
media. Penicillin, amoxicillin and erythromycin veeccommonly prescribed for sore
throat whereas for sinusitis amoxicillin, tetracgel and erythromycin were most
commonly prescribed. Similarly, Flucloxacillin aridsidic acid were most commonly
prescribed antibacterial for vague skin infecticared impetigo, aminoglycoside and

amoxicillin were the drugs most commonly prescrib@dOtitis externa.

Three year survey on the use of antibacterial agentfive Italian hospitals
(Vaccheri et. al., 2008) found that there was iaseein consumption of antibacterial use.
The overall increase during the study period wa%o Ifdom 64.9 in 2002 to 76.7
DDD/100 bed days in 2004. The increase in use tbacterial was found in all four
units studied. The maximum increase was found inlica¢ unit (22%) followed by
surgical unit (14%), intensive care units (8%) aediatric units (7%). Further the study
found the increase in antibiotic consumption wemerin combination of Penicillin and
B-lactamase inhibitors by 23.2 DDD/ 100 bed daykWeéd by Fluoroquinolones (14.6
DDD/ 100 bed days) and third generation Cephalosghf.1 DDD/ 100 bed days).

A cross-sectional and longitudinal study on ougydtiantibiotic use in the four
administrations of the UK (Davey et al., 2008) fduhat France was the top in antibiotic

consumer list among the 28 administration of UK rehorthern Ireland, Scotland 16
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Wales 18 and England 22 position. Antibiotic use was measured as defirgity dloses
per 1000 inhabitants per day (DID). Total antiaise was 20.4 DID in Northern Ireland
which is 37% higher than that in England (14.9 DID)

Another study conducted in Denmark between 199Z20@1 (Muller-Pebody, et
al., 2004) noted the increase and change pattehosyital antimicrobial use in public
hospitals each year in Denmark increased by 138m(f.3 million in 1997 to 2.6 million
in 2001). Antimicrobial consumption of antibactériaf systemic use significantly
increased by 18% from 38.0 to 44.8 DDD per 100 dt@gs in 2001 F<0.005). The
yearly rate of increase was 1.6 DDD per 100 bed&d8$% CI 1.0 to 2.3). Most of this
increase (55%) was attributed to an increase iswoption of commonly used classes of
antimicrobials, mainly penicillins with extended esfrum, 3 lactamase-sensitive

penicillin and 3 lactamase-resistant penicillins.

Study on an additional measure for quantifyinglaatic use in hospitals (Filius
et al., 2005) found the increase in total systeamnitibiotic use from 47.2 to 54.7 DDD per
100 patient days whereas it remained constant whknlated in terms of DDD per 100
admissions. However, the mean number of total DDE pospital decreased (not
significantly) between 1997 and 2001. Further stimynd that the use of penicillin in
combination with B-lactamase inhibitors, co-amoxiclav and pipracitazobactam,
increased significantly when expressed in DDD i¥¥ gatient days. Similarly, the use of
lincosamides and fluoroquinolones expressed in BB per 100 patient days and DDD
per 100 admissions increased significantly. Thisrdased use was due to significant

increases in the use of clindamydix(.0001) and ciprofloxacirP&0.001) respectively.

A study on outpatient antibiotic prescriptions frof®92 to 2001 in the
Netherlands (Kuyvenhoven et al., 2003) found therelse in prescribing of narrow-
spectrum penicillins (-29%), amoxicillin (-23%)racycline (-24%), doxycycline (-19%)
and trimethoprim and derivatives (-45%) was accarngghby an increase in prescribing
of co-amoxiclav (+85%), macrolide (110%) and quamas (+86%).
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A multicenter study in Italy on antibiotic usageimensive care units (Malacarne
et al., 2004) found most patients with sepsis (9886gived antibiotics and in almost all
(93%) the treatment was started empirically witbda-spectrum antibiotics. Antibiotic
prophylaxis in surgical patients involved widesgrese of drug combinations (31% of
cases) and lasted 3 days on average. In non-supgittants antibiotic prophylaxis lasted
4.6 days and 42% a third-generation cephalospaaswsged.

Another study from Italy on antibiotic in 219257%pcriptions of children (Resi et
al.,, 2003) found 52.9% of children received at flease antibiotic; this percentage
decreased with age, ranging from 70.4%in childreh years old to 35.8% in children
>11 years old. Cephalosporins were mostly presdribethe youngest children, while
macrolides were most frequently used in childrear@vyears old.

Study on antibiotic prescribing patterns in villagealth clinics across 10
provinces of Western China (Dong et al., 2008) tbuhat On average 48.43%
prescriptions were prescribed with antibiotics g@n41.12-57.47) in the study areas.
There were 49 kinds of antibiotics prescribed taltcand 17 of them accounted for 90%
of all usage. The number of antibiotics per 100spriptions was 54.62 (range: 43.78-
69.56)

Study conducted in French community on antibiotie from 1992-2000 (Sommet
et al., 2004) found the frequency of antibiotic usereased from 4.7 per 100 person-
months in 1992 to 7.3 in 1995 and remained stabia fL998 to 2000. Children under 7
years of age were three times more strongly exptseuhtibiotics than older subjects.
Respiratory tract infections of probable viral aktgy and sore throat accounted for
>50% of antibacterial prescriptions.

Summary:

* Although few studies from America suggested therebse in antibiotic
prescription, most of the studié®m the Europe found the increase in antibiotic
use.
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» Studies from communities and hospital both sugdesite increase in use of
antibiotics

» Studies from both America and Europe suggestedrntrease in use of broad
spectrum and combination of antibiotics and cowesging decrease in use of first
line antibiotics.

» Studies suggested that respiratory tract infeéidhe most common condition for

which antibiotics were used. Extent of use vaniemfstudies to studies.

2.2.2 Antibiotic use in humans in AsiaCommon features in Asian countries are
poverty, poor sanitation which increases the penad of infectious disease. Thus the
use of antibiotic is also to combat the prevailihgease. This section of literature review
describes the extent of antibiotic use, patterardibiotic use, common cause for which
antibiotic is used and rationality of antibioticeu Asian continent. We found 24 study
form India (9), Pakistan (4), Bangladesh (2), Saiwdibia (1), Sri Lanka (1), Thailand
(3), Chiana (3) and Qatar (1). Most of them wemnagdutilization study conducted at
different facilities. The summaries of the revieare given below and details of reviews

are given in Appendix A.

Summary:

» Studies from South Asian countries suggest theestategree of use of antibiotics
in different countries like in India between 30-80p#escriptions contain
antibiotics. Similarly, 20-62% in Pakistan and mdhan 50% of prescription
contain antibiotics

* Most of the studies suggest varied degree of irap@te use of antibiotics.
Study from India suggests the incidence of inappatg use of antibiotic is 34-
49%. Similarly, 33-43% in Bangladesh and 25% inilEima

» Studies also suggest the increased use of cepbalogspecially third generation

like ceftriaxone
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2.2.3 Antibiotic use in humans in NepalNepal is a developing country. Like
other Asian countries, infectious diseases are rpastailing diseases. This section of
literature review describes the extent of antibioise, pattern of antibiotic use, common
cause for which antibiotic is used and rationatityantibiotic use in Nepal. In this section
we found 25 studies conducted between 1991 to Z0&Ble 2.3). The short summaries

extracted from those studies are given below atalldare kept in Appendix A.

Table 2.3 Summaries of studies on antibiotic use imuman in Nepal

Study setting Department Type of study Out/inpatient  No. of study
Tertiary care  Medicine Antibiotic utilization Inpatients 2
Pediatrics Antibiotic utilization Inpatients 2
Surgery Antibiotic utilization Inpatients 3
Surgery Antibiotic utilization outpatients 2
ICU Antibiotic utilization Inpatients
Dental / ENT Antibiotic utilization outpatients
Overall Drug utilization Outpatients 5
Overall Specific drugs utilization  Inpatients 2
Overall Antibioic utilization in Inpatient/
specific disease condition outpatients 2
Primary care Overall Drug utilization Outpatients 3
Summary:

» Studies suggest that more than fifty percent osgiption (50-84%) contain at
least one antibiotic. Further study also suggé®sts2 and more than 3 antibiotics
were also prescribed in 25-37% and 15-35% respygtiv

» Extent of antibiotic use varied in different stugliend it constitute 12 — 72% of
total drugs

» Studies also suggest the increased use of newicdics like third generation
like ceftriaxone, fluoroquinolone

» Although studies suggests the extensive use ofbiaht, the studies on

appropriateness or rationality of antibiotic us&king
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2.2.4 Studies on appropriateness of antibiotic us@he study on evaluation of
rational antibiotic use conducted to estimate fhy@apriateness of antimicrobial drug use
in Celal Bayar University Hospital in Manigg@unger et al. 2000according to the
Kunin and Jones criteria found that of the patiends.6% (=156) were receiving
antibiotics, and in 63.5, 23.0 and 13.5% of thessjngle, two and three agents were
used, respectively. The purpose of antibiotic use Wor prophylaxis in 23.9%, as an
empiric decision in 71.4% and for therapeutic a@thased reasons in 4.7%. The rate of
rational antibiotic use was 45.7% and it was diaily higher in those patients from
whom specimens had been taken for culture tharaiiemts receiving prophylactic or
empiric antibiotics. On medical wards, rationalilaiotic usage was 55.1%, while it was
26.3% in surgical wardsP&0.0001). The low rate of appropriate antibioti@ us our

university hospital reflects the urgent need abradlization.

The study on evaluation of antibiotic use in inteasare units of a tertiary care
hospital in Turkey evaluated the appropriatenesmtibiotic use relative to diagnosis and
bacteriological findings in the intensive care anftCUs) of a 1100-bed referral and
tertiary care hospital with an antibiotic restmcti policy in Turkey (Erbay et al 2005)
found of the 368 patients admitted to the ICUs, @8BIB6%) received 440 antibiotics. The
most frequently prescribed antibiotics were firstigration cephalosporins (16.1%),
third-generation cephalosporins (15.2%), aminogdides (12.1%), carbapenems
(10.7%) and ampicillin-sulbactam (8.7%). Antibiotise was inappropriate in 47.3% of
antibiotics. ID specialists recommended the usé78f6 of all antibiotics. An antibiotic
order without an ID consultation was more likelylie inappropriate [odds ratio (OR)
=13.2, P<0.001, confidence intervals (Cl) = 4.45R9Antibiotics ordered empirically
were found to be less appropriate than those adden¢h evidence of culture and
susceptibility results (OR=3.8, P=0.038, and CI=131). Inappropriate antibiotic use
was significantly higher in patients who had suagimterventions (OR=3.6, P= 0.025,
Cl=1.2-10.8). Irrational antibiotic use was high tmrestricted antibiotics. In particular,
antibiotic use was inappropriate in surgical ICUsiditional interventions such as

postgraduate training programmes and elaboratiéocaf guidelines could be beneficial.
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The study was designed to evaluate rational anithise relative to diagnosis and
bacteriological findings. All hospitalized patienm#$o received antibiotics were evaluated
by a cross-sectional study. Of the 713 patientpitalized, 281 (39.4%) patients received
377 antibiotics. Among 30 different antibiotics thmst frequently requested were first
generation cephalosporins (19.9%), ampicillin-satam (19.1%) and aminoglycosides
(11.7%). Antibiotic use was appropriate in 64.2%aatibiotic requests. In analysis of
appropriate use, a request after an infectiousadeseconsultation was a frequent reason
(OR=14, PBEO0.001, CI=0.02-0.24). Antibiotics requested in cmgtion with
susceptibility results were found to be more appabdg than those ordered empirically
(OR=4.5, P_0.017, CI=0.06-0.76). Inappropriate antibiotic wgs significantly higher
among unrestricted antibiotics than restricted ¢Re®.001). Irrational antibiotic use was
high for unrestricted antibiotics. Additional intentions such as postgraduate training

programmes and elaboration of local guidelinesadel beneficial.

Appropriateness of Antimicrobial Therapy Measureg Repeated Prevalence
Surveys to determine if prevalence surveys are uusefols to determine the
appropriateness of antimicrobial therapy (AMT) aederminants of inappropriate AMT
(Willemsen et al2007) accessed the appropriateness of AMT acaptdim standardized
algorithm based on the local AMT prescription gliftes. On average, 684 patients were
included in each survey (total, 4,105). The us&MIT as determined in the prevalence
survey corresponded to the annual data from thenpy department. Nine hundred
thirty-eight (22.9%) of the patients received AMANd in 351 (37.4%) of these patients
AMT was inappropriate. Only 25 (0.6%) patients dmt receive AMT, although it was
indicated. After multivariate analysis, the useqofinolones was the only statistically
significant variable associated with inappropriate. Prevalence surveys proved to be
useful tools to judge the appropriateness of AMT da identify determinants of
inappropriate use. This study shows that in arggttiith a low use of AMT, there are few
patients who inadvertently do not receive AMT. @ga bther hand, a substantial number

of the patients are treated inappropriate.

An antibiotic utilization review was performed fthre purpose of determining the
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frequency and types of infectious diseases presgrith a large, teaching hospital
emergency department, and the appropriatenesseafigld of antibiotics in this setting

(Linda et al. 2005) found that 27% of the visitdiagnosis of an infectious disease was
made or an antibiotic was prescribed. The most commresenting diagnoses
(comprising more than 75% of cases) were infectiohghe respiratory tract, skin,

urogenital system, and gastrointestinal tract. é#ins and sulfonamides were frequently
prescribed in nearly two-thirds of cases. Antilmoprescribing was determined to be
appropriate in 78% of cases. Inappropriate use nuoftn involved the use of

prophylactic antibiotics in clean lacerations ar tuse of prophylactic antibiotic

combination products following trauma to the eye.

2.3 Method to study antibiotics use:Rational use of antibiotics can be studied by
obtaining following informatiofWWHO, 2003)

Information on systems and structures: The surrounding information on
antibiotic use likes how drugs are ordered deldesed administered in a hospital or

health care facility

Information on the processes of antibiotic useCommon information likes
which antibiotics are used, how they are used, dosis uses comply with the relevant

criteria, guidelines or restrictions

Information on outcomes of antibiotics useinformation like efficacy, adverse
drug reactions and the use of resources such gs,daboratory tests, hospital beds or

procedures

The common method used to study the rational usestibiotic in healthcare
setting is prescribing pattern of antibiotic argluse. Prescribing pattern of antibiotic can
be determined by following methods.

2.3.1 General drug utilization study: In this type of study, the whole data
extracted from the prescription form is analyzed ¥arious parameters like average

number of drugs per prescription, percentage ofislprescribed by generic, percentage
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of encounters resulting in prescription of an itiggt and percentage of encounters
resulting in prescription of antibiotics etc. Thsethod can only provide the share of
antibiotics among total drug used. This type ofl&s cannot describe the exact use.

For example: Rational drug prescribing and dispensn outpatients in a tertiary care
hospital (Alam et al., 2006) found that total of072irugs were studied in 247

prescriptions 12.1% were antibiotics.

2.3.2 Drug classification systemThis method classifies the drugs used for the
different purposes. A drug classification systerpresents a common language for
describing the drug assortment in a country oraregind is a prerequisite for national and
international comparisons of drug utilization datehich have to be collected and
aggregated in a uniform way. Access to standardretivalidated information on drug
use is essential to allow audits of patterns ofydrilization, to identify problems in drug
use. The most common method used to classify thg idr ATC classification which is
developed by Norwegian researchers. The systenseéd mostly in combination with
Defined Daily Dose (DDD). For example: fluoroquiank utilization among inpatients in
a teaching hospital in Western Nepal (Sharetaal, 2007) found 3.92 DDD/100 bed-
days of ciprofloxacillin oral as ATC code of JO1M2A

2.3.3 Defined Daily DosesThe DDD is the assumed average maintenance dose
per day for a drug used for its main indicatioradults. The DDD is often a compromise
based on a review of the available information alnmses used in various countries. The
DDD may even be a dose that is seldom prescribechuse it is an average of two or
more commonly used dose sizAstibiotic utilization figures should ideally begsented
as numbers of DDDs per 1000 inhabitants per daywben drug use by inpatients is
considered, as DDDs per 100 bed-days.

DDDs per 1000 inhabitants per days:. Sales or prescription data presented in
DDDs per 1000 inhabitants per day may provide ghaestimate of the proportion of the
study population treated daily with a particulauglor group of drugsAs an example,
amoxicillin 10 DDDs per 1000 inhabitants per daglicates that 1% of the population on
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average might receives amoxicillin dailjor example, a cross-sectional and longitudinal
study on outpatient antibiotic use in the four auistrations of the UK (Davey et al.,
2008) found that total antibiotic use was 20.4 DiDNorthern Ireland which is 37%
higher than that in England (14.9 DID).

DDDs per 100 bed-days: The DDDs per 100 bed-days may be applied when drug
use by inpatients is considered. The definitioa dfed-day may differ between hospitals
or countries, and bed-days should be adjusted dougancy rate. The same definition
should be used when performing comparative studies.example, 70 DDDs per 100
bed days of antibiotics provide an estimate ofttleapeutic intensity and suggests that
70% of the inpatients might receive a DDD of amilais every day. This unit is quite
useful for benchmarking in hospitalBor example,Three year survey on the use of
antibacterial agents in five Italian hospitals (dtaeri et al., 2008) found that the overall
increase in consumption of antibacterial use dutivegstudy period was 18% from 64.9
in 2002 to 76.7 DDD/100 bed days in 2004.

DDDs per inhabitant per year: The DDDs per inhabitant per year may give an
estimate of the average number of days for whidh @habitant is treated annually. For
example, Imipenem 5 DDDs per inhabitant per yedaicates that the utilization is
equivalent to the treatment of every inhabitanhvatfive-day course of imipenem during
a certain year. Alternatively, if the standard tmeent period is known, the total number
of DDDs can be calculated as the number of treatreearses, and the number of

treatment courses can then be related to thegofallation.

2.3.4 Evaluation of antibiotic use processThis method evaluates the pattern of
appropriateness of antibiotic use. In this typstatfly define criteria for inappropriateness
of antibiotic use and using these criteria researevaluates the rationality of use. For
example, Kunin define (Kunin et al., 1973) as inappiate use of antibiotic as probably
appropriate use, unjustified, excessive length reftment, unjustified use of any
antimicrobial not indicatedmore effective drug recommendadhjustified, short length

of treatment, less expensive drug recommendedpusarcombinations of points listed
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aboveand evaluated the use of antibiotics.

2.4 Strategy to improve antibiotic useThe various strategies to improve the antibiotic
use suggested by the WHO (WHO, 2001) are summainzigure below.

Increase in awareness

Program
Regulate antibiotic 4 Improve
use in animal and surveillance of
farm antibiotic
Strategies to improve
antibacterial use
. Improve
Policies and ) p i
o antibiotic use
Guidelines J

Encourage research & ney
product development

=

Figure 2.5 Strategies to improve antibacterial ussuggested by WHO

2.4.1 Increase awarenessEducation has immense role in increase awareness.
WHO expert committed (WHO, 2001) has recommend emess at different level public
education; communication between academic ingtitgti government agency evaluation
of university curricula will be beneficial in inaeing awareness at the national level. At
the same time, education to prescriber and dispeaseé education to general public has

been advocated at institutional and healthcard teviacrease awareness.

A study from Peru (Paredes et al., 1997) suggésiisdducational intervention
directed to consumer using media, face-to-face imgetfind training on use of medicine
was successful in decreasing the inappropriateotigatidiarrheal and antimicrobials for
simple diarrhea

2.4.2 Improve surveillance of antibiotic resistanceSurveillance is a tool that
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can facilitate the prevention of infection and #reelioration of its immediate ant long-
term effects by providing the necessary informatifor action. Surveillance of
antibacterial resistance should involve the calteciand collation of both clinical and
microbiological data. Various recommended strategie improve surveillance of
antibacterial resistance includes coordination wottal surveillance networks, recruiting
leaders for surveillance network, establishing aupporting reference laboratory,
sharing results with international organization,nitaring resistance in food, animal and
human are recommended at the National level. Deweént of local surveillance
networks, laboratory maintenance are recommendédteathcare level. Whereas, post
marketing surveillance and support surveillancewndt are suggested at the

pharmaceutical company level.

The 18-year surveillance of antibiotic susceptipilpatterns among Shigella
isolated in Belgium (Vrints et al., 2009) Suggehtst cotrimoxazole should no longer be
considered appropriate as empirical therapy fatmnent of shigellosis in Belgium when

antibiotics are indicated and hence improve thégtic use.

Study from Norway (Simonsen, 2009) suggests thatetlare three systems for
surveillance of antimicrobial resistance in Norwayte Norwegian Surveillance System
for Communicable Diseases (MSIS), the Norwegian v&illance System for
Antimicrobial Drug Resistance (NORM), and the Ewap Antimicrobial Resistance
Surveillance System (EARSS). Surveillance resuits iadividual studies show that the

prevalence of resistance is lower in Norway thaather countries.

A study on surveillance for antimicrobial resistan¢AMR) in Neisseria
gonorrhoeaeover a 7-year period on treatment guidelines inefth, Canada (Plitt et al.,
2009) found importance of surveillance in monitgrimends in AMR in gonorrhea in

timely changing of treatment recommendations ipoase to changing epidemiology.

European surveillance of antibiotic consumptionAE$on hospital consumption
of antibiotics in 15 European countries (Vandecl@tle et al., 2006) found cumbersome
but feasible to collect ecological data on hospétatibiotic consumption in a set of 15
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European countries on a retrospective basis, ndltisy substantial cross-national

variations in the extent and distribution of expesto antibiotics in hospital care.

2.4.3 Improve antibiotic use in human:Appropriate use of antibiotics is not
only cost-effective but also maximizes clinical rdqeeutic effect while minimize both
drug-related toxicities and the development oflzdierial resistance. There are various
strategies have been suggested to improve antibise in human. Those strategies at
different level have been suggested. Strategiesatibnal level includes, framing of
antibiotic policies, creation and update of natlaral regional guideline, Enforcement of
prudent use of antibiotics, regulation of manufaoty registration and advertisement of
antibiotics, creating economic incentives for thmprapriate use of antibiotics, limit
general access to new drugs etc. Similarly at gt care institution level strategies
includes establishment of Infection Control Comesit establishment of Drugs and
Therapeutics Committee, development of guidelines dppropriate antibiotic use,
monitoring of use of antibiotic through pharmacgor and resistance pattern, education
of to employee and laboratory maintenance. Howengroving hygiene and prescribing

antibiotic prudently at the health care worker leve

Study on effect of formulary policy decisions ortiamcrobial drug utilization in
British Columbia (Marra et al., 2005) found listim§ antimicrobials on provincial or
countrywide formularies is followed temporally witlhcreased utilization. However,
before governmental agencies can institute referéased pricing or co-payment
programmes, the effect of such a programme on tnergence of antimicrobial

resistance and on patient outcomes needs furtiy.st

A study on effectiveness of education and an asttidcontrol program in a
tertiary care hospital in Thailand (Apisarnthanaetlal., 2006) found that education and
antibiotic control program were effective and ceawng strategy to optimize antibiotic

use in tertiary care center in Thailand.
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2.4.4 Regulate antibiotic use in animal and farmSince, the use of antibiotics
has extended to animal and farm and its voluméaia50% of total antibiotic use in
some countries (Moulin, et al. 2008). Hence, reiuaof antibiotic in animals and farm
are equally important. Strategies recommendedtaina level are increase awareness of
antibiotic resistance problem, regulation of armtiiai prescription for animals, restriction
of growth promoter use in animals, setting riskndtad risk standards for resistance,
establishing regulatory system, monitor simultarsease of antibiotics in animals and
human. Strategies at veterinarian level includenmtion of prudent use of antibiotics in
animals and guideline development for antibiotie tsanimals. Similarly, improve farm
hygiene reduce use of antibiotics as growth prorsaed improve animal husbandry at
the animal producer level. In addition, risk-behefhalysis of growth promoter use,
environmental impact, and food processing and idigion methods has been

recommended at the researcher’s level.

A study on impact of an antibiotic policy on antibic use in a pediatric
department. Individual based follow-up (Berild €002) shows that antibiotics were
chosen according to diagnoses and bacterial fisdgwggests that implementation of
Guidelines and clinical Cupertino for rational @mtiic use in a Norwegian pediatric
department in 1994 decreased the use of antibiatidsexpenditures by 50%. Moreover,
there was an 80% decrease in the use of cloxad@liM% decrease of aminoglycosides
and a 59% decrease of cephalosporins. The usenddilpe V and G increased by 14%

and ampicillins by 8%.

2.4.5 Encourage new product developmengince, resistance to existing drug is
increasing and becoming resistant. So, developmienew antibiotic is very important.
The strategies recommended for development of meibietics are providing incentives
to industries, protection of intellectual properights, and facilitation of networking at
national level where as, increase in research amklopment in several areas at

pharmaceutical industries level

2.4.6 Increase resources to curb antibiotic resistge in the developing world:

Antibiotic resistant bacteria are found in indusired and developing countries alike and
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with the international travel can pass easily frooantry to country. Hence, the strategies
recommended are ensuring availability of antibjoteharing resources with other
countries and decreasing risk of infectious disestseational level. Similarly, sharing

results of surveillance internationally, secure htecal and financial support for

developing countries, invest in a worldwide vaccsimtegy to reduce antibiotic use,
ensure the availability of vaccines and qualitygdiuacilitate communication among the
countries of world, safeguard privacy and humahtggpromote appropriate international

laws at international organizations level.

2.4.7 Increase funding for surveillance, researchral development:Increasing
resistant to the antibiotic has increased experditdence, to increase the surveillance,
research and development funding is equally impbrtdhus nation should increase

funding for surveillance network, research and ation.

2.5 Antibiotic policy in around the world:

Study on impact of antibiotic policy on prescrigpim a London Teaching Hospital
A one-day prevalence survey as an indicator obaic use (Cooke, et al. 1983) found
that out off 921 in-patients, 196 (21%) receive® 2@tibiotic prescriptions on the survey
day. Approximately 40% of in-patients received grgpxis and 60% received treatment.
Among 1521 out-patients, 292 (19%) were given a@iption on the survey day and
102 (7%) received an antibiotic prescription. Ckoof antibiotic was largely in accord
with antibiotic policy, but was considered inapmiape in 12.5% of 81 in-patients given
prophylaxis and 2.5% of 120 in-patients given teait Dosage of some major agents

and timing of surgical prophylaxis was also consgdanappropriate in many patients.

Use of antimicrobial drugs in adults before ancerafiemoval of a restriction
policy (Himmelberg, et al. 1991) found that for ttestricted agents, the total number of
courses of therapy increased by 158% after theictsh policy was removed and total
expenditures increased by 103%. Thus the removahaintimicrobial restriction policy
resulted in increased use of and higher expenditime previously restricted agents, as

well as an increase in the inappropriate use Idfast one agent.
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Antibiotic restriction policies in public hospitalKuitert, and Thomas 1991)
found that Use of restriction policies within sp#ist units was associated with reduced

total hospital antibiotic expenditure per bed peary

Effect of a selective restriction policy on antitico expenditure and use: an
institutional model (Suwangool et al.,, 1991) foutiht Strictly enforced antibiotic
formulary restriction in combination with formulati of agreed guidelines for antibiotic
use in common infection problems such as septiceimimile neutropenia, urinary tract
infection, biliary sepsis, liver abscess, peritsninosocomial pneumonia, soft tissue
infection and purulent meningitis, generated a daet savings of 307,748.5 bahts or
13.5 per cent cost reduction over a 6 month perad] improved quality of use,

appropriate 54.8 vs 67.5 per cent, statisticatipisicance P less than 0.002).

Enforcing a policy for restricting antimicrobialudy use (Maswoswe, and Okpara,
1995) suggests declined use of the restricted ambivials, and increased use of
nonrestricted antimicrobials. After two months, @isgion costs for the restricted drugs
had been reduced by more than $82,000; howevémikaisincrease in acquisition costs

for nonrestricted antimicrobials occurred.

Study on hospital antibiotic control measures ia WK: Working Party of the
British Society for Antimicrobial Chemotherapy (Aset al., 1994) found that A written
policy for surgical prophylaxis was available in% Dbf hospitals, 62% had a policy for
therapy and 79% an antibiotic formulary. The pelscfor prophylaxis and therapy both
gave recommendations on individual drugs in 95%adpitals, on dosage in 81% and
60% and duration of prophylaxis/treatment in 909%d &1% respectively. Eighty-eight
per cent believed policies for prophylaxis and @pgrto be beneficial. A restricted list
was operated in 77% of hospitals and 90% of respatsdbelieved formularies to be

beneficial.

Antibiotic policies in Dutch hospitals for the ttggent of patients with serious
infection (Janknegt et al., 1994) assessed theeting$ available in Dutch hospitals for
the treatment of patients with serious infection usfkknown aetiology, 39 antibiotic

formularies used in 88 hospitals were analyzedaBertam antibiotics (most commonly
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amoxycillin and cefuroxime) were the preferred dgdar empirical therapy of infections
of all types; an aminoglycoside was also included the majority of regimens,
irrespective of the clinical presentation. Howevidrere were wide variations in the
choice and dosages of the drugs administered. Beazuhe absence of local data for the
susceptibilities of blood culture isolates, the rappiateness of the recommendations
could not be properly evaluated.

Trends in hospital antibiotic prescribing afterattuction of an antibiotic policy
(Gould and Jappy, 1996) found that during the pkobthe study 30 new antibiotics
were considered for inclusion in the hospital folany, but only seven were incorporated,
and all for restricted use only. Despite this, expeire on antibiotics has more than
doubled since 1986, two thirds of the increase deuwe to the use of new drugs. There
was also an increased use of older antibiotics (BPri2greased by 33%), often for no
clear reasons, and an overall increase of 46% iD®Antibiotics have increased from
11.9-18.7% as a proportion of the drug budget. iRgslhighlight the current difficulty in
controlling prescribing budgets, the increasing o$eantibiotics and the consequent

spread of resistance.

A review of the role of antibiotic policies in the@ntrol of antibiotic resistance
(Gould, 1999) suggests that the optimal antibiatantrol measures remain to be
described and probably vary between institutiorevettheless, various control measures
have been shown to be useful in reducing costshefapy and total amounts of
prescribing, while maintaining quality of care. Morecently, interest has turned to
whether antibiotic policies can reduce the sprdacksistance and even reverse current

high levels. However, early studies indicated was feasible.

Audit of antibiotic policies in the South East aidtand, 2004 (Mayon-White, and
Wiffen, 2005) suggests that Twenty-three hospited @5 primary care policies were
examined. The average age of policies was 12 mobths3 were more than 2 years old.
The commonest format was an A4-sized document aMailin an electronic version.
Primary care policies were more uniform than h@dgblicies. More primary care than

hospitals' policies gave evidence to support tlgeildance. Ten policies used plain
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English for dosages, and 38 (79%) policies madedewo cautionary points about the
drugs recommended. Respiratory and urinary infestiere covered in most policies,
but guidance on gastroenteritis and antibiotic pytgxis was less frequent. There was

little advice in the policies on the managemenmnethicillin-resistant aureus

A time-series intervention analysis on improvingmphiance with hospital
antibiotic guidelinegMol et al., 2005) found that at baseline, compimnvith the drug
choice guidelines was 67%. The first interventibowed a significant change in the level
of compliance of +15.5% (95% CI. 8%; 23%). Academhgtailing (AD) did not lead to
statistically significant additional changes inealdy high levels +12.5% (95% CI:-3%;

28%) of compliance. Post-intervention compliance si@ble at 86%.

Study evaluating compliance with a gentamicin pibgty policy after
introduction of a monitoring form (Rogers, et @08) found that following introduction
of the monitoring form, the proportion of appropeistarting doses had increased from
13 out of 20 to 18 out of 20 prescriptions. Theinignof initial serum levels was
significantly better: 18 timed correctly, compareith 12 in initial audit. Subsequent
administration and monitoring appeared more compliath fewer doses inappropriately
omitted and more levels checked appropriately. tNprovement was seen in the quality

of dose adjustment.

Studies on antibiotic prescribing policy and Clmstm difficile diarrhea in a
hospital in UK (Ludlam et al., 1999; O'Connor et @2004) found that antibiotic policy
was successful in reducing both the use of intrauencephalosporin and significant

decrease ii€. difficile diarrhea infection in elderly patients.

A study on antimicrobial prescribing policy and gqree in Scotland:
recommendations for good antimicrobial practiceagute hospitals (Nathwani, 2006)
suggests the 6 key component of the antimicrobidicies including establishment of
standard structures and line of responsibility awtountability of board member,
defining structure and responsibility for multid@mary and generic undergraduate and
postgraduate training related to antimicrobial prééng, defining the minimum dataset

requirements and standard procedures for colleatifotgmation related to antimicrobial
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resistance patterns, defining the minimum datasgtirements and standard procedures
for consumption and quality of prescribing at andamizational level and/or ward-
specific level, defining the key areas for acutspi@al policy and recommendation for
audit and development and define performance italisahat could be used to access or
gauge performance related to antimicrobial preswgibn acute hospital. Further the
study suggests 20 recommendations on national asgithl structures, responsibility,

accountability, prescribing policy, monitoring aett.

A study on impact of an antimicrobial formulary arestriction policy in the
largest hospital in Italy (Bassetti et al., 20088uited in clear and immediate saving. The

policy also improves the antibiotic use and betsistance pattern.

Study on antibiotic policy to prevent emergenceesistant bacilli (de Man et al.,
2000)found that Policies regarding the empiric use dibéotics do matter in the control

of antimicrobial resistance.

A review on antibiotic policies and the role of ateégic hospital leadership
(Masterton, 1999) suggests that achieving effecwdimicrobial control require a
combined approach from all levels and disciplinethiw and across organization and

also depend on potent hospital leadership delivieréalcus of antimicrobial program.

A review on Antibiotic policies in Central/Easteiurope (CEE) after 1990
(Krcmery and Gould, 1999) suggests that at thenpégy of 1990 there were significant
political and social change including decentral@atof drug policies and several
strategies to decrease consumption and/or resestaee implemented such as restriction
of outpatient use, national and hospital formukriand Health Management
Organizations-based restrictions. Probably duehwt ghort time scale, no significant
reduction in resistance has been documented alth@ugibiotic consumption has

declined.

A study assessing the antibiotic policies in CdrfE@ope through questionnaire
on the prevalence of resistance, antibiotic consiommand antibiotic policy (Cizman et
al., 2004) found that Data on antibiotic resistaacel consumption of antibiotics at
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national levels are limited and vary consideralshoag countries. Over the counter sales
of antibiotics are available in some countries.iBiotic policy interventions do not exist
or only apply to specific problems or interventiofarther study recommends better
implementation of antibiotic interventions and eatimn on antibiotic use should be a
high priority in this region. An effective strategyequires close co-operation,
consultations and partnership at national andnateynal level in particular, via existing

international organizations.

A study evaluating antibiotic use in a hospitalhngin antibiotic restriction policy
(Erbay et al., 2003) found that inappropriate aatib use was significantly higher among
unrestricted antibiotics than restricted onesQ.001). Irrational antibiotic use was high
for unrestricted antibiotics. Study further reconmeheadditional interventions such as

postgraduate training program and elaboration @dliguidelines could be beneficial.

2.6 Antibiotic policies in the hospitals:In this section we review the available antibiotic
policies in the hospital. We found 5 studies onitaotic policies from Turkey (2),
Canada (1), Taiwan (1) and United Kingdom (1). Agnéimem two policies from national
level, another 2 at Hospital level and one at diatel. The details of antibiotic polices

are given in Appendix A

2.7. Total Quality Management (Structure-process-Otput/Outcome): Total Quality

Management (TQM) is a management philosophy andatipg approach that aims to
consistently exceed the current and future expeatatof all stakeholders (i.e.,
customers, employees, shareholders and the conypuf@®M is based on continuous
improvement in all processes, goods and services,rasult of the creative involvement

of all stakeholders.

The history of TQM can be traced back to early E92@en statistical theory was
first applied to product quality control. This cemt was further developed in Japan in the
1940s and 1950s, and was led by “quality gurushsagcDeming, Juran and Feigenbaum.
The focus widened from quality of products to guyadif all issues within an organisation

— the start of TQM. But, TQM gained prominence iestern countries in the 1980s as a
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response to the competitive advantage gained gnésp companies, particularly in the

automobile and electronics industries.

Avedis Donabedian, a leader of health quality asste applied the principle of

TQM in healthcare to audit quality standard of ncatlicare into a dynamic framework of
three components namely structure, process anadret¢Fig 1.) where structures relate
organization characteristic of healthcare settiRgocesses relate to the interaction
between practitioners and patients and includeicdininterventions and the use of
treatments and investigation. Outcomes represeaalitgof healthcare. Since outcome is
difficult to measure with degree of accuracy. Thaurscess and structure can be used as a
proxy for outcome, when relationship between outeppnocess and structure are known
(Donabedian, 1966).

Structures -5 PrOCfsses —» Outputs/Qutcomes

Feed Back

Donabedian model for quality of medical care

Due to established relationship among structurests) processes and
outputs/outcomes of Donabedian Model, it is usedelyiin variety of research. It has
been used in determining quality of medical carganizational structure, evaluation of
surveillance system, clinical outcome, satisfagtiaquality of life measurement,
evaluation of drug related problem etc. In the nhoddation among structures/inputs
processes and outputs/outcomes further strengthanfloence of feed back from the

outcome to structures and process.



CHAPTER IlI

METHODOLOGY

3.1 Study Design:

This study had the three different objectives, ttalg these we used mix up of
quantitative and qualitative methods. Such as dasine method likes prescription
survey were applied to study utilization patterm @uantitative method likes interview

was used to study controlling system (Table 3.1).

3.2 Study sample and sample siz&ample in this study was different as per the study
objective and method of study. They are descritseldedow in the individual objective’s
head.

3.2.1 Sample in prescription survey in antibiotic tilization study: Sample in
the survey was individual patient prescription. @rutilization studies suggest that
around 50-92% of inpatients (Kafle et al., 1992h&® et al., 1998; Shankar et al., 2003;
Paudel et al., 2008) receive antibiotics. Howetlegre is lack of data on appropriateness
of antibiotic use. Hence assuming 50% of prescréogtiotics were inappropriate. Then

the required sample size was calculated from foamul

2
n=2Z>, p(1-p)/M?

Where, M = margin of error, P = Prevalence of tharacteristic

Thus, the sample size (n) at 95% confidence intemnva 5% margin of error will be
n=1.96x0.5x0.5/(0.05)=384.161385

Although, the required sample size was only 38Seaech was carried out for the
duration of 4 months starting froni' April 2010 to 31 July 2010.

3.2.2 Sample size for assessing appropriatenessEnteric fever as most
prevalent disease at that point of time was foutel antibiotic utilization pattern study.
Separate 100-100 patients from WRH and MTH frainAligust 2010 till 100 patients

including all patients diagnosed as Enteric fevas wtudied for appropriateness.



Table 3.1 Study Design
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Objectives Design Study Object Expected Outcomes
=*Mean no. antibiotics
1. To study the prescribed
e =Patient file I . -
utilization survey » Antibiotic use in co-morbidity
pattern »Department wise antibiotic use
= Appropriateness of antibiotics
»Reports = Antibiotic procurement
=Bulletin = Antibiotic use evaluation
D(())ﬁumentatl =Meeting minutes =Training/Education
*Proceeding = Organization
=Published literature = Personnel
=Prescribing Process =Prescribing process
Observation  "Dispensing Process =Dispensing Process
»Medication process =Medication Process
= Structure
2. To study the o
Organization
system control
Personnel
related to Policviauidel
o : olicy/guideline
antibiotic use »Prescriber y_g
Surveillance
= Microbiologist =Process
i Knowledge
Interview *Pharmacists _ 9
Attitude

»Hospital Director

Process of prescribing

and dispensing

Education and training

Monitoring and Evaluation
»Rational Use of Antibiotics

3. To analyze

antibiotic policy Eypert-panel
from tertiary discussion
care hospital

»Hospital administrator

= Microbiologists
*Pharmacists
»Expert from DDA
=Expert from Ministry

»Expert from academia

»Policy for Hospital
Management

»Recommendation to
Government

= Strategy for implementation
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3.2.3 Semi-structured interview for situation analgis: Altogether 47
professionals from five different hospitals, Mimjsof Health and DDA were interviewed
for the necessary information. Stakeholders wermidtdn (26), Pharmacists (7),
Microbiologist (6), Hospital Administrators or DTChairperson (6), Pharmacologist (1)
and Nurse (1) (Appendix D).

3.2.4 Expert-panel: The experts from the different fields were ideatf and
invited. There were 15 members in the expert-parotliding Hospital Directors or DTC
chairperson from study hospitals, experts from Btiyi of Health, DDA, Academics,
APUA-Nepal, Universities (Table 4.10)

3.3. Study Site:The study sites include Manipal Teaching HospitéT ) and Western
Regional Hospital (WRH) for utilization pattern whas additional three hospitals
including Bir Hospital, KIST Hospital and Dhulikhélospital were included to study
controlling system of antibiotic use. The charaster features of all hospitals are given
in Table 3.2.

Table 3.2 List of Hospitals included in study

Parameter MTH WRH Bir Hospital Dhulikhel KIST
Hospital Hospital
Location Pokhara Pokhara Kathmandu Kavre Lalitpur
No. of bed 825 350 458 317 311
Occupancy 40% 70% >90% - -
Specialties = Medicine = Medicine = Medicine = Medicine = Medicine
= Surgery = Surgery = Surgery = Surgery = Surgery
= Pediatric = Pediatric » Pediatric » Pediatric = Pediatric

= Gynecology = Gynecology = Gynecology = Gynecology = Gynecology
= Orthopedics = Orthopedics = Orthopedics = Orthopedics = Orthopedics

= |CU = |CU = |CU = |CU = |CU

= ENT = ENT = ENT = ENT = ENT

= Others Others Others Others Others
Training * MBBS » Nurse * MBBS * MBBS *MBBS
center for = M.D. = (MBBS) = M.D. = M.D. = M.D.

= Nurse = Nurse = Nurse = Nurse
Affiliated Kathmandu - NAMS Kathmandu Tribhuvan
University  University University University

*NAMS-National Academy of Medical Sciences
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Hospitals for the utilization pattern were selecteginly based on feasibility and
access to the data. Moreover, due to lack of ressuimited the number of hospital to
two. In Nepal most of the Tertiary Care Hospitate aentralized in the capital city,
Kathmandu. Looking at centralization, three hodpiteere selected near Kathmandu for

studying controlling system.

3.4 Scope of the studyThe study scope of the antibiotic utilization stuags the
admitted patient in two tertiary care hospitals artb were prescribed with at least one
antibiotic during their hospital stay. Similarlyprf situation analysis the scope was 5

tertiary care hospitals in Nepal.

3.5 Operational Definition:

Organization: Organization in this study stands for the existerdmtibiotic
Resistance / Infectious Control Committee, Drug &hdrapeutics Committee and any
other related committee working toward the pros® of antibiotics.

Personnel: Personnel in this study refer to expertises likéedtious Disease
Specialist, Clinical Pharmacist, Nursing specialeit.

Policy: Policy in study refers to the hospital antibiofiolicy imposed by the
institution for improvement of antibiotic use.

Guideline: Guideline in this study means the availability gfiideline on
antibiotics which guide the medical practitioner floe better use of antibiotics.

Surveillance system:Surveillance system in this study state the emcseof
system responsible for monitoring of antibiotic somption at local, regional or national
level.

Knowledge: Knowledge in this study refers to the knowledge hefalthcare
professional (like medical doctor, pharmacistsseyrelated to the use of antibiotics.

Attitude: Attitude in the study refers to the attitude ofliecare professional
(like medical doctor, pharmacists, nurse) towasluke of antibacterial.

Process of checking microbial report:This refers to the procedure of checking
antimicrobial reports before assigning the antibaat therapy.
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Procurement and dispensing processThis indicates the process of purchasing
antibiotics for the hospital and dispensing toghéents.

Antibiotic use evaluation system:This refers to the system of evaluation of
antibiotic use within the institution.

Antibiotic Utilization Pattern: Antibiotic utilization pattern in this study regents
the multiple tasks. They are
= Number of antibiotic per hundred patients
» Disease wise antibiotic use
= Department wise antibiotic use
= Appropriateness of antibiotics

3.6. Ethics Ethical approval was obtained from the Nepal He&esearch Council
(NHRC), a national research authority under migistrhealth and also permission were
obtained from individual institutional research cuittee of the all five hospital where
research conducted. Ethical approval obtained fidRiRC and individual hospital

research committee is given in Appendix B.

3.7. Method of Data Collection:Data collection in this study was collected in #re
phases

3.7.1 Antibiotic Utilization: Inpatient on antibacterial chemotherapy was
identified and descriptive data on antibiotic aalion was collected from the patient file
prospectively in data collection form Appendix BheTl detailed information regarding
demography, diagnosis, drug therapy etc. was redor€oncerned prescriber were

consulted in case of any confusion.

3.7.2 Appropriateness of the antibiotic useThe appropriateness of treatment of
enteric was analyzed using 10 point Medication Appateness Index (MAI) criteria
(Hanlon et al., 1992) given below. In the past, MiAdex was used successfully to access
the appropriateness of Antibiotic Prescribing in n@aunity-Acquired Pneumonia,
Sinusitis, or Acute Exacerbations of Chronic Bratist{Taylor et al., 2001 and Tobia et
al., 2008).
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. Is there an indication for the drug?

. Is the medication effective for the condition?

. Is the dosage correct?

. Is the duration of therapy acceptable?

. Are the directions correct?

. Are there clinically significant drug-drug iné&tions?

. Are there clinically significant drug-diseaséiaction?
. Are the directions practical?

© 00 N O Ol A W N B

. Is this drug the least expensive alternativepamed to others of equal utility?
10. Is there unnecessary duplication with othegsitu

Each criterion was judged as appropriate, margirepropriate or inappropriate
based on the WHO guideline on enteric fever andesfoto incorrect and 1 to correct
was assigned. Finally average score of appropriatarginally appropriate and
inappropriate was calculated. Assessments of icha points are given in separate
heading.

3.7.2.1 Indication for the drug: WHO guideline suggests the indication of
antibiotics as appropriate when it is microbiol@dig proven. Hence in this study the
evaluation criteria for indication were

Appropriate indication:When a patient with fever (38°C and above) that has
lasted for at least three days, with a laboratamyfiemed positive culture (blood, bone
marrow, bowel fluid) ofS. typhiwhereas fever 38C or above for at least 3 days with
positive serodiagnosis or antigen detection andgmee of other clinical features like
Hepato-spleenomegaly, Leucopenia and non-spedgit and symptoms (Bradycardia,
Anorexia, Malaise, Abdominal pain, Constipation)sviarmedmarginally appropriate

Inappropriate: The absence of either confirmed positive culturseyodiagnosis
or antigen detection was of termed inappropriate.

3.7.2.2Effectiveness for the condition The effectiveness of antibiotic therapy
can be well known by sensitivity pattern. Howevarthis study only very few patients
microbioigical assay were referred. So, clinicaicome with the therapy was taken in the
consideration.

Appropriate:When treatment of medicine therapy was proven lgyohiological
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assay with positive outcome then it was termedpgsogriate or when medicine therapy
was not microbiologically proven but produced pesibutcome with initial therapy was

termedmarginally appropriate

Inappropriate: When there was treatment failure termed inapprtgarim this
study, when there was no positive outcome withritel therapy which require addition
of another antimicrobial in between the therapyntheavas termed as treatment failure of
the therapy.

3.7.2.3Correct dosage The WHO recommended therapy is given below in the
Table 3.3. The dose of treatment therapy was cozdpaith the WHO recommended
dose. If it lies within the recommended dose itnedappropriate An error margin
within 20% was termed asarginally appropriateand error of more than 20% was called

asinappropriate

Table 3.3 WHO recommended therapy for treatment oEnteric fever

Name of Medicine Daily dose Days of treatments
Amoxicillin 75-100 mg/kg 14 days
Chloramphenicol 50-100 mg/kg 14-21 days
Co-trimoxazole 8-40 mg/kg 14 days
Floroquionolone 5-7 days (up to 14 days in
. . . 15 mg/kg .
(Ciprofloxacin or Ofloxacin) case of complication)
Cefixime 15-20 mg/kg 7-14 days
Azithromycin 8-10 mg/kg 7 days
Cefotaxime 80 mg/kg 10-14 days
Ceftriaxone 60-75 mg/kg 10-14 days

3.7.2.4 Duration of therapy: As like dose the duration of therapy was also
compared with WHO recommended therapy given inTiele 3.3. If it matched with it
then termedappropriate An error margin of less than 20% was ternmadrginally

appropriateand error more than 20% of that was callethappropriate
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3.7.2.5 Correct direction:In this direction refers to the medication to tlaignts where
we assessed the route of administration, relatiprtsifood and liquid, the schedule, and
time of the day. In this correct direction was tednasappropriate whereas minor
change which did not have any effect on patienttecavne termed asnarginally

appropriateand incorrect direction was termediappropriate

3.7.2.6 Drug-drug interactions: Drug-drug interaction between the treatment
therapies was evaluated using Micromedex 2 hea#hseries. Where none existence of
interaction was termedppropriate and the existence of minor drug interaction was
termed marginally appropriate The existence of interaction (moderate, major or

contraindicated) was termediagsppropriate

3.7.2.7 Drug disease interaction Drug-disease interactions, which can be
defined as exacerbations of preexisting diseasesditions, or syndromes by
medications. In this non-existence of drug-diseasteraction was assigned as
appropriate, whereas minor interaction was termacgmally appropriate and existence

of major interaction was termed as inappropriatenes

3.7.2.8 Are thedirections practical? In this we assessed whether the directions
for use were practical for the patient to take guk into consideration the potential for
patient adherence without sacrificing efficacyyadl as patient’s clinical conditions. In
this study if practical directions were termeggpropriate with minimal discomfort of the
patients without effect on efficacy of drug werenmtedmarginally appropriatevhereas
impractical directions were termathppropriateness

3.7.2.9Least expensive alternative: WHO has regarded Fluoroquionolone as
optimal treatment in terms of least expensive aitéves based on culture and sensitivity.
In this study we considered Fluoroquinolone as Leagensive alternative for the
treatment of Enteric fever based on culture anditieity reports and other oral therapy
with Azithromycin or cefixime asnarginally appropriate However, direct treatment
with 39 generation cephalosporin without culture and $iityireport was considered as
inappropriate
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3.7.2.10Unnecessary duplication with other drugs WHO guideline advocates
the treatment of enteric fever with single antilm®t Even in first line multidrug resistant
enteric fever, single antibiotic therapy with thgdneration cephalosporin is advocated.
Hence, duplication of therapy in this study medwad treatment with two antibiotics

simultaneously in a manner that is non-beneficial.

3.7.3 Situation Analysis: Combination of methods like documentation, struexur
observation and semi-structured interview were usedituation analysis. The data

collection method for each method was describedvhel

3.7.3.1 DocumentationThis method was applied for the reviewing the aldéd

documents which describe the process related tarttieacterial use in the hospitals.

3.7.3.2 Structured Observation:This method was used to observe the process of

prescribing, dispensing and handling of antibiotics

3.7.3.3 Interview: Identified stakeholders, medical doctors and ottealthcare
prescriber were interviewed with the pre formulage@stionnaire to obtain the necessary

information. Guideline to interviewers is givenAppendix B.

3.7.4. Policy Options:After completion of utilization data collection armbntrolling

system study, experts were invited for expert dismn on the situation and the expert-
panel after analyzing the situation. Experts wequested to recommend the policy for
identified problem to improve the antibiotic usevasdl as to suggest the possible strategy

to implement the policy.

3.8 Data Analysis: The data obtained from the utilization study waslgred using
Microsoft Excel 2003 and SPSS statistical packagé for window.

Statistics: Descriptive statistic was used to characterize eptdi socio-
demographic and data were described as mean, sagieldation. Independent sample t-

test was used to compare mean and chi-squaredtohignassociation. 2-way ANOVA.



CHAPTER IV
RESULTS

4.1 Antibiotic Utilization: In this section, we have studies the following pagters.
1. Demography of the patients received antibiotics

Medicine use

Antibiotics use

Cost of antibiotics

o b~ 0N

Antibiotic Resistance

4.1.1 Demography of the patientsAltogether there were 6964 and 5401 patients
treated in Western Region Hospital (WRH) and Mahipaaching Hospital (MTH)
respectively. Among them about 3034 (44%) and 1%39%) patients received
antibiotics in WRH and MTH respectively. Demograpbiythe patients who received
antibiotics suggests that there were significadifferent distribution of age, gender and
races in two hospitals. Further, the age of paiemtMTH was significantly F= .000)
higher than the age of Patients in WRH. Similatthgre were association between gender
of patients, races of the patients and Hospitas(Q01, .000). The patients’ demography
is given in Table 4.1.

Table 4.1 Demography of the patients

Demographic Groups WRH (n=3034) MTH (n=1534)
Age of the patients Mean 24.36+ 28.017 26.83+ 37.370
Male 47.33 41.97
Gender of Patients (%) Female 49.77 54.77
Missing 2.50 3.26
Brahman 29.41 36.28
Chhetri 14.28 16.18
Races of Patients (%) Mangolian 15.96 15.78
Newar 5.11 2.62
Others 31.52 20.76

Missing data 3.73 8.38
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4.1.2 Medicine Used for the treatmentAltogether 16895 and 8781 medicine
were use in the treatment of 3034 and 1534 studigrga over 4 months of period in
WRH and MTH respectively. Average number of medicuse in MTH (5.75 2.64)
was significantly higherR=.000) than average number of medicine used in Wb+
3.06). Anatomical therapeutic classification (ATG) prescribed medicinesuggests
Antimicrobial (J) were highly prescribed medicir®% in WRH and 32% in MTH) in
both the hospitals followed by Drug acting on musakeletal system (M) and Drug

acting on alimentary tract (A). Further informatigrgiven in Fig 4.1.

OWRH B MTH

ATC Classification of Drugs
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35 1
30 1
25 1
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% of drugs

15 4

10 +

Drug acting on alimentary tract (A)
Drug acting on blood (B)
Drug acting on cardiovascular system (C)
Dermatological products (D)
Drug acting on Genito urinary system (G)
Systemic hormonal prep (H)
Antimicrobial or antiinfective (J)
Drug acting on musculo-skeletal system (M)
Drug acting on nervous system (N)
Antiparasitic products (P)

Drug acting on respiratory system (R) ;
Drug acting on sensory organs (S)

Class of drugs

Figure 4.1 Anatomical therapeutic classification oprescribed medicine
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4.1.3 Antibiotics use:Altogether there were 6825 and 2808 antibioticsewesed
in 3034 and 1534 patients in WRH and MTH respebtivédVlean number of antibiotics
use in WRH (2.25t 1.14) with range (Min 1 and Max 9) was signifidgnhigher
(P=.000) than MTH (1.84t .915) with range (Min 1 and Max 7). Further stddynd
that 24% and 42% of patents received 1 antibigtioMRH and MTH respectively.
Around 45% of patients in WRH and 40% of patiemtsMTH were treated with 2
antibiotics during their treatments. Further fewtigras received up to 8-9 antibiotics

during their treatment periods (Fig.4.2).

Number of Antibiotics per treatments

40 @ % of Prescription in WRH

35 B % of Prescription in MTH

% of treatment
N
4]
|

Number of antibiotics

Figure 4.2 Number of antibiotics per treatment

Further it suggests that Cephalosporin, Penidlhid Quinolone were prescribed alone in
519, 91 and 60 treatments in WRH and 276, 183 a#dtr8atments in MTH.
Aminoglycoside and Cephalosporin were prescribgegttzer in 651 and 173 patients in
WRH and MTH respectively. Similarly, Cephalospoaind Macrolides were prescribed
together 308 and 63 times in WRH and MTH respeltiveombinations of antibiotics
used in the treatments are elaborated in Appendix C
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4.1.3.1 Category of antibiotic usedA total of 6825 and 2808 antibiotics were
prescribed in WRH and MTH respectively over theigumkrof 4 months. While
categorizing we found that Cephalosporin group wmiibéotic was highly prescribed
constituting 27 and 34 percent of total antibiopeescribed in WRH and MTH
respectively followed by Penicillin (24% in WRH atd8% in MTH) refer Fig 4.3.

o WRH m MTH

Category of antibiotic used

% of no. of drugs
= N N w w N
(&) o (6] o a1 o
Il Il Il Il Il I

[EnY
o
I

o
MACROLIDE r

AMINOGLYCOSIDE
CEPHALOSPORIN
CHLORAMPHENICOL
COAMOXYCLAV i
COTRIMOXAZOLE
PENICILLIN
QUINOLONE
TETRACYCLIN
MISCELLANEOUS

Group of antibiotics

Figure 4.3 Category of antibiotics used

Further, we calculated the number of antibiotics pescription which again suggests
about 0.62 and 0.60 Cephalosporin per treatmeifliH and WRH respectively and was
significantly higher in MTH P=.000). Similarly, use of Aminoglycoside and Madael
were significantly high in WRH shown in Table 4.2.
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Table 4.2 Category of antibiotic per treatment

Group of Antibiotics WRH MTH P-value
Aminoglycoside .35+ .49 .18+ .39 .000
Cephalosporin .60+ .58 .62+ .64 .000
Co-amoxyclav .04+ .22 .05+ .23 321
Cotrimoxazole .01+.09 .00 -
Macrolide .18+ .39 .06+ .25 .000
Penicillin 48+ .82 .25+ .49 .000
Quinolone .20+ .42 .25+ .48 .000
Tetracycline .01+ .08 .01+ .09 .249
Others .39+ .62 40+ .59 .684

4.1.3.2 Antibiotics Vs Departments: We found that antibiotic were most
frequently prescribed by the departments of Pad&atf34%), followed by Medicine
(25%), Surgery (16%), OBG (15%), Orthopedics (4%W)ICU (3%), ICU (1),
Neurosurgery (0.53%), Oncology (0.16), ENT (0.13) ®&ental (0.03) in WRH whereas,
department of Medicine (29%), OBG (20%), Pediatr(z8%), Surgery (15%), ENT
(6%), Orthopedics (6%), NICU (3%), Dental (1%), Ology (0.46), ICU (0.39%)
Neurosurgery (0.39%), Dermatology (1%) and Emergd0862%) in MTH. The study
also found that mean number of antibiotic used epadtments and WRH were
significantly higher than mean number of antibiatsge by departments and MTIR=
.000, .000). The Fig. 4.4 shows the marginal meahsantibiotics in the various

departments in two hospitals.
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Estimated Marginal Means of NUMBER OF ANTIBIOTICS
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Figure 4.4 Mean of number of antibiotics used in vidous departments of two
hospitals

4.1.3.3 Antibiotics Vs co-morbid conditions: The study found that more
numbers of times antibiotics were used for propttidapurpose (34% in WRH and 53%
in MTH) in both the hospitals. Other co-morbid citiwhs include Respiratory Tract
Infections (RTI) [21%], intra-abdominal infectiod3%), soft tissue infection (11%),
Sepsis (5%), Urinary Tract Infection (UTI') [4%Bastroenteritis (4%), Bone and Joint
Infection (4%), Others (2%), CNS Infection (0.89%urgical site infection (0.2%),
Pelvic Infection (0.07%) and Ear-nose-throat Ititec (0.07%) in WRH. Similarly,
Respiratory Tract Infection (15%), Urinary Tractfdation (7%), Intra-abdominal
infection (6%), Gastroenteritis (5%), Ear-nose-#trénfection (5%), Bone and Joint
infection (4%), Sepsis (2%), others (0.85%), Sadsue Infection (0.26%), Pelvic
Infection (0.26%), CNS infection (0.13%) and SuadiSite infection (0.07%) were in
MTH. Further, study suggests that antibiotic usedlifferent co-morbid condition and
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WRH were significantly higher in WRH compared to MTP=.000, 0.001). Fig. 4.5

shows the marginal mean of antibiotics in differéepartment in two hospitals.

Estimated Marginal Means of NUMBER OF ANMTIBIOTICS
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Figure 4.5 Mean of number of antibiotics used in vdous co-morbid conditions of two
hospitals

Further, while studying the group of antibiotic per treatment of co-morbid
condition found that Cephalosporin group of antilc®were highly prescribed in most of
infectious conditions which include Sepsis (0.8IWiRH and 0.53 in MTH), UTI (0.8
and 0.52), Respiratory tract infection (0.50 ar&BJ. Intraabdominal Infection (0.57 and
0.93), CNS infection (0.89 and 0.34), Gastroente(@.81 and 1.05), Prophylaxis (0.53
and 0.58) and so on in WRH and MTH respectivelynifairly, Aminoglycoside were
highly prescribed in Sepsis (0.87 in WRH and 0:83/4iTH). Like wise penicillin (0.67
and 0.33) and Macrolide (0.38 and 0.19) were higirtlgscribed in RTI in WRH and
MTH respectively (Appendix C).
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4.1.3.4 Defined Daily Dose of AntibioticsStudy found that DDD/100 bed-days
of Cloxacillin (6.9), Cefuroxime (P) [0.28], Cefaiane (5.49) and Cefriaxone (11.57) in
WRH were 8.6, 8.5, 4.6 and 2.2 fold higher than DDID bed-days of MTH. Similarly
DDD/100 bed-days of Co-Amoxyclav (P) [1.84], Azibhmycin (10.21), Gentamicin
(3.42), Amikacin (2.56), Ofloxacin (1.28), Ciprotacin (4.58) and Metronidazole (P)
[11.50] in WRH were 4.1, 8, 3.9, 3.1, 42.7, 3.2 drfdld higher than DDD/100 bed-days
in MTH respectively. Overall, antibiotic use in WRE8.45 DDD/100 bed-days) was 3
fold higher than MTH (22.21 DDD/100 bed-days). Twetails of DDD Details are given
in Appendix C.

4.1.4 Cost of drug therapy:A total cost of NRs 4889166.84 ($67769.08) and
1937959.18 ($26862.19) of medicine were used fer tteatment of 3034 and 1534
patients who received antibiotic in WRH and MTHpestively over 4 months of times.
About 63 and 70 percent of total cost of all metiices were antibiotics in WRH and
MTH respectively. The cost antibiotic in WRH and MTamong total costs are given in

Fig 4.6 (A and B) respectively.

Similarly, study found that there was significantigher mean cost of medicine
[1611.55 ($22.54)% 2454.81] in WRH with the range of 40309.02 (Mid,7Max-
40316.42) compared to mean cost medicine [126&83.67)x 1741.72] with the range
of 21991.3 (Min-5.27, Max-21996.57) in MTH. Howeyéne mean cost of antibiotics
was not statistically different in WRH [1007.52 £509)+ 1509.83] and MTH [892.88
($12.49)+ 1405.56].
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Cost of antibiotics Vs other medicine cost in WRH Cost of antibiotics Vs other medicine cost in MTH

37%

@ COST OF OTHER DRUGS mCOST OF ANTIBIOTICS @O COST OF OTHER DRUGS W COST OF ANTIBIOTICS

(A) (B)

Figure 4.6 Antibiotic cost comparison in WRH (A) ard MTH (B)

4.1.4.1 Comparing cost among various co-morbid coiittbns: Moreover, mean
cost comparison in various co-morbid conditionsnibthat cost antibiotic in treatment of
CNS infection in MTH was higher (92.17%) amongather co-morbid condition. Costs
of antibiotics were between 70-90% of total costrinst of the co-morbid conditions.
Further more information is given in Appendix Ckéwise, mean cost of antibiotics was
significantly different among the co-morbid condits P-value = .000) but not

significantly different between two hospitaZyalue = .194)

4.1.4.2 Cost of prescription and cost of antibiats as per department:Study
found that cost of treatment of Oncology and ICUrevdigher among all other
departments. Costs of antibiotics in most of thpad&nents were between 50-90% of
total cost (appendix C). Further, the cost of aatibs in different departments and
hospitals was highly significant in WRH than MTPR-y¢alue = .000, .001)

4.1.5 Antibiotic resistance:In this study, we found 2467 samples were tested fo
culture MTH which include Blood (n=209), Urine (r238), Pus (n=386), Body fluid
(n=360) and Sputum (n=274). In comparison, only 4&mhples were tested for culture in
WRH which include Blood (n=101), Urine (n=30), P{r&=16), Body fluid (n=7) and
Sputum (n=3). Among the specimen tested for culamy 24% in MTH and 28% in
WRH showed growth (appendix C).
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The comparison of resistance pattern of E.coli, aBreus, Pseudomonas,
Enterococus in two hospitals are given in Fig.4.B, 4.9 and 4.10 respectively and
where as the resistance pattern of other organigperdix C. study found that
Cephalexin, Nalidixic acid, Erythromycin, Cotrimaae and Tetracycline were 100%
resistant to E. Coli in WRH whereas Amoxyclav, Ganigillin were 100% resistance in
MTH. Further, Piparacillin, Ampicillin, Cephalexi®enicillin, Cefotaxime were 90, 88,
81, 89, and 76 percent resistance in MTH. Manybastics were not tested against E.coli

in WRH.

OWRH B MTH
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Figure 4.7 Resistance pattern of E. coli

Resistance pattern of S. aureus suggest that GepmaNorfloxacin in MTH were 100%
resistant. Where as Piperacillin, Cotrimoxazolex@tillin and Penicillin were 88, 86,
75 and 74 percent resistant to S. aureus in MTlgeas/ely. Similarly, Cloxacillin,
Gentamicin, Ampicillin, Ceftriaxone were 100, 6@, &d 50 percent resistance in WRH.
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Figure 4.8 Resistance patterns of S. aureus

Further, Cephalexin in MTH was found 100% resistatagpseudomonasp. Similarly,
Ceftriaxone, Erythromycin and Carbenicillin wereufol to be 33, 33 and 30 percent
resistance in MTH where as Nalidixic acid, Gentammyand Erythromycin were 50, 33
and 33 percent resistance ®. aureusrespectively. Antibiotic like Cephalexin,

Carbenicillin, Penicillin, Cefotaxime, Tobramycitcewere not tested in WRH.
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Resistance Pattern of Pesudomonas
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Figure 4.9 Resistance pattern of pseudomonas

Enterococcuswas found 66.7, 57, 50 and 50 percent resistanceAnwicillin,
Ciprofloxacillin, Co-trimoxazole and Piparacillinhere as, Amoxicillin, Ceftriaxone,

Cephalexin, Erythomycin, Imipenum and Nitrofuranteach was

33.33% resistance.
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Figure 4.10 Resistance pattern of Enterococcus
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4.1.5.1 Comparing use and resistancaVhile comparing we found that many drugs
which were not used during the study periods likeet@noxazole, Erythromycin, and

Nalidixic Acid were completely resistanceEo coli (Fig 4.11).
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4.2. Assessing AppropriatenessAppropriateness of treatment of enteric fever was
assessed in separate 100 patients from each Hospisaction we studied the following
parameters

Demography of patients suffering from enteric fever

Medicine used in the treatments
Antibiotic use

Appropriateness of treatments
Cost of therapy

4.2.1 Demography of Patients suffering from Enterid-ever: The mean age of
the patients was 22.8120.52 and 29.13 17.84 in WRH and MTH respectively. More

number of patients was from Brahman race. Meantidmraf stay was higher in MTH
(5.64+ 2.34) compared to WRH (3.241.58) (Table 4.3).

Table 4.3 Demography of Patients suffering from Ergric Fever

Demography Parameter WRH MTH
Age Mean 22.81+ 20.52 29.13 17.84
Female 45 46
Gender
Male 55 54
Brahman 54 47
Chhetri 10 22
Mangolian 13 6
Races
Newar 0 8
Others 15 17
Missing 8 0
Duration of stay = Mean 3.74+ 1.58 5.64t 2.34
Medicine 63 84
Departments  Pediatrics 36 15
ICU 1 1
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4.2.2 Medicine used in the treatmentsAltogether, 565 and 796 drugs were used
for the treatment of 100 patients from WRH and Mids$pectively. Mean number of
medicines used in the treatments of WRH (5:8037) was not statistically differer® &
.154) from MTH (7.9% 2.85). Anatomical therapeutic classification (AT&)prescribed

medicine (Fig. 4.12) suggests antimicrobial clasdrogs were highly prescribed in both
hospitals.

0O MTH B WRH

ATC classification of prescribed drugs

45 4
40
35 A
30 A
25 4 X
20 - &f
15 'a—;‘ R
10 - K7

% of prescribed drugs

Antimicrobial (J)

(R)

Various other drugs (V)

Dermatological products (D) I:I
system (M)

Drug acting on alimentary tract (A)

Drug acting on cardiovascular
system (C)

Systemic hormonal prep (H)

Drug acting on musculo-skeletal

Drug acting on nervous system

(N)
Drug acting on respiratory system

Therapeutics Class

Figure 4.12 Anatomical therapeutic classificationATC) of drug prescribed in
Enteric Fever

4.2.3 Antibiotic used in the treatment of enteric éver: A total of 218 and 213
antibiotics were prescribed in WRH and MTH respesdyi for the treatment of 100
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patients from each hospital. Mean use of antibsotit WRH (2.18+ .87) was not
significantly different P = .015) from MTH (2.13% 1.11). Further, study found that more
than 20% of case was treated with 3 antibioticshm both hospitals. Similarly 7% in
WRH and 8% case in MTH were treated with 4 antibgofFig. 4.13).

O WRH

Number of antibiotics per treatments
m MTH

60 -

50 -

40 -

30

20

% of Treatments

10 -

1 2 3 4 5 6

Number of antibiotics

Figure 4.13 Number of antibiotic used in the treatrent

Further we found that Cephalosporin was used diomthe treatment of enteric fever 16
times in WRH and 33 times in MTH. Similarly, Cepbspporin in combination with
Macrolide was used in 49 times in WRH and 11 timdg|TH. Likewise, Cephalosporin
in combination with Aminoglycoside was used 30 sne WRH and 23 times in MTH
(Appendix C).

4.2.3 Antibiotics Category:Study showed that Cephalosporin group of antibiotic
were used widely to treat enteric fever in bothpitass. Around 1.12 Cephalosporin in
MTH and 0.93 Cephalosporin in WRH were used pematinent. The use of
Cephalosporin in two hospital is not significandlijfferent. Where as, use of Macrolides
in WRH was significantly higher than MTH (Table %.4
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Table 4.4 Category of antibiotics used per treatmdn

Group of Antibiotics WRH MTH P-value
Aminoglycoside .33+ .47 24+ 45 0.018
Cephalosporin .93+ .38 1.12+ .50 0.052
Chloramphenicol .02+ .14 .00 -
Co-amoxyclav .02+ .14 .00 -
Macrolide .54+ .50 12+ .33 .000
Penicillin .05+ .22 .04+ .20 0.497
Quinolone .07+ .26 27+ .57 .000
Tetracycline .01+ .10 13+ .34 .000
Miscellaneous 21+ .41 A8+ .44 0.418

4.2.4 Appropriateness of treatments:The appropriateness analysis of the
treatment of enteric fever patients was done usileglication Appropriateness Index
(MAI) 10 points indicators (Table 4.5) and eachidador was evaluated by researcher
using WHO guidelines (WHO 2003) dlistrated in methodology. While assessing we
found that majority of indications were inappropeidoased on WHO guidelines. Some

common drug-drug interaction is given in Appendix C

Table 4.5 Appropriateness analysis for Enteric Fevelreatment (n=100 / hospital)

Appropriate Marginally appropriate  Inappropriate

Criterion MTH  WRH MTH WRH MTH WRH
Indication 12 4 8 7 80 89
Effectiveness 12 1 44 a7 44 52
Correct dosage 95 98 1 1 4 1
Correct direction 95 97 2 0 3 3
Drug-drug interactions 89 89 0 1 11 10
Drug-disease interaction 100 100 0 0 0 0
Practical directions 65 45 18 22 17 33
Least expensive alternative 7 7 3 1 90 92
Duplication with other drug 46 18 1 0 53 82
Duration of therapy 75 50 10 17 15 33

Average Score 59.6 50.9 8.7 9.6 31.7 39.5
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4.2.4.1 Resistant pattern of SalmonellaOut of hundred patients very few were
tested for culture sensitivity among the tested ganonly 12 sample in MTH and 4
samples in WRH found growths. The resistant pageowed that Nalidixic Acid and Co-
timoxazole were more than 80% resistance in bo#pitals whereas Ciprofloxacin were
more than 50% resistant in both the hospitals..4Fldg)

Resistant pattern of Salmonella sp. OWRH @ MTH
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Figure 4.14 Resistance patterns of Salmonella spesi

4.2.5 Cost of treatment of enteric feverThe mean cost of medication in enteric
fever treatment in MTH and WRH was not significgrdifferent. Similarly the mean cost
of antibiotics in enteric fever treatment in bothethospitals was not statistically
significant. The detail of cost is given in Tabl& 4

Table 4.6 Mean cost of per treatment of enteric fear in two hospitals

Parameter WRH MTH P-value

Mean cost of prescribed Medicatic 1428.98+ 1178.35 2279.07+ 1533.49 .029
Mean cost of Antibiotics 1228.49+ 840.28 1523.86+ 1054.19 422
% of Antibiotic Cost 86 67 -
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4.3. Controlling System of Antibiotic in Tertiary Care Hospital: Controlling system of
antibiotics were study using Donabedian model dligp of medical care which has the
three component structure, process and outcomestday the situation of controlling
system of antibiotics | study the structure andcpss involved in the antibiotic use (Fig
1.1). Altogether 47 people were interviewed. Thiegarization of interviews are given in
appendix C.

Structures Processes Outputs
= Organization = Knowledge
= Attitude
" Personnel - = Antibiotic
= Process of prescribing utilization Pattern

\ 4

= Policy, guideline = Process of procurement—— . Rational Use of
and dispensing Antibiotic
» Process of monitoring

" Surveillance and evaluation

system
= Process of education
and training
T y
A 4
Feed Bac

Figure 1.1 Conceptual framework of the study basedn Donabedian

4.3.1 Structure Component:The elements of structure components in the cdimgol
system of antibiotics in tertiary care hospitalslilde organization, personnel, policy, and
guideline and surveillance system. The analysisl@fents of structure components are
presented below

4.3.1.1 Organizational structure
Interviews and documentation analysis provides tdifferent picture of

organization working on controlling system of aidgtits in public and private hospitals.
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Public hospitals do not have any such organizatimnking on controlling system of
antibiotics.

“... we have not formulated any committee as suchnauhave culture sensitivity testing

facility and our clinician prescribes antibiotic bad on culture report.{Interview 15)

“

. no committee and no mechanism to monitor, e antibiotic by hit and trial

method.” (Interview 30)

Although, private hospitals are newly established@mpared to the public hospitals, but
it gives opposite picture. Private hospitals hawvéhlDrug and Therapeutics Committee
(DTC) and Antimicrobial Committee (AC) or infectipucontrol committee. The

summaries of organizational structure in the hasp#re given below in Table 4.7.

Table 4.7 Organizational structure in the hospitals

Name of Hospital DTC Antimicrobial Committee
Manipal Teaching Hospital (MTH) Yes Yes
Western Regional Hospital (WRH) No No
Bir Hospital No No
Dhulikhel Hospital Yes Yes
KIST Hospital Yes Yes

The performances of the organizations in the peivaispitals are summarized below in
the Table 4.9.
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Table 4.8 Performance of the organization in privag hospitals

Parameter MTH Dhulikhel KIST hospital
DTC AC DTC AC DTC AC
Document that indicates its Yes Yes Yes Yes
functions and membership Yes Yes (Not (Not (Not (Not
shared) shared) shared) shared)
Budget allocation No No No No No No
% DTC members who 0 0 0 0 0 0
attend > 50% of meetings 100% 100% >90% >90% 100% 100%
No. DTC meetings per year 1 Not fixed
2-3 2 1-2 (As per 6 (As per
need) need)
Are the meeting minutes Yes Yes Yes Yes
recorded Yes Yes (Not (Not (Not (Not
shared) shared) shared) shared)
Have STGs been
developed/adapted and no No Developed for few In the process
implemented? disease
Has the committee
No No Yes No Yes

organized any educational No
activities?

Looking at the performances and interviews commeinidicate that the

organizations in the private hospitals were noaptive.

“... there one committee headed by

trying to bringsoute policy. | think there is

some effort going on but so far in practice evegyanfree to prescribe.(Interview 41)

“... we used to meet very frequently but now frequeasycbme down{Interview 37)

“... we usually meet six monthly but it also depenchemecessity(Interview 24)

Based on documentation analysis and interview uilggested the structure of DTC

and Antimicrobial Committee is given below in Fid 8.
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Chairman Member Secretary

Physician Member
» Medicine

. Surgery Drug and

« OBG Therapeutics
* Pediatrics Committee
* ENT

» Psychiatry
 Dental

* Orthopedics

* Ophthalmology
» Radiotherapy
* Anesthesia

Administration

Pharmacy Member

Fig 4.15 Structures of Medicine and Therapeutics Gomittee

Similarly the structure of antimicrobial committeludes the 5-7 members from
various departments like Medicine, Pharmacy, Miwmlagy, Surgery, Pediatrics,
Orthopedics, Obstetrics and gynecology.

The antibiotic committees are mainly focused oa trmulation of antibiotic
treatment guidelines for the hospital. Similarly ©® has major role in the selection of
antibiotics and took some initiative like banning the irrational combination of

antimicrobial like Ampicillin+Cloxacillin, Amoxicilin+Cloxacillin etc.

4.3.1.2 Personnel InvolvedThe personnel involved in antibiotic controllisgstem
were clinicians, microbiologists and pharmacistsie Tconcept of Infectious Disease
Specialist (IDS) working on antimicrobial use aedistance were not found in any of the
study hospitals. In absences of IDS, clinicianselsarseek the advice of either
microbiologists or pharmacists in case of any moblrelated to antimicrobial use or
resistance. Usually they decide individually. Hoee\complicated case was discussed in
the department within the faculty members.
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4.3.1.3 Policy and guideline:Result from documentation analysis and interview
suggest none of the study hospitals have writtéibiatic policy. However, certain policy

was followed in certain department based on undedstg i.e. verbal policy.

“...we discuss within the department and senior figcadembers before starting fourth

generation cephalosporin (Cefepinie)  (Interview 2)

In one of the private hospital has prepared gueelollows as policy for certain disease.

In another hospital, there is intradepartmentadigjine.

“...Guideline for common diseases like pneumoniarierigver, sepsis$ (Interview 19)

“...In few cases of illness we have the guideline hot for all ...prepared by our
department from the initial time ... Like in merntigy pneumonia, neonatal sepsi

(Interview 2)

However, in absence of guideline, majority of dian follow standard textbooks as
guideline

“...there is no policy. We go through latest text bgaidelines like Harrison.(Interview
4)

“...no, we do not have any policy but it is a necegs$iaing... we go through the literature

and books like Davidson, Harrison(Interview 26)

Many interviews were not aware about any existiolicy or guideline in the hospital. The

guideline which was available in the hospital wasupdated after their formulation.

4.3.1.4 Surveillance:Documentation analysis and interview suggest thatet is no
surveillance on antibiotic use in any of the hagpiHowever, there were few individual

studies done in the past on drug utilization bupaoodic surveillance on use.
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Four out of 5 hospital enrolled in this study nsalved in the national antibiotic
resistant surveillance program conducted by Nepabli® Health Laboratory. The
surveillance includes common 7 organism like Saleflan Shigella, N. gonorrhea, H.
influenza, S. pneumonia, ESBL- E.coli and VibriteTstructure of National Surveillance
program is given below. The highlighted hospitalghe below diagram are the hospitals
where study was conducted.

World Health Organization (WHO)

A

Nepal Public Health Laboratory (NPHL)

\ 4

! | ’ !

Estern Region . Western Region .
1. B.P Koirala Central Region 7. Westen Regional Mld_ W estern
Institute of Health 2. Bir Hospital, Hospital, Pokhara Region
Science, Ghopa, Kathmandu 10. Lumbini
Dhahran . 8. Manipal Teaching Zonal Hospital,
3. Kanti Children Hospital, Pokhara Butwal

Hospital, Kathmandu
9. Mission Hospital

4. Patan Hospital, Tansen, Palpa

Kathmandu

5. Trivuwan University
Teaching Hospital,
Kathmandu

6. Dhulikhel Hospital,
Kavre, Dhulikhel

Fig 4.16 Surveillance structure in Nepal

This surveillance network disseminates their infation 3 times in year by
conducting workshop at 3 different places in thentoes. The activities of NPHL are

given below in the box.
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Activities of National Public Health Laboratories

=  AMR monitoring, validation and preservation of &tas

» Coordination with participating laboratories

= Monitor and evaluate the performance

= Qrganize training, workshops and orientation sessio

» Technical supports to the participating laboratorie

= External quality control system and validation

» Feedback to participating laboratories at the dritl@year

=  Compiling AMR surveillance data and their dissertiora

Moreover, documentation analysis suggests that afnéhe private hospital used to
disseminate their antibiotic resistance surveikaneport by publishing in their quarterly

published drug bulletin. However, such activity vimas found in the recent days.

4.3.2 Process ComponeniThe element of process component included in thatson
analysis of antibiotic controlling system includémowledge, attitude, process of
prescribing, process of procurement, and dispensprgcess of monitoring, and
evaluation, process of education and training. He¢ailed analysis of the process
components are given below.

4.3.2.1 Knowledge:Except pharmacists, most of interviews were unavedeut
the National Medicine Policy and the antibiotic gmnent of the policy. Few clinicians
were also unaware about the available structuteeim hospital.

“...up to now there is no national or hospital poliop antibiotic and depending on the
organism and based on the clinical judgment wedg=ourselves.{Interview 10)
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Why National Medicine Policy not implemented?

Most of the interviews either blamed the countnfitpal situation or lack of
visionary leader at higher level in the ministrydatieir governance. Few believe that
medicine does not come in the country priority. 8ther reasons from interviews include

the funding problem, lack of manpower, lack of aboation, lack of commitments.

“...regularity body should do this... not blame bsiuniversal... policy not implemented

due to effective governancglIhterview 8)

“...in the Health care so that medicine is not inquiy. Since medicine is not in the

priority then automatically antibiotic is also niot the priority.”  (Interview 45)

Most of the interviews were unaware about existerf@ny antibiotic guideline in
the country. Very few knew about the existence atiamal guideline on Tuberculosis,
HIV/AIDS, Malaria, Kala-azar.

Although, 4 out of 5 study hospitals were involvad National Antibiotic
Resistance Surveillance, none of the cliniciansewaware about such surveillance
indicating huge communication gap. The informatdrsurveillance was only limited to

the microbiologist and their departments.

“...not aware of this may be the infection controhuuittee has done. But data is not

disseminated.{Interview 37)

“...no any surveillance in the hospital level but sodoctors may personally have done

some research.{Interview 9)

The dissemination workshop conducted by the Nati®ublic Health Laboratory
to disseminate the antibiotic resistance is attérimyjethe microbiologist of the hospital and
the disseminated information was limited to theime Thformation collected by the NPHL

was not documented and published properly and Hese@ccess to limited people.
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4.3.2.2 Attitude: Most of the interviews feel the need of antibigi@icy and guideline in

the hospital as well as at the national level shgvgositive attitude.

“...want to see the comprehensive guidelines whidhtauch on the common diseases

and also for the uncommon disease which may redpigiger antibiotic.” (Interview 6)

Few clinicians believe that policy at tertiary camay not be effective because of
lack of awareness and education at the primaryleaet and further suggest the

requirement of the education and policy at the printare before tertiary care.

“... if we prepare the policy here in tertiary careis not effective because education to
the primary level is needed first...Unless thereestniction in the primary level like you
can only go up to amoxicillin, it is not feasibleo.fgst policy is required in primary level

than in tertiary level.”(Interview 3)

Appropriate policy for their hospital?

Most of interviews think that prior authorizatiand restriction of antibiotic will be
appropriate to control the antibiotic misuse inithespital. Some of interviews believe

guideline implementation will be better option nérol antibiotic misuse.
“...restriction and prior authorization will be bettgit is required.” (Interview 4)

“...restriction is necessary. It can be feasible arehular monitoring is required”

(Interview 12)
“...If there will be the hospital level guidelinevitll be better.” (Interview 29)

However, few clinicians think that policies likestaction, prior authorization may
seize their right to prescribe antibiotic and maynh seriously ill patients.

“...restriction is not possible and it does not soydctical. When the patient is dying
and in the last stage, for such case to take aggrsvnot a good, If we have to use it we

have to use it. .If the patient is going to die then we do not Viaitauthorization.”
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All Clinicians have positive attitude towards sulemce in the hospital and
believes that surveillance system in the hospaal improve the rational use of antibiotics

and decrease antibiotic resistance.
“...if surveillance data are available it will be eato prescribe.”(Interview 29)

4.3.2.3 Process of prescribingn public hospital, clinicians rarely look for cuie
sensitivity result before prescribing antibiotit4ost of the time prescribe antibiotic based

on clinical sign and symptom.
“...rarely see culture sensitivity report before peabing” (Interview 15)

“...we use high antibiotic and if it works then wenththat the previous antibiotic is
resistance but this is not the microbiologicallyetenined.” (Interview 32)

Common reasons behind not looking for culture dmityi was patient already
consumed antibiotic before visiting them leadingnim growth in culture which was
noticed in my first phase of study suggesting lkss 30% growth rate (Appendix C).
Another reasons include patient cannot afford awl €linicians complained delay in

culture reports from microbiology departments.

“...it is difficult to see in all case because patidms already taken antibiotic as

antibiotics are available over-the-counter(ihterview 29)

“...If the patient is affordable I will do definitelyther wise no. If the patient is educated |

definitely do the culture.(Interview 3)

In contrast, the checking culture sensitivity befoprescribing antibiotic is
relatively higher in private hospital. However, yhrarely wait for culture report, they start
antibiotic empirically.

“...In infectious disease, in majority of casessead the culture and start antibiotic and

after the report we change accordingl{interview 3)
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Among the clinician, Pediatrician think it is natgsible to see culture report in the
most of cases and they treat the patients empyriddedical doctors in private hospitals
mostly refer the culture reports before prescribangbiotics whereas Medical doctors in
public hospital rarely refer the culture report asehd culture only when there was

suspected resistance.

Unanimously all the clinicians said that they dat prescribe telephonically.

4.3.2.4 Process of procurement and dispensinBublic hospitals included in this
study did not have their own hospital pharmasy like private hospital. None of the
hospital had separate antibiotic procurement poligtibiotics in the hospitals were
procured as like any other drugs. However, antib&election was done by either DTC or
Antimicrobial Committee in the private hospitalsntibiotics were dispensed base on

prescription inside the hospital pharmacy.

“...no policy for antibiotic purchase so far...antibicg are selected by DTC as likes other

drugs” (Interview 5)

“...no separate purchase policy for antibiotics.... €hase order is based on the demand

after selection by antimicrobial subcommittedlhterview 23)

Similarly, there was not separate national padlaryimport or export of antibiotics.
However, separate antibiotic unit is requirement #mtibiotic production for the

pharmaceutical manufacturers.

4.3.2.5 Process of monitoring and evaluation:

There was no system of monitoring either use oistasce in any hospitals.
However, two private hospitals had policy to monithe promotion where Medical
Representatives from pharmaceutical companies nerallowed to meet the clinicians

individually.

“...Medical Representatives (MR) are not allowed teemthe doctors individually but

they can present in the group of doctors in evergstiay.”(Interview 40)
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Similarly, there is not any national policy on praton of antibiotics. However,
Department of Drug Administration (DDA) had deveddp guideline on ethical

promotional of medicine.

4.3.2.6 Process of education and trainingNo separate regular education and
training program related to antibiotics in any bétstudy hospitals. However, student
training as a part of course, presentation in cihmeeting sometime, some guest lecture

were the type of education run by the hospitals.

“...do have educational program in terms of studeduaation and training and

presentation in the clinical meeting(Interview 25)

None of the hospitals had the regular educatioraihing program either to
clinician or other healthcare professionals. Mosxpmnone of the hospitals had any public

campaigning or education program.

4.3.3 Rational use of Antibiotics:Most of the clinicians believe that antibiotic use

was problem in their hospitals.

Among the clinician, Most of Medical doctors realizthe over use of antibiotics
in their hospitals. In contrast, Pediatrician andh@pedician believed that antibiotic use

was not big problem.

Moreover, most of Hospital Administrator and DTChtinicrobial Committee
chairperson viewed overuse of antibiotic in thespitals. One administrator was highly
concerned about increased use of higher generatitiiotics. When asked, what was the
measure has taken to correct the problem. The comamswer obtained from them

include working on this problem, committee was fednworking on guidelines etc.

“...may be to some extent over use...we expect foatiomal use... once the guideline
will be finalized and implemented then situatiofi ke much better.(Interview 42)
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“...here most of the prescriptions contain the higgeneration antibiotic...the doctors
want to treat the patient very fast, this resultigveloping resistance for the higher

generation and problem may arisglhterview 34)

Further, Interviews suggest that there was irrafiarse of antibiotic in form its
overuse as everybody is getting antibiotic evemam-infectious condition which was
clear sign of irrational use of antibiotics. Simija Irrational in terms of incomplete

duration and insignificant dose.

“...overuse... all gets Azithromycin as it is easy dlsoause the therapy is of 3 day and

patient has already taken one so it is also edsieus to treat.”(Interview 4)

The above statement was found true in the utibmastudy where Azithromycin
defined daily dose per hundred beds (DDD/100 beds)found more than 4 times and 63
times higher from the WHO assumed DDD in MTH and Mespectively (Table 4.8).

“...Yes, bit more antibiotic use is in practice ... mge, In significant number and we
switch to another(Interview 8)

“...over use, misuse, and inappropriate use ... Incetepturation due to inadequate
information to patient.” (Interview 20)

“...of course in all drug use there is problem in Whaountry so why not in this
hospital... | think it is over use not only in hoapgverywhere, even in cough and cold

also antibiotic is prescribed.{Interview 29)

However, few clinicians think there is not overudantibiotic because patient requires it.
Moreover, few clinicians believe that overuse isegtable rather than patient dying

because of under use of antibiotics.
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“...do not think it is a problem. We give becausegqudtrequires it.”(Interview 2)

“... average neither over use nor under use, our eitpatient do not die due to under

use of antibiotic, over use we acceplriterview 32)

Most of the microbiologists believe that antimiciadlresistance was emerging to
be a big problem in their hospital and further @ned about emergence of multidrug
resistance. Similarly, most of the clinician agréeat there was emergence of resistance in
their hospital.

“...some patient primary resistance to many of thegdrand sometime in critical patient
primary resistant to all first line drug and in duccase it is so difficult that which

antibiotic to choose because all are resistanditerview 29)

“...if the patient is not improving we think thatist resistance then we move towards the
high generation likes third and fourth generatidmen if not improved then we give
Meropenem, Imipenem... if still patient conditionnist satisfied...add Tazobactum.”

(Interview 32)
Possible cause of resistance?

Majority of interviews believe that overuse of &mtic in the hospital as well as in
community is the major cause and few believes ithaty be because of rampant use in

agriculture, inappropriate use and underuse obmtitcs

“.... misuse, overuse, not only in the hospital fidemajor from the community side, due
to self medication, quack practice, OTC selling,ynti@ primary cause of resistance.”

(Interview 29)
“...under use, lack of duration, drug dose, compl@nceo monitoring and not organism
specific drug.”(Interview 38)

“...increased antibiotic in the agriculture, prematuistoppage of use by the patiént

(Interview 40)
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Majority of interviews believe that it is time fantervention to improve rational

use of antibiotics where as few believe that laie but should be intervene immediately.

The suggested possible mode of intervention inclediecation, enforcement of
guideline and policy, public education, regulatioh antibiotic as OTC medication,
surveillance etc. However, some believe educatofoionation of guideline will not be

much effective. Enforcement of policy or guideladeng with education will be proper.
“...education will not be effective. Enforcementaguired.” (Interview 3)

“...proper antibiotic policy has to be framed andhould be strictly followed.{Interview
7)

“...forming national level Guidelines which act as arervention part and the next is

implementation part in all the hospitals(ihterview 39)
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4.4 Policy Recommendationfor policy recommendation based on the aboverfgdin
expert panel was formed. Expert-panel was 15 mesntmnmittee including expert from
5 Study Hospital, Ministry of Health and Populati@epartment of Drug Administration,

academics, pharmacists, microbiologists. List gfezis are given below in the Table 4.10.

Expert-panel discussion was held at Department rafyDAdministration on 2%
April, 2011. The program schedule of expert-panstussion was given below in Table
4.9.

Table 4. 9 Program Schedule for expert discussion

Time Program Moderator (S)

3:00-3:15 Introduction to workshop Kadir Alam

3:15-3:30 Rational wuse of antimicrobials: Dr. Ravi Shankar & Dr. P. Subish

Nepalese perspectives

3:30-3:45  National Antibiotic Treatment Mr. Bhupendra Bahadur Thapa
Guidelines
3:45-4:00 International perspectives on Dr. Niyada and Dr. Pranaya Mishra

Antibiotic policy
4:00-4:30 Research finding of the nation wide Kadir Alam
study ‘Antibiotic utilization and
controlling system in tertiary care
hospital in Nepal’

4:30-4:40 Tea Break

4:40-6:00 Expert discussion and brain stormingDr. Niyada, Dr. P. Mishra and

session Dr. Ravi Shankar and Dr. P. Subish

6:00-700 Recommendations for policy/ Guidelines

7:00-800 Dinner (Hosted by the organizers)
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The meeting was divided into 3 parts.
A. Results finding dissemination
B. Expert group work

C. Policy recommendation

A. Results finding dissemination:

At the beginning of the expert discussion, thereewiree presentations before
research finding of the nation wide study ‘Utilimett pattern and controlling system of
antibiotics in tertiary care hospitals in Nepalll fhree presentations were introductory to
research finding. Which include presentation ontittel use of antimicrobials: Nepalese
perspectives” by Dr. Ravi Shankar and Dr. Subislai&a followed by presentation on
“Developing Antibiotic Treatment Guideline: an exiace by Mr. Bhupendra Bahadur
Thapa and then a presentation on “Internationasgemtives on Antibiotic policy in
hospital” by Dr. Niyada K. Angsulee and Dr. Prandyehra. After three introductory

presentations researcher presented the reseadangfifAppendix D).

B. Expert group work:

After presentation, there was discussion resutidirfig and also on introductory
presentations. After discussion all the experteevevided into 3 expert groups. Mixed
group of experts was kept in each group. Each godugxpert had at least one Hospital
Administrator, Academician from Medical School aRtharmacists from Ministry of
Health. The details of groups are given below ibl&al.27. Each expert group was given
following task.

1. Recommend the policy for the identified problem rational use of antibiotic in
research finding in tertiary care hospital in Nepal

2. Strategy to implement the recommended policy
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Table 4.10 Experts and expert group

Group

Group
HA”

Members

Positions

Dr. Rajendra Koju M.D. Cardiology
Mr. Pan Bahadur Chettri M.Pharm

Mr. Bhupendra Bahadur Thapa M.Sc.
Pharm

Miss. Sushma Shakya M.Pharm

Mr. Babu Ram Humagain M.Pharm

Dr. P. Subish Ph.D.

CAQO, Dhulikhel Hospital
Senior Pharmacist, DDA

Chief Drug Administrator, Ministry of
Health

Liaison officer (WHO-DDA)

Associate Professor CIST College,
Kathmandu.

Associate Professor, CMS, Bharatpur,
Nepal

Dr. PK Chakraborty M.D. Psychiatric

Director, Manipal Teaching Hospital

Mr. Navin Chaudhary M.Sc. Microbiology Microbiologist, CMS, Bharatput, Nepal

Mrs. Vhabha Rajbhandari M.Sc. Pharm

Senior Pharmacist, DDA, Ministry of
Health, Govt. of Nepal.

Group
“g Mrs. Gorakh Bahadru DC B.Pharm Member, APUA-Nepal, Senior
Pharmacist, DDA
Dr. Pranaya Mishra Ph.D. Assistant Dean, Student Affairs; Course
Director, Pharmacology, Saba University
School of Medicine, Netherlands-
Antilles.
Dr. Buddhi Bahadur Thapa M.D. Medicineirector, Western Regional Hospital
Dr. RM Piryani M.D. Medicine Chairman, MTC, KIST Medical College
Grou Mr. GM Khan M.Pharm Associate professor, Pokhara University
P Lekhnath, Pokhara, Nepal
HC”

Mr. Tirtha Ratana Shakya M.Pharm

Senior Quality Controller, National
Medicine Laboratory, Ministry of Health

Dr. P. Ravi Shankar M.D. Pharmacology Professor, KIST Medical College
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Groups were given 20 minutes time to complete aliask. After completion of time,
each group presented their group recommendatios . gitup recommendation from each

group for tertiary care hospital for implementatismgiven in Appendix D.

C. Policy recommendation The common policy and the strategies to implenarthe
tertiary care level is described below

1. Establishment of organizational structure: All three expert groups
recommended the existence of Drug and Therape@a®mittee and Antimicrobial
committee to address the problem. They felt theomamce of organizational structure for
the implementation of any policy. Moreover, foresffive functioning and formulation of
organizational structure the first strategy sugegstas to have the hospital own hospital
pharmacy which they regarded as crucial steps tsvélre implementation of policy and

provide the basis of implementation.

2. Antibiotic Treatment Guideline/ Hospital Formulary: Antibiotic treatment
guideline in the hospital was recommended by the & the expert group for the
betterment of antibiotic use and to decrease thibiatic resistance whereas other group
recommended hospital formulary in the hospital tien; for the effective implementation
expert suggested formation of antimicrobial comeeittfor the preparation and

implementation of antibiotic committee.

3. Hospital Antibiotic Policy: One of the expert group recommended the hospital
antibiotic policy on the use of antibiotics eithas restriction; prior authorization or
rotation of antibiotic. The strategy suggestedtfe implementation was enforcement of
policy by the hospital management.

4. Good laboratory practice and surveillance on AMR Good laboratory
practice and setting up surveillance to reduceatitéiotics resistance was recommended
by the two of the expert groups. Even establishnoénbcal level surveillance at the

hospital and exchange of data was suggested tairfgythe resistance.
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Strategy suggested against this was to strengtpeminongoing the National
Surveillance Program and inclusion of all TertiaBare Hospital of the country and
inclusion of other organism as well. Further, sisjge that regular data dissemination and
feed back program to decrease the communicatiormgemg the health care professional.
Release of the data in the form publication wasgested for effective dissemination

rather than only dissemination through workshop.

5. Education and training: Education and training as orientation or regularEcM
to the clinician was another policy recommendedhgytwo expert groups. The strategy
recommended to implement this was designing of leegGME and training by the

antimicrobial committee.

6. Antibiotic Use Evaluation: Antibiotic use evaluation or prescription audit was
another recommended policy by two of the groupseyTlfelt that feed back after
evaluation might draw the attention of the cliniciend be helpful in reducing the use and
resistance. Monitoring of use and resistance atdspital level by conducting study by
existing organization (DTC or Antimicrobial comnei#) within the hospital was
recommended strategy against the policy which mighthelpful in finding whether

guideline and policy was implemented properly dr. no

Apart from above policy at Tertiary Care Hospiwalél and other recommendation

from the experts for the National body and Goveminoé Nepal are given below

1. Mandatory hospital pharmacy services: After extensive discussion among the
experts, they recommended the inclusion of mangdtospital pharmacy services in the
all level of hospitals in the national level healgolicy. Further, they suggested
involvement of DDA for effective implementation pblicy.

2. National DTC: Experts recommended the formation of National llebeug and
Therapeutics for effective co-ordination and fuocing of DTC at the hospital. Further
experts recommended, DDA should take the leadrimdtion of such committee.
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3. National Standard Treatment Guideline: Although the Chief Drug Administrator
from the Ministry of Health and Population sharesl éxperience in the development of
National Antibiotic Treatment Guideline which wasder process of development, experts
concerned about the formulation process and its lementation. Experts also
recommended the formulation of National AntimicedbCommittee for the effective
formulation and implementation. Experts also adtedahe role of Ministry of Health and
Population in formulation of National Antimicrobi@ommittee and implementation of
Guideline.

4. Implementation of National Medicine Policy:National Medicine Policy drafted first
time in 1995 was still to be implemented. The réceadified draft was prepared in 2010
that have the component of Prudent Use of AntibéotiThe experts recommended the
formation of National Medicine Policy committee w@ndMinistry of Health and
Population for the effective implementation.

5 Restrictions of Over-the-counter (OTC) dispensingof Antibiotics: One major
concern raised by the experts was OTC dispensiagtiiotics. Experts unanimously felt
that OTC dispensing of antibiotics was the majarseaof antibiotic misuse and resistance.
Experts recommended the restriction of OTC antibigale formulation of similar
restriction policy as that of Narcotic and Psycbpic drugs. Experts suggested for the
immediate action by the DDA.

6. Education and Training: Experts recommended the national educational pnogna
antimicrobial for the healthcare professional adlvas for the consumers separately.
Further, Experts suggested the inclusion of Natidnedicine Policy in the pharmacy,
nursing and medical education. Experts requestensiy of Health to take the lead.

7. Monitoring: Experts suggested the centralized monitoring bynigonal body and
collaboration among the hospital and ministry oa thatter related to prudent use of
antibiotics.



CHAPTER V

DISCUSSION, CONCLUSION AND RECOMMENDATION

5.1 DiscussionThe research finding of this study is discussethiee different heading

of Sturcture, Process a@itcomes (Antibiotic Utilization Pattern).

5.1.1Antibitic Utilization Pattern:

About 44% and 29% patients received antibiotic8ViRH and MTH respectively.
Indicating more number of patients in WRH were neeg antibiotics. The previous drug
utilization study conducted in 1990,s found 72.4shi et al., 1992) and 84% (Rehana et
al., 1998)which was very high compared to present study besipus study by Joshi et al.
was conducted only in medicine department wherstagdy conducted by only for one
week in 98 patients which limit the comparison his tstudy was conducted in entire
admitted patients over 4 months periods. Howewetipiatics prescribed in WRH was
higher than the study conducted in Caribbean deusjocounty (Hariharan S et al., 2009)
where it was 37% but similar to study from Etheoponducted in two hospitals found 47
and 46 % of prescription with antibiotics (Banja WIDO7).

Mean number of antibiotics prescribed was 2+#29.14 in WRH which were
significantly higher in than 1.84 0.915 MTH P=.000) indicating increase use of
antibiotics in public hospital. Previous study coatéd in pediatric inpatients (Palikhe, N.,
2004) found that mean number of antibiotieas 2.41+1.02. Antibiotics use in present
study was slightly lower which may be because prestudy was conducted in overall
hospital patients in comparison only pediatric gatsthat limit comparison. Mean number
of antibiotics prescribed in public hospital of @iudy was double compared to Ethiopian
study (Banja WD, 2007) conducted in two Hospitalrfd mean number of antibiotic per

prescription was 1.04 and 1.13 suggesting increaseaf antibiotics in present study.

About 45% and 40% of patients were treated witm@baotics, 19% and 13% of
patients treated with 3 antibiotics, 8% and 4% atfgnts were treated with 4 antibiotics in

WRH and MTH respectively suggesting increased feegy of poly antibiotics case in



88

public hospital. Previous study conducted at MTh& present study site found that 48%,
37%, 11%, 2% and % patients was treated with B, 2, and 5 antibiotics respectively
(Shankar RP, et al., 2003) which was more or l@sslss to present study but only
limitation was that previous study was conductely aminternal medicine ward. A study
conducted in tertiary care hospital in India (Gupa et al., 2004) found two anti-
microbial per prescription were indicated in 43.888patients, three drugs in 22.5% and
four drugs in 3%. Although pattern is similar, irepent study few patients received up to
9 antibiotics during their treatment periods in WRHich is worrisome factors. This may
be because of lack of process which was explaimsglynin studying controlling system
where one of clinician stated that they treat iiéecby hit and trial method and keep on

adding antibiotics until patient responds (Intewig)

Mean number of antibiotic used by departments arl@HWwvere significantly
higher than mean number of antibiotic use by depamts and MTHR=.000, .000). We
could not find similar study to compare but sigrafit higher use of antibiotics in the
public hospital may be due to lack of structure anacess in the in the public hospital

which was also the finding of our controlling syststudy.

Most of the time antibiotics were prescribed foogirylactic purpose (34.11% in
WRH and 53.46% in MTH), followed by respiratorydtanfections (21.23% in WRH and
14.86% in MTH) in both of hospitals. Further, numloé antibiotics used between the
hospitals and co-morbid condition were significgritigher in WRH indicating overuse of
antibiotics in public hospital. We could not finget similar study from Nepal to compare
but one of the study conducted in Medicine depamtnfeund common co-morbid
condition where antibiotics were used include chlroobstructive pulmonary disease
(COPD) 22.7%, lower respiratory tract infection {UR 15.8%, Urinary Tract Infection
(UTI) 13.3% and Pneumonia 8.9% A study from Libymducted in Teaching Hospital
found that, more number of times antibiotics werespribed for respiratory infections
(37%) followed by non-infectious condition (27%)néther study (Gupta M et al., 2004)
conducted in tertiary care hospital in India fouthdht antibiotics were prescribed in
respiratory tract infections (22%), followed by CE®%), abdominal (18%) and 15% in
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non-infectious condition like poisoning, snake pitetanus etc. The highest uses of
antibiotics in respiratory tract infections werenmooon. However, the increased use of
antibiotics in non-infectious conditions presumihg@ chance of infections is worrisome

factors.

DDD/100 bed-days of Azithromycin (10.21), Cloxaail(6.9), Cefotaxime (5.49),
Cefriaxone (11.57) and Metronidazole (P) [11.50ViflRH were 8, 8.6, 8.5, 2.2 and 4
folds higher than DDD/100 bed-days of MTH. Overalhtibiotic use in WRH (68.45
DDD/100 bed-days) was 3 fold higher than MTH (22[22D/100 bed-days). Again this
shows the over use of antibiotics in public hodpRaevious study which calculated DDD
was conducted either in Medicine or ICU (Shankar, Bfal., 2003) where maximum
antibiotics are utilized. However, we could notdfithe similar study conducted in entire
hospital to compare. Similarly, a study conductad3i European University Hospital
(Kiivet RA, et al., 1998) of Estonia, Sweden andiBound that over all antibiotic use
were 41, 47 and 51 DDD/100 bed-days respectivelgiwis around two or more than two
fold higher than private hospital but lower tharblw hospital. Increase use of antibiotics
in WRH may be because of absence of structure eowkgs like organization, policy and
guideline and process of prescribing which was douturing situation analysis. In
addition, MTH is associated with the medical scrarad educational institute always try to

teach rational use of medicine to their students.

In this study very less sample were tested in WARH among tested sample only
28% showed growth. We found that Cephalexin, Naltdiacid, Erythromycin,
Cotrimoxazole and Tetracycline were 100% resistantE. Coli in WRH whereas
Amoxyclav, Carbenicillin were 100% resistance in N TFurther, Piparacillin, Ampicillin,
Cephalexin, Penicillin, Cefotaxime were 90, 88, 83, and 76 percent resistance in MTH.
Many antibiotics were not tested against E.coMMRH. Similarly, resistance pattern of S.
aureus suggest that Cephalexin, Norfloxacin in Mwkre 100% resistant. Where as
Piperacillin, Cotrimoxazole, Cloxacillin and Peiiai were 88, 86, 75 and 74 percent
resistant to S. aureus in MTH respectively. Simyla€loxacillin, Gentamicin, Ampicillin,

Ceftriaxone were 100, 60, 50 and 50 percent registan WRH. While comparing use and
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resistance we found that cephalexin, Nalidixic a&dythromycin, Co-trimoxazole and
Tetracycline in WRH was 100% resistance and sitgil&iparacillin, Carbenicillin
showed 100% resistances which were either not vseaiinimal used suggesting no
relation between use and resistance. However, @retk resistance to these antibiotics
might be either due to rampant use of those attitlsion that institution in past leaving
resistant to those antibiotics or these antibiotvese widely used in community causing
resistance. Increased use of antibiotics in thenconity was concern shown by the many
interviews during situation analysis. Lack of pmws data either from hospital or from
community limits the comparison. Increased resc#amm the public hospital might be
partly because irrational prescribing without refeg culture reports.

Significantly high total prescription cost in WRIdropared to MTH. However, the
mean cost of antibiotics 1007.78 ($14) in WRH a®®.88 ($12.8) in MTH were not
significantly different in both the hospitals. Aemious study conducted at MTH (Shankar
RP, et al.,, 2003) found that mean cost of antibistas $16.5 which was higher than
present finding. Higher antibiotic cost in the poas study might be because previous
study was conducted only in Medicine departmepgcilties which use more antibiotics.
A Study from Ethiopia (Banja WD, 2007) found thia¢ tcosts of antibiotic per patient care
day in two hospitals were $0.35 and $0.5 which gquége low. In Ethiopian study cost was
calculated on outpatients which limit the compariso another study from Israel (Krivoy
N, et al.,, 2007) found that mean antibiotic cost patient was about $41 which is

extremely high as compared to our study.

Appropriateness of the prescriptions were checlardtlie treatment of enteric
fever patients using 10 different basic criteriingsWHO guideline found that around
59.6% and 8.7% of the treatments were appropriader@arginally appropriate in MTH. In
contrast, only 51% and 9.6% treatments were apjatepand marginally appropriate in
WRH. Suggesting more appropriate use in MTH congpaeWRH. We could not find
similar study to compare. But a study assessingrogpiateness of treatment of
Community Acquired Pneumonia, Sinusitis, or Acuka&erbations of Chronic Bronchitis

using 10 point Medication Appropriateness Index (Mi& Veterans (Tobia CC, et al.,
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2008) found that 65% inappropriate antibiotic prisieg which was more than present

study

5.1.2 Structure:

The relationship between structure-process-outcosnevell explained by the
Donabedian in terms of quality of care. He desdill&ood structure, that are a
sufficiency resources and proper system desigmabgbly the most important means of

protecting and promoting the quality of care.”

In this study, structure components (OrganizatioRalsonnel, Policy or guideline
and Surveillance) were better in the private hadpithan public hospitals because of
existence of organizations like DTC and AntimicedbCommittee and scattered policy
and guideline like policy on promotion, antibiofielection by DTC and interdepartmental
guidelines. However, in terms of personnel theregeweo differences between two
hospitals. In general in Nepal, clinicians in theblc sector do not want to take

responsibility and they are mostly focused towanmtgate practice in the private clinics.

Although, 4 out of 5 hospitals were involved inioatl surveillance program,
none of the clinicians were aware about existenteswveillance indicating huge
communication gap which refers towards the nonterte of surveillance which needs to
be addressed. This may be because of improper ndisston system and poor
documentation by the NPHL who call the selectedofgefor the dissemination seminar
and do not compile the data in the form of pubiarat Hence clinician does not have

access to the surveillance data.

5.1.3 Process:

Process components included in this study were ledye, attitude, process of
prescribing, process of procurement, and dispensprgcess of monitoring, and
evaluation, process of education and training. &hegre very poor knowledge on policy
and existence of other structural components antbegclinician, administrator and

microbiologists in all hospitals. But overall, pipge attitude was found towards the policy,
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guideline and surveillance. The prescribing processe relatively better in private
hospitals as prescriber in private hospital retdtuce sensitivity repots before prescribing

but it was poor in public hospitals which can beedained by the interview

“...we use high antibiotic and if it works then wenththat the previous antibiotic is
resistance but this is not the microbiologicallytetenined.” (Interview 32)and *“...we do
hit and trial. If gram negative is to be cover we atcordingly... so, we go in such a way.
We go on adding till the patient responde(lriterview 8)

The process of dispensing was further weaken &yndm-existence of hospital own
pharmacy in the public hospitals. However, privatespitals have their own hospital
pharmacy and antibiotics were not dispensed withoegcriptions. Further there were lack
of antibiotic evaluation and monitoring programailhhospitals. Also there were deficit of
special educational and training program on artitsofocused to clinician and to the
public or patients. As like structure, process congmts were relatively better because of
good prescribing process and existence of their lo@apital pharmacy. But overall, again
it was weaker process. Similarly, expert also matithe poor process and recommended
the need of education and training, good laborapwactice, regular CME and frequent

seminar.

Considering Rational Use of Antibiotics in the pital, study found that relatively
more number of the clinicians and administratorgublic hospitals admitted themselves
that there was overuse of antibiotics in their t@apnd was the major cause of resistance.
However, very limited initiatives were taken in thast and hence clinicians themselves
suggested the need of intervention in the formduofcation and enforcement. This proves

that there was higher irrational use of antibiotics

Donabedian suggested the presence of structursahaimry effect on quality of
care (outcome) and it absence posses the deletedffact leading to poor quality.
Similarly, structural characteristics of settingwiich care takes place have a propensity

to influence process of care so that its qualitydisiinished or enhanced. Similarly
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changes in the process of care on its quality iwfluence the effect of outcome. The
finding of this study clearly explains relation lmétween Structure, Process and Outcomes
of Donabedian model. Further it shows the relatdrdistinct effects of structure and
process on outcomes at many instances.

» Relatively better structural components in MTH k=il into lower number of
patients receiving antibiotics, lower mean numbleartibiotics, lower DDD/100
bed-days of antibiotics and lower cost of drug dpgras compared to WRH
showing salutary effects on utilization patternMfH and deleterious effects on
utilization pattern of WRH.

» Relatively better process component of MTH hastikadly effects on prescribing
process and duplication of therapy with other aotits in enteric fever.

» Both structure and process posses’ positive eff@etsational use of antibiotics in
MTH.

5.2 Conclusion:

Conclusively, study found that more number of l@iotics were prescribed in
WRH (Public Hospital) compared to MTH (Private Hital). Moreover, antibiotic use
was more inappropriate in WRH compared to MTH. &ny, study also found that
there was poor controlling system in the public giads where there were lack of
organizational structure (e.g. DTC, Antimicrobiabr@mittee), Policy, guideline, good
prescribing process and monitoring as comparedit@ate hospitals. Surprisingly, there
were huge communication gap between the cliniciarregards to national surveillance
program and majority of healthcare professionalsewenaware about the National
Medicine Policy.

5.3 Limitations

There were few limitations in this study. Firstthe data of antibiotic utilization
was taken only from two hospitals. This may notdygresentative to tertiary care hospital
in Nepal which is the limiting factor for extrapttan of results. Secondly, the culture

sensitivity was done in very less patients in WRRioh dose not gives the actual figure
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and hence cannot represent all tertiary care radspFurther, there were no representative
hospitals from Eastern, Middle Western and Far-¥festegion of Nepal in studying the

controlling system of antibiotics.

5.4 Recommendation
5.4.1 Policy recommendation:We strongly recommend the implementation of

antibiotic policy recommended by the expert asamati antibiotic policy.

5.4.2 Research recommendation'We recommend the intervention at the
prescriber level in the hospitals in terms of ediocal, CME and workshop. We also
recommend the proper data compilation and dissémmaof national resistance
surveillance program. Further, we recommend thdlaimesearch at the community,

primary care level and secondary care level.
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Studies suggesting the use antibacterial in developing countries

o

-

J

b0

to

Authors Country Main objectives Major findings
L . A total of 254 patient prescriptions were analyze
Dimri et al., . ¢ Drug use pattern in L
India ) for prescribing indicators
2009 children o ) . o
Antibiotic was prescribed in 29.1% of prescriptio
A total of 1,051 patient prescriptions were anatlyz
» Patterns of drug use o
De Costa et . ) ] for prescribing indicators
India in the primary health _ _ ) o
al., 2008 The proportion of consultations with antibiotics
centers .
prescribed was 63.5%
o A total of 849 drugs were studied in 176
_  Drug utilization o
Chatterjee et ) . prescriptions
India study in a g ) .
al., 2007 > Antimicrobial constitute of 30.2% of the total deu
neonatology unit .
prescribed
o A total of 885 patients were screened
« Utilization of
/ About 400 patients (45.2%) received parenteral
parenteral anti- D .
Gupta et al., ) ) ) ) anti-infective agents
India infective agents in
2004 / Cephalosporins, aminoglycosides and
the medical )
J metronidazole accounted for about 70% of total
emergency unit W\ .
antimicrobial use
. A cross-sectional survey was conducted upon 5
« Study of consumption,,
\ respondents
Ray et al., . compliance and — ) ) o
India Antibiotic consumption without prescription was
2003 awareness about - i .
e evident amongst 41.2% of adults in comparison
antibiotic utilization ) )
that of 8.4% in children (P < 0.01).
Six hundred and six prescriptions of dermatology
Maini et al., indi  Drug utilization study out-patients were analyzed
ndia
2002 in dermatology Percentage of encounters with an antibiotic was
46.86%
A total of 197 pediatric patients were evaluated
* Audit of Majority of the patients were treated with
Ramesh et al. | . ) )
2002 India aminoglycosides gentamicin (53%)

usage

The most frequent indication was respiratory tra¢

infections (50%)

—
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Authors Country Main objectives Major findings
A total of 491 prescriptions were collected
randomly
« Study of drug 78.8% of all prescriptions contained antimicrobia
Rehan et al., i o )
India utilization pattern in agents.
2001 . . . . T TH
dental OPD Fixed dose combination of ampicillin and
cloxacillin was most commonly prescribed
antimicrobial agents
Prophylactic and curative use of antibiotics was
o studied prospectively in 87 consecutive medical
+ Monitoring of . ] o
o ) and surgical cases of a tertiary care hospitalimng
Thomas et al., ) antibiotic use in a ) )
India ) _ 98 cases of a primary care hospital
1996 primary and tertiary - )
= Antibiotic prophylaxis was found to be more
care hospital y ) ] ) )
inappropriate in the primary care hospital (49%)
than in the tertiary care hospital (34%)
 Prescription and Documentation of 914 responses was completeq
Hafeez et al., . dispensing practices from three provinces
Pakistan ) i
2004 in public sector More than half of the prescriptions contained
health facilities antibiotics
Prescriptions were collected from 60 public and
Y% ] private health facilities
o * Prescription practices
Siddigi et al., , ; _ General practitioners (GPs) who represent the
Pakistan of public and private ; . o
2002 . private sector prescribed at least one antibiatic i
health care providers o )
62% of prescriptions compared with 54% for
public sector providers.
. ) Prescribing practices of 354 consultants were
* Prescribing practices
Das et al., ) analyzed
Pakistan of consultants at o ) o )
2001 ] The antimicrobials, vitamins/minerals and
Karachi S )
injections were over-prescribed
Six hundred and one prescriptions from medical
paediatrics and psychiatry units of these hospitg
o « Prescribing practices: were analyzed
Najmi et al., . ) o i ]
1998 Pakistan an overview of three Antimicrobials constituted 20.4% of the drugs

teaching hospitals

prescribed

Antibiotic were prescribed frequently for cases o

Is

f

acute respiratory infections and gastroenteritis
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Authors Country Main objectives Major findings
The treatment charts of 2171 admitted paediatric
patients were reviewed
The most commonly used antimicrobials were
ampicillin, gentamicin, amoxicillin, cloxacillin @h
 Antimicrobial use in ceftriaxone
Akter et al., | Banglades o
2004 h paediatric wards of The majority of the admitted paediatric patients
teaching hospitals (56.1%) included in this study received two or mote
antimicrobials in combination for their treatment
The percentages of appropriate antimicrobial
treatment of pneumonia, and diarrhoea were 57.1P6
and 67.8% respectively
This study was undertaken to determine the pattenns
of antimicrobial prescription by 64 Rural Medical
+ A survey of N
o ] Practitioners (RMPs)
antimicrobial ; o ) )
Mamun et al., | Banglades A All available antibiotics were prescribed in
prescribing and i ! )
2006 h ) . i inappropriate doses and duration
dispensing practices o )
) | In most cases, the RMPs initiated treatment with a
in rural
parenteral form of antibiotic, and a different oral
antibiotic usually followed.
) ¢ A survey of multiple Prescribing patterns of 200 doctors were surveyed
Ahmed and Saudi =
] ) prescriptions Multivitamins and antibiotics were the drugs most
Al-Saadi, 2005 Arabia ) )
dispensed frequently prescribed
f Some 18,766 randomly selected outpatient drug
+ Experimental o .
. prescriptions were studied.
evaluation of the
Antibiotics (and sulphonamides) were prescribed t
Angunawela et effects of drug ]
Sri Lanka . ) 33.2% of the patients
al., 1991 information on . )
o Penicillin was the most commonly prescribed
antibiotic o ]
o antibiotic and tetracycline was only rarely prelsed
prescribing .
to children
* Usage of prophylacti¢ « The most common prophylactic antibiotics used were
) ] antibiotics in Cefazolin (41.9%), Cefoxitin (36.4%), and
Boriboonhirun ] )
) uncomplicated Augmentin (9.7%)
sarn, etal., | Thailand ]
2007 gynecologic Rate of single dose of cefazolin usage were not

abdominal surgery

in Siriraj hospital

significantly different between the two groups
(10.1% and 12.4% respectively, p = 0.482)
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Authors Country Main objectives Major findings
The incidence of inappropriate antibiotic use was
) 25%. Admission to the surgical department (adjusted
) * Inappropriate
Apisarnthanarg ] o . odds ratio, 2.0; P=.02) and to the obstetrics and
Thailand antibiotic use in a ) .
k et al., 2006 . gynecology department (adjusted odds ratio, 2.0;
tertiary care center . e . -
P=.03) were associated with inappropriate antibiot
use
Clinical audit of 424 cases treated by 38 physkian
Based on the presence of mucus and blood in sto®
« Antimicrobial use in 27.4% of 424 cases received appropriate
Howteerakul ) ) ]
Thailand children under five antimicrobial drugs
et al., 2004 o . )
years with diarrhea Cotrimoxazole was the most commonly prescribed
drug (51%), followed by colistin sulfate (15.3%),
norfloxacin (11%), and nalidixic acid (0.5%)
o . Total 56 different substances of systemic antibsoti
* Antibiotic use in
) ) were used.
Zhang et al., ) five children's . _
China . ) The overall consumption of antibiotic drugs was268.
2008 hospitals during
58.4, 65.8, 65.6 and 49.9 DDD/100 bed-days for the
2002-2006 _
years 2002-2006, respectively
Data were equally collected from 540 charts of
. ) PICUs in the three Chinese tertiary teaching
.  Antimicrobial usage
Ding et al., , _ o The main treatment started empirically in 387
China in paediatric . ) )
2008 ) : i (71.6%). The third-generation cephalosporins werg
intensive care units . . ) . S
the major antimicrobials used in all participating
hospitals
From the 71 eligible patients admitted, 54 (76%)
1UL. o were treated for presumed or proven infections and
* Antibiotic prescribing i o ] .
Hanssens et ) ) received antibiotics, corresponding with 280 (89%
Qatar pattern in a medical ]
al., 2005 ] ) . of the 313 patient days
intensive care unit . . . .
Ceftriaxone was prescribed in 31 patients (57%) a
initial therapy
Clinical data on antibiotic prescriptions in 1025
inpatient cases chosen from 21,000 inpatients
» Assessment of
L Antibiotics were prescribed to 77.8% of inpatients,
) antibiotic ) ]
Hu et al., 2003 China among which 55.2% were prescribed two or more

prescription in

hospitalised patients

kinds of antibiotics
In 58.5% of cases, antibiotic prescriptions weregi
therapeutically
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Studies suggesting the use antibacterial in Nepal

Authors Main objectives Antibiotic utilization
» Prevalence of antimicrobial » A total of 274 patients received antimicrobial
therapy in hospitalized patienfs chemotherapy out of 428 patients admitted during

Paudel et al. in the internal medicine study period.

2008 department » Intravenous AMA was significantly higher (55.48,
P<0.01) Ceftriaxone (30.2%) is the most frequently
prescribed cephalosporin

Giri et al.|« Surgical site infection and » E. coli was the most organism isolated from sutgic

2008 antibiotics use patternin a site infection

tertiary care hospital in Nepal

D

Combination of ampicillin and cloxacillin was the
most commonly used antibiotic regimen (138
patients) followed by combination of ampicillin,

cloxacillin and metronidazole (26 patients)

Shankar et
al., 2007

Fluoroquinolone utilization
among inpatients in a teachin

hospital in Nepal

Average 6.5 + 3.3 drugs were prescribed in 263
prescriptions

Ciprofloxacin was the most commonly prescribed
drugs (6.83 DDD/100 bed-days)

Fluoroquinolones utilization were 7.6 DDD/100 bed

days

Shankar et

Morbidity profile and
prescribing pattern and

working of community drug

A total of 2289 drugs were studied in 1186
prescriptions

Antibiotics were found to be 41.3%

al,. 2006 )
program in Health post + Amoxicillin (10.1%) and Sulphonamides (9.4%) were
more frequently antimicrobials
Alam et al.,| « Rational drug prescribing and | « A total of 720 drugs were studied in 247 presooisi
2006 dispensing in outpatients * Antibiotics were found to be 12.1%
) » Morbidity profile and » A total of 3532 drugs were studied in 1772
Lamichhane o o
prescribing patterns among prescriptions
et al., 2006

outpatients

Antibiotics were found to be 26.4%

Shankar et
al,. 2006

Prescribing patterns among

surgical outpatients

A total of 925 drugs were studied in 595 presaoipsi

Antibiotics were found to be 31.4%

Shankar et
al., 2006

Prescribing patterns among

pediatric inpatients

A total of 1614 drugs were studied in 356
prescriptions

Antibiotics were found to be 69.9%
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Authors Main objectives Antibiotic utilization
» Cephalosporin utilization in the| « 252 patients were prescribed cephalosporin out of
inpatient wards of teaching 9845 patients admitted during study period
Shankar et hospital in Nepal » Cephalosporin utilization was 4.6 DDDs /100 bed-
al., 2005 days
» Cephalosporin contributed to 51.56% of total drug
cost
Shankar e * Intensive care unit drug » Out of 259 patients studied, 149 (57.5%) of patien
utilization in a teaching were prescribed antibiotics
al., 2005 hospital « Antibiotic utilization were 118 DDD/100 bed -days
Dawadi et " Patter -of-anti-microb-ial » Atotal of 412 drugs were studied in 190 presaooipsi
prescription in respiratory tract
al., 2005 ) ) * Antibiotics were found to be 46.12%
infection
* Drug utilization with special * A total of 2198 drugs were studied in 1464
reference to antimicrobials in prescriptions
Shankar et
al.. 2005 Subhealth post e Antibiotics were found in 59.9% (877) encounter
» Out of 2198 drugs prescribed, antibiotic alone
account 46% (1011) total drugs
 Antimicrobial utilization pattern| = A total of 191 prescriptions were randomly audited
in out patient services of ENT| which contain a total of 218 antimicrobials
department of tertiary care «  AMAs were indicated therapeutically in 73.29% of
hospital patients & 19.37% patients for prophylaxis
» Ciprofloxacin (23.85%) was preferred, followed by
amoxycillin (20.06%), combination of ampicillin +
cloxacillin (9.17%), doxycyclin (5.96%)
Das et al, » Erythromycin (4.58%) and cotimoxazole (4.58%).
2005 Expensive drugs i.e azithromycin (2.75%),
roxithromycin (1.37%) and cephalosporins (3.21%
were also prescribed
» The causative microbes were sensitive to amoxyci
(53.84%), cloxacillin (53.84%) ciprofloxacin
(46.15%), gentamicin (46.15%), and cephalospori
(46.15%). But resistant to erythromycin, tetraayeli
cotrimoxazole and norfloxacin)
Das et al.| * Antimicrobial utilization pattern| « A total of 452 drugs were studied in 106 presooisi
2004 in a district hospital » Antibiotics were found to be 36.5%
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Authors Main objectives Antibiotic utilization
 Prescribing pattern of antibiotigse Study found 5.01+1.36 drugs / prescription which
Palikhe, 2004 in pediatric hospital studied 121 prescriptions
» Antibiotics were found to be 2.41+1.02 / prescopti
» Prescribing habits of dentists | « A total of 3698 drugs were studied in 1820
Sarkar et al. o
prescriptions
(2004)
» Antibiotics were found to be 39 %
* Investigation of antimicrobial | ¢ Study found 3.4 + 1.8 drugs / patients which stddi
Shankar et use pattern in the intensive 295 patients admitted during study period
al., 2003 treatment » About half of patients (50.2%) of patients receiaed
antimicrobial
*  Ampicillin + Cloxacillin was the most used regime
12.4 in Western Regional Hospital (WRH) and 34
in Manipal Teaching Hospital (MTH)
)  Prescribing regimens of \ ) )
Palikhe et al., _ - | = Ciprofloxacin and Cefotaxime was used 12.4% of
prophylactic antibiotic used in N
2004 ) ) patient in WRH
different surgeries \ . o o
» Ciprofloxacin and Gentamicin in 12% of patient in
WRH
» Ampicillin + Cloxacillin and Gentamicin in 22.4%
* Prescribing pattern of antibiotigse A total of 347 antibiotics were prescribed to 203
and sensitivity patterns of patients
common microorganism » Of the 203 patients receiving antibiotics, 1, 2 aBd
Shankar et sl ) )
antibiotics were prescribed in 48, 37 and 15% of
al., 2003 )
patients
» Most frequently prescribed were Ampicillin (24.8%
Amoxicillin (16.7%) and Metronidazole (13.2%)
* Prescribing pattern and use of | « A total of 495 drugs were studied in 94 patients
Rehana et al.| o o o
1998 antimicrobial » Antibiotics were found 84% of prescription
constituting 42.8% of total drugs studied
» Use of antimicrobial in elective| « A total of 163 elective cholecystectomies performe
Rauniar  ef] cholecystectomy in B.P. « Ciprofloxacin alone was given in 76.1% of cases
al., 2001 Koirala Institute of Health where as Ciprofloxacin + Metronidazole was giver
Science in 17.8% of cases
Joshi |  Prescribing trend at In-patient | « A total of 30842 drugs were studied in 3786
oshi et al,
1992 departments of teaching prescriptions
hospital » Antibiotics were found to be 72.4 %

(=)



115

DN

Authors Main objectives Antibiotic utilization
 Antibiotic usage in the surgical| « Four hundred patients admitted during study was
wards studied for antibiotic uses.
Kafle et al. » Among them 98.9% of the operated and 76% of n
1992 operated patients received antibiotics
» Of the 368 patients receiving antibiotics, 1, 2 aBd

antibiotics were prescribed in 39.1, 25 and 35.879
patients

Kafle et al.,| « Prescribing pattern in outpatients A total of 813 drugs were studied in 404 presooipsi

1991 » Antibiotics were found to be 28.4 %

Joshi et al.| * Antibacterial usage Teaching | » A total of 642 drugs were studied in 477 prescoisi

1991 hospital * Antibiotics were found to be 19.8%




Antibiotic policies in the hospitals

Country/ Policy Outcomes
Authors Main objectives Policy Process
setting Level
Ministry of finance is responsible for paybacke Overall daily defined dose/1000
of over 90% of the population’s health patients/day of restricted drugs
expenditure, announces restriction on use ¢f decreased, whereas unrestricted
parenteral antibiotics inside and outside of the drugs increased significantly after
hospital with new budget the instruction
The payback of parenteral vancomycin, * The cost of drugs decreased by
» To evaluate the effec teicoplanin, meropenem, imipenem, 19.6%
e Turkey of antibiotic control pipracillin/tazobactam, ticarcillin/clavulanat¢é « Nosocomial infection rates in ICUs
« 1788 beded policy on usage of restricted without prior approval of infectious  decreased significantly (p < 0.05)
Arda et al.. Tertiary restricted antibiotics, diseases specialists (IDS) « Resistance to
2007 Care their cost, overall National Payback of ceftriaxone, cefotaxime, amoxycilline/clavulanate,
hospital mortality, bacterial ceftizoxime, cefoperazone, ceftazidime, ciprofloxacin, cefuroxime
* Intensive resistance patterns cefoperazone/sulbactam, cefepime, cefotaxime,
Care Units | and nosocomial ciprofloxacin, levofloxacin, netilmicin, piperacilline/tazobactam and ESBL
infection rates amikacin and isepermicin was unlimited, rate in Klebsiella pneumonige
when prescribed for first 72 hr of treatment decreased significantly (p < 0.05)
for all specialists (except general + Amikacin resistance in Escherichja

practitioners) but further uses required ISD
approval
Other antimicrobials could be prescribed

without any restriction

coli and Acinetobacter baumannii

increased significantly (p < 0.05).
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Antibiotic policies cont...

Authors CO‘”?”V’ Main objectives Policy Policy Process Outcomes
setting Level
* To evaluate » Hospital antibiotic control committee impose The most frequently requested were first
rational antibiotic restriction policy on the purchase|of generation cephalosporins (19.9%),
» Turkey antibiotic use antibiotics to the hospital pharmacy based|on ampicillin-sulbactam  (19.1%) and
e 1100 beded in relation to cost and annual resistance rates aminoglycosides (11.7%)
Erbay et al.,| Tertiary diagnosis ang Hospital « A prior consultation with an infectious disease Inappropriate antibiotic use was
2003 Care bacteriologica specialist (IDS) is required for ceftazidime, significantly higher among unrestricted
hospital | findings with cefepime, imipenem, meropenem, ticarcillin- antibiotics than restricted ones
an antibiotic clavulanate, pipracillin-tazobactum and (P<0.001). Irrational antibiotic use was
restriction intravenous  formulations of quinolongs, high for unrestricted antibiotics
policy vancomycin and teicoplanin
« Immediately after the introduction of
the fluoroquinolone policy
fluoroquinolone  prescription  ratgs
decreased to approximately 70% |of
« Canada expected rates (P <.01)
* Entire * Approximatel 30% higher than
. * To study the PP y 0 g
Ontario . . . o expected use of sulfonamide (P =.01)
. impact of e The province of Ontario instituted |a . . . . .
. residents . . . | . and urinary anti-infectives (primarily
Mamdani fluoroquinolo fluoroquinolone restriction policy in March of . . . .
» Use of .. | State nitrofurantoin and  trimethoprim;
et al., 2007 o ne restriction 2001 L
administrat : P <.01) were observed within 1 year
i policy elderly after policy implementation
ve individuals Poteyimp .
healthcare < No significant changes in the use of any
database other groups of antibiotics were
observed. Although no significant
changes in the rates of overall
infection-related hospital admissions

among antibiotic users were observeg
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Antibiotic policies cont...

Authors CO“r?”y’ Main objectives Policy Policy Process Outcomes
setting Level
* Between1999 and 2001, antimicrobials for
respiratory infections decreased from 18.0
« Taiwan has a universal health insurance to 9.97 DDD/1000 per day or by 44.6%
. Taiwan e To study changes system (P=0.0000+)
National before and after a » The Bureau of National Health Insurance Antimicrobials for URI decreased from
Ho et al Health policy to restrict (BNHI) of Taiwan issued a new 8.32in 1999 to 3.28 DDD/1000 per day|in
2004 B Research antimicrobial National reimbursement regulation effective fram 2001 or by 60.6% (P=0.0000+); from 2000
Institute usage in upper 1 February 2001 forbidding the use |of to 2001 the decrease was 55.8%.
Database respiratory antimicrobials in ambulatory patients Reduction of antimicrobials for URI from
infections with ‘upper respiratory infections (UR]) 1999 to 2001 accounted for 62.8% of the
without evidence of bacterial infection reduction of antimicrobials in respiratofy
infections or 51.3% of the total reduction |of
antimicrobials.
« To establish - . . . | » Intravenous cephalosporin use fell from 210
I_ * In July 2000, in the light of increasing v u. P . porin U
whether changing e to 28 defined daily doses (p < 0.001)
o numbers of cases of C. difficile . . L .
an antibiotic - — following the change in antibiotic policy,
. . diarrhoea, restrictions were made on the . . . '
policy with the e . . with  a corresponding increase |in
. . indications for third-generation . -
aim of reducing . ! piperacillin-tazobactam (p < 0.001) and
. cephalosporins. Ceftriaxone was the oply . .
O'Connor . the use of . ) . moxifloxacin (p < 0.001) use.
 United . . intravenous third-generation ) o
etal., . injectable Hospital - . « The new policy led to a significant
Kingdom . cephalosporin in use in the department o _ )
2004 cephalosporins . reduction in C. difficile diarrhoea cases.
throughout the study period. As |a ) ) i o
leads to a . . The relative risk of developing C. difficile
. . principle of the new policy, the use of all ) ) )
reduction in the . . infection with the old policy compared to
. intravenous second- and third-generatjon .
incidence of C. . . .. the new policy was 3.24 (95%Cl 1.07-9.84,
e . cephalosporins was discouraged | if
difficile diarrhoea . . p =0.03)
. . alternatives were available.
in elderly patients
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Ethical Approval Letter from Nepal Health Resear ch Council

Nepal Health Research Council
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Ref. NO.M 63
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Members
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Representative
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National Planning Commission
Ministry of Health & Population
Chief, Research Committee, IOM
Chairman, Nepal Medical Council

30 November 2010

Mr. Kadir Alam
Principal Investigator
Department of Pharmacology
Manipal College of Medical Sciences
Pokhara, Nepal

Ref: Approval of Research Proposal entitled Utilization pattern and controlling
system of antibiotic in tertiary care hospital in Nepal

Dear Mr. Alam,

It is my pleasure to inform you that the above-mentioned proposal submitted on dated 1
August 2010 has been approved by NHRC Ethical Review Board on 28 November 2010
(2067-08-12).

As per NHRC rule and regulation, the investigator has to strictly follow the protocol
stipulated in the proposal. Any change in objective(s), problem statement, research
question or hypothesis, methodology, implementation procedure, data management and
budget that may be necessary in course of the implementation of the research proposal
can only be made so and implemented after prior approval from this council. Thus, it is
compulsory to submit the detail of such changes intended or desired with justification
prior to actual change in the protocol.

Further, the researchers are directed to strictly abide by the National Ethical Guidelines
published by NHRC during the implementation of your research proposal.

As per your research proposal, your research is self-funded and NHRC processing fee is
US$ 100.

If you have any questions, please contact our research section.

Thanking you.

Sincerely Yours,

Member Secretary

Tel.+977-1-4254220, 4227460, Fax: +977-1-4262469, RamShah Path, P.O. Box 7626, Kathmandu, Nepal.
Website: http://www.nhrc.org.np, Email : nhrc@healthnet.org.np



121

Ethical Approval Letter from Manipal Teaching Hospital

MANIPAL COLLEGE OF MEDICAL SCIENCES
POKHARA, NEPAL

(AFFILIATED T KATHMANDY UNIVERSITY)

MEMG/NHRC/GA {2 March 2010

Mr Kadir Alam
Lecturer

Department of Pharmacology
\_/ﬁeanipal College of Medical Sciences,

Pokhara, Nepal

Subject : Permission to Carry out Research Work at MTH.

Dear Mr Kadir Alam,

1. Reference your application dated 12 Feb 2010.

2. Permission is hereby accorded for carrying out research work on “Utilization Pattern
and Controlling System of Antibiotics in Tertiary Care Hospital in Nepal”, on the following
conditions :-

(a) The research work has to be completed within the specified period.

(b) You have to report to the undersigned before commencing the research work.

(©) You have to submit a monthly progress report to IRC, MCOMS on the status
of your research work.

/-

Dr VM Alurkar
Member Secretary
IRC, MCOMS, Pokhara

Copy to

Dr Archana Saha - for information please.
Prof &Head

Department of Pharmacology

MCOMS, Pokhara

/niure



122

Ethical Approval Letter from Western Regional Hospital
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Ethical Approval Letter from Bir Hospital

Government, of Nepal
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Regd. No. : 38970/062/063
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KIST MEDICAL COLLEGE
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Email: kistmc@wlink.com.np ® Web: www.kistmcth.edu.np
GPO Box: 14142, Kathmandu, Nepal
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To

Mr. Kadir Alam

PhD student

Chulalangkorn University
Thailand.

Asst. Professor

Department of Pharmacology
Manipal College of Medical Sciences
Pokhara.

Sub: Approval of research proposal

Dear Mr. Kadir Alam

With reference to your application for carrying out your study titled “Utilization
pattern and controlling system of antibiotic in tertiary care hospital in Nepal’ for the
award of PhD degree at KIST Medical College 1 am pleased to inform you that
permission has been granted based on your research proposal and approval letter of the
study by the Nepal Health Research Couneil (NHRC). You are requested to submit a soft
copy of your completed research proposal to the IRC of KIST Medical College. You are
requested to kindly coordinate with'the Program Coordinator, Dr. Ravi Shankar and the
Clinical Coordinator, Dr RM Piryani regarding the conduct of your research at KIST

Medical College.
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Wishing you best of luck in the research
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Prof. BMS Karki
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IRC, KIST Medical College
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Ethical Approval Letter from Dhulikhel Hospital
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Combination of antibioticsused in the tr eatments
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S c '8 > Q 0
28l 5| 2| 8% 2| g
Antibiotics = g AR AR - AR
o 2| 2| 5| E| £ |5|2|2| 8|8
S| E| B| | &| B S| 5| 5| g| 2
< < O ) O O = o C| + =
WRH
Aminoglycoside 12 651 | 5 | 31 6 |155|375| 69 | 11 | 276
Cepha osporin 519 | 651 8 | 32| 12 |308|151| 88 | 9 373
Chloramphenicol 0 5 8 0 1 7 2 5 2 6
Co-amoxyclav 16 | 31| 32| 0 78| 7 | 10| 0 30
Cotrimoxazole 0 6 | 12| 1 3 9 9 7 7 12
Macrolide 10 | 155|308 | 7 | 78 9 156 | 52 | 7 84
Penicillin 91 | 375|151 | 2 7 9 |156 54 | 2 296
Quinolone 60 | 69 | 88 | 5 | 10 7 52 | t4 7 449
Tetracycline 2 |11 | 9 2 0 7 7 2 7 14
Miscellaneous 21 [276 373 6 | 30 | 12 | 84 | 296 | 449 | 14
MTH
Aminoglycoside 12 173 2 4 1 7 |84 | 22| 1 83
Cephal osporin 276 | 173 0 | 11 3 62 | 51 | 61 | 2 291
Chloramphenicol 0 2 0 0 0 0 2 1 0 2
Co-amoxyclav 25| 4 11| 0 0 9 7 2 2 15
Cotrimoxazole 0 1 3 0 0 0 1 0 0 1
Macrolide 14| 7 |62 ] 0 9 0 10 | 4 1 18
Penicillin 183 84 | 51 | 2 7 1 10 12 | 2 59
Quinolone 84 | 22 | 61| 1 2 0 12 0 206
Tetracycline 5 1 2 0 2 0 1 2 0 4
Miscellaneous 37 | 83291 2 | 15 1 18 | 59 | 206 | 4

* Other antibiotic: Metronidazole (P), Nitrofurantoin, Vancomycin, Piperacillin +

Tazobactam, Polymyxin B




Group of Antibioticsin various Co-morbid conditions

Sour ce of Infection Aminoglycoside Cephalosporin Amoxyclav Penicillin Macrolide Quinolone
(Co-morbid condition) WRH MTH WRH [MTH| WRH |MTH | WRH |MTH | WRH |[MTH | WRH | MTH

Respiratory Tract I nfection 0.55 22 0.5 .52 0.13 15 0.67 .33 0.38 .19 0.04 A1
Urinary Tract I nfection 0.48 14 0.8 .52 0.02 - 0.11 .16 0.29 .07 0.23 43
Sepsis 0.87 .83 0.81 .53 0.01 - 0.28 .50 0.04 A1 0.03 .03
I ntraabdominal I nfection 0.2 A1 0.57 .93 0.02 .02 0.2 .05 0.18 .04 0.43 .25
Prophylaxis 0.23 15 0.53 .58 0.02 .04 0.59 .30 0.1 .04 0.26 .25
Soft tissueinfection 0.33 - 0.65 .75 0.05 - 0.48 .25 0.12 0.16 -
Surgical siteinfection 0.33 - 0.67 - - - 0.33 - 0.17 0.17 -
Pelvic I nfection 0.5 - - .25 - - - - - .25 - 75
Ear-nose-throat I nfection - .09 0.5 1.07 - .05 1 .09 - .04 - .08
CNSinfection 0.19 .50 0.89 .34 0.04 - 0.37 0.11 - -
Gastroenteritis 0.16 .05 0.81 1.05 - 0.08 .09 0.2 .01 0.27 72
Bone and Joint infection 0.19 42 0.95 31 0.03 .05 0.3 .05 0.08 .06 0.13 14
Other 0.38 A5 0.45 .25 0.05 .08 0.67 .69 0.09 0.19 .08

8¢t
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DDD distribution of Antibiotics
Antibiotics | ATC Antibiotic ATC | DDD | DDD/100 bed- | DDD/100 bed-
Class Code code * day (MTH) days (WRH)
Ampicillin JO1CAO01 | 2g 0.59 2.64
T Amoxicillin JO1CA04 | 1g 174 113
Penicillins | JOIC - acillin J0ICF02 | 2g 0.77 6.59
Cumulative DDD of penicillin 31 10.36
Cefadroxil JO1DB0O5 | 2g 0.063
Cefazolin Jol1bB04 | 3g 0.202 0.24
Cefuroxime (P) Jo1DC02 | 3g 0.033 0.28
Cefuroxime (O) Jo1DCO02 | 0.5¢g 0.046 0.23
. Cefotaxim JO1DDO01 | 4g 1.198 5.49
Cephalosporin | 1D == q dime J01DD02  4g 0.031 0.07
Ceftriaxon JoiDD4 | 2g 5.279 11.57
Cefixime JoiDDO08 | 0.4¢g 0.924 1.29
Cefpodoxime J01DD13 | 0.4¢ 0.405 0.18
Cumulative DDD of Cephalosporin 8.181 19.35
Co-amoxiclav (O) JOICR 1lg 0.40 0.84
Combinations Co-amoxiclav (P) JO1CR 39 0.45 1.84
of B-lactum, Ampi.+ Sulbatum | JOICRO1 | 2g 0.38
incl. beta- JO1CR | Piperacillin  and
lactamase engyme inhititor JO1CROS | 14g 0.77 0.04
inhibitors Cumulative DDD for combination of L& 31
B-lactum and B-lactamase inhibitors ' '
Clarithromycin JO1FAQ9 | 0.59g 0.13 0.35
Macrolides JO1F | Azithromycin JO1IFA10 | 0.3¢g 1.28 10.21
Cumalative DDD for Macrolides 141 10.56
Amikacin JO1GBO6 | 1g 0.83 2.56
. . Tobramycin JO1GBO1 | 0.24g 0.08 0.31
Aminoglycoside | J01G - oo J01GB03 | 0.24g 0.88 3.42
Cumalative DDD for Aminoglycoside 1.79 6.29
Ofloxacin JOIMAO1 | 049 0.03 1.28
Ciprofloxacin (O) | JOIMAO2 | 1g 1.08 0.93
. Ciprofloxacin (P) | JOIMAO2 | 0.5¢g 143 458
Quinolones | JOIM -8 o adin J0IMAO6 | 08¢ 0.20
Levofloxacin (O) | JOIMA12 | 0.5¢g 0.07 0.08
Cumulative DDD for Quinolones 2.81 6.87
Tetracycline JO1A Doxycycline (O) JO1AAQ2 | 0.1g 0.35 0.42
Others JO1X | Metronidazole (P) | JO1XDO1 | 1.5¢g 2.90 11.50
Vancomycin JOIXAOQL | 2g 0.05
Total Cumulative DDD/100 bed daysin hospital 22.211 68.45




M ean cost of treatmentsin different co-morbid conditions
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Total Cost Cost of Antibiotics | % cost share
Co-morbidity | Hospitals | Mean | Std. dev Mean Std. dev | of Antibiotic
Respiratory Tract | MTH 1242.72 | 1738.71 | 996.78 | 1699.99 80.21
Infection WRH 1561.08 | 1712.82 917 1148.69 58.74
Urinacy  Tract| MTH 1162.14 | 2018.42 | 799.73 | 1627.71 68.82
Infection WRH 1573 | 1331.17 | 1169.28 | 886.81 74.33
Sepsis MTH 808.43 814.3 707.63 747.21 87.53
WRH 1011.63 | 1224 678.9 494.3 67.11
Intraabdominal MTH 1465.79 | 913.93 | 1050.65 | 754.94 71.68
Infection WRH | 2286.88 | 2361.99 | 1303.09 | 1261.97 56.98
Prophylaxis MTH 1255.76 | 1837.32 | 841.85 | 1346.71 67.04
WRH 1521.49 | 2821.47 | 949.76 | 1661.24 62.42
Soft tissue| MTH 2184 127.38 126.3 52.88 57.83
infection WRH 1762.64 | 2856.88 | 1230.71 | 2301.83 69.82
Surgical ste| MTH
infection WRH 1501.7 | 1118.39 | 132255 | 1101.22 88.07
Pelvic Infection MTH 1244.11 | 843.62 991.24 780.94 79.67
WRH 801.76 | 568.17 686.34 637.9 85.60
Ear-nose-throat MTH 130243 | 773.95 | 84881 559.74 65.17
Infection WRH | 4400.78 | 6195 1864.53 | 2612.96 42.37
CNSinfection MTH 13876.9 | 4893.77 | 12790.7 | 4987.66 92.17
WRH 1785.18 | 1852.33 | 1285.44 | 1444.82 72.01
Gastroenteritis MTH 879.52 | 83541 639.41 775.64 72.70
WRH 930.61 | 1308.62 | 678.75 907.96 72.94
Bone and Joint| MTH 1687.94 | 1621.88 | 1237.39 | 1321.57 73.31
infection WRH 1519.59 | 1961.62 | 1117.47 | 1630.08 73.54
Other MTH 887.12 | 758.71 630.81 717.65 71.11
WRH 1680.08 | 5270.12 | 659.31 672.51 39.24




Cost of treatment in different departments
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i Total Cost (NRs)  |Cost of Antibiotics (NRs)|% cost share
Departments | Hospitals I
Mean Std. dev Mean Std. dev |of Antibiotic
Medicine MTH 1438.03 | 2177.47 | 1016.15 1865.77 70.66
WRH 2112.99 | 2317.92 | 1250.27 1246.13 59.17
0BG MTH 779.12 753.65 524.81 525.54 67.36
WRH 925.07 1223.1 688.09 893.44 74.38
. MTH 1766.16 | 1661.51 1351.9 1342.35 76.54
Orthopedics
WRH 1837.67 | 2206.34 1354.8 1794.6 73.72
. MTH 1080.7 1768.7 805.41 1342.93 74.53
Pediatrics
WRH 994.54 | 1162.83 730.27 930.33 73.43
Surger MTH 1337.37 | 1632.39 940.93 1259.57 70.36
9 WRH 2490.83 | 3858.8 1314.37 2080.08 52.77
ICU MTH 2973.48 | 3764.2 | 2444.83 3018.86 82.22
WRH 5225.71 | 7076.84 | 2912.84 6500.95 55.74
MTH 2451.47 | 2256.49 | 1640.17 1734.63 66.91
Neurosurgery
WRH 2491.38 | 1554.31 | 1466.73 1280.46 58.87
MTH 621.61 449.73 522.1 351.65 83.99
Neonatal ICU
WRH 763.95 656.45 602.16 569.74 78.82
. MTH
Post Operative
WRH 4874.49 | 5879.02 | 1595.23 886.01 32.73
MTH 1655.08 | 1079.61 970.27 452.44 58.62
Dental
WRH
MTH 569.02 429.04 267.14 362.36 46.95
Dermatology
WRH
MTH 1297.81 976 717.34 456.81 55.27
Emergency
WRH
ENT MTH 1580.62 | 1321.89 948.27 801.98 59.99
WRH 440.11 430.39 337.24 311.28 76.63
MTH 5037.79 | 4031.35 | 4129.78 3535.28 81.98
Oncology
WRH 8598.98 | 6604.24 | 4015.89 2050.6 46.70
Missin MTH 11345 | 1433.12 830.24 1106.53 73.18
J WRH 1588.36 | 2180.44 | 1127.58 1649.78 70.99
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Specimen in Manipal Teaching Hospital

Specimen in Western Regional Hospital

. Urine Pus Bod Blood | Urine Bod ut
Organism (El‘;%g) (=123 | (=38 | fluid fﬁfg% (n=101 | (n=30 (np—lfe) g |
_ 8) 6) | (n=360) ~ ) ) ~ (n=7) | (n=3)
Gram Negative
H. influenzae 1 S
E. coli 205 42 2 3 1 3 2
K. pneumoniae 17 12 7
Enterobactor spp 1 S 8 1 4
S. typhi 2 1
Acinetobacter 10 5 1 7 2
Spp
Citrobactor spp 3 6 2 2 4
Proteus 6 5 1
Pseudomonas 6 17 23 5 1
Neisseria 2
gonnorrhoea
Moraxella 1
Catterhalis
Shigella flexhen 2 1 2
Gram -ve 1 1
bacteria
Gram Positive
S. aureus 2 4 77 2 1 5 5
Streptococcus 8 1 6
pyogen
Streptococcus 2 10 2
pneumoniae
Coag —ve. staph 3 3 3
Enterococus 26 15 2
Others
Candida spp 3 3 13
yersiinia 1
Insignificant 166
bacteriurea
Noramal flora 64 168
Multiple 72
organism growth
Contaminated 5 19 1 1
growth
No Growth 199 691 116 350 22 85 20 2 4 2




Resistance of various organisms
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Antibiotic

Hospitals

H. influenza

MTH (n

= 6)

:O)

WRH (n

K. pneumonia

MTH (n

=36)
0)

WRH (n

Streptococcu (Pneumonia+Pyogen

MTH (n=27)
WRH (n

:2)

Acinetobacter

MTH (n

=23)
2)

WRH (n

Proteus sp.
MTH (n

=12)
0)

WRH (n

133



Antibioticsused in the treatment of Enteric Fever
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.g c '8 > %)
Ele 2, o | 2] 8
Antibiotics > | 8 El5 |2 |52 &
2 2 | 25|88 5|2 |2 |8|%3
s|E|g|2| 5|8 |85 |5 |88
< < O ) O = a 0 = =
WRH
Aminoglycoside 1 30| O 0 15 2 3 0 6
Cephalosporin 16 30 1 2 49 3 4 1 15
Chloramphenicol 0 0 0 1 0 0 0 2
Co-amoxyclav 0 0 0 1 1 0 1
Macrolide 0 15 | 49 | 1 2 3 3 0 8
Penicillin 0 2 3 0 1 3 0 0 1
Quinolone 1 3 4 0 1 3 0 0 2
Tetracycline 0 0 1 0 0 0 0 0 0
Miscellaneous 2 6 15, |52 1 8 1 2 0
MTH
Aminoglycoside 0 23 |1 0 0 3 1 7 0 6
Cephalosporin 33 23 0 0 11 4 19 13 16
Chloramphenicol 0 0 0 0 0 0 0 0 0
Co-amoxyclav 0 0 0 0 0 0 0 0 0
Macrolide 0 3 11 | 0 0 1 1 1 1
Penicillin 0 1 4 0 0 1 2 0 1
Quinolone 2 7 19| 0 0 1 2 5 3
Tetracycline 0 0 13| 0 0 1 0 5 3
Miscellaneous 0 6 16 | O 0 1 1 3 3

VET




Common drug-drug interactions

Drug Drug Interaction Severity Docgme WRH | MTH
ntation
Amitryptaline | Metoclopramide Conqurrent use may r_esult inan increased risk of extrapyramidal Contraindi Fair ) J
reactions or neuroleptic malignant syndrome. cated
Ibuprofen K etorolac Concurrent use may result in enhanced GI adverse effects (peptic Contraindi Fair i J
ulcers, Gl bleeding and/or perforation). cated
Amitryptaline Chloroguine Concurrent use of may resultin an increaseq risk of cardiotoxicity Major Good J )
(QT prolongation, torsades de pointes, cardiac arrest).
Amikacin Furosemide Concurren.t use may r.e.sult in increased amikacin pl gsma& tissue Major Fair J J
concentrations & additive ototo and/or nephrotoxicity
Ketorolac Norfloxacin | Concurrent use may result in an increased risk of seizures Moderate Fair v -
Ampicillin Pantoprazole | Concurrent use may result in loss of ampicillin efficacy Moderate Fair v v
Furosemide Ibuprofen Concurrent use may result in decreased diuretic & Moderate Good J J
anti hypertensive efficacy.
Chloroguine Ciprofloxacin Concqrrent may result in increased ciprofloxacin urinary Moderate Good J )
excretion
Antacid Ciprofloxacin | Concurrent use may result in decreased ciprofloxacin effectiveness | Moderate |  Good - v
Ciprofloxacin Diclofenac Concurren.t use may result in increased ciprofloxacin plasma Moderate | Excellent ) J
concentrations
Doxycycline | Ferrous sulphate | Concurrent use may result in decreased tetracycline and iron Moderate Good i J

effectiveness.

GeT
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APPENDIX D



Interviews categorization
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Category of interviews Academic qualification Number
(Degree)

Pharmacist Master of Pharmacy 5
Diploma of Pharmacy 2

Pharmacologist Pharmacology (M.D.) 1

Microbiologists Doctor (Ph.D) 1
M.D. Microbiology 1
M.Sc. Microbiology 4

Clinician Paediatician (M.D) 3
Medicine (M.D.) 12
Gynecologist (M.D.) 2
Orthpedician (M.D) 2
Surgeon (M.D.) 4
Dental Surgeon (MDS) 1
E.N.T Specialist (M.D) 2
Medical Doctor (M.D) 6

Hospital Administrator/ DTC chairman

/Antibotic committee chairman

Other Nurse (B. Nursing) 1
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Presentation on Rational Use of Antimicrobial

~ Rational use of antimicrobials:
The Nepalese perspective

¢ Dr. P. Subish MPharm, PhD

College of Medical Sciences, Bharatpur
E-mail: subishpalaian@gmail.com

* Dr. P. Ravi Shankar MD

KIST Medical College, Lalitpur

E-mail: ravi.dr.shankar@gmail.com
Friday, 22" April (3.15 -3.30 pm)

Areas which will be covered in next
15 mins.

¢ Antimicrobial resistance
¢ Implications of antimicrobial resistance
¢ Rational use of medicines

Antimicrobials

* Antibiotics

* Antivirals

¢ Antifungals

¢ Anthelminthics

Problem of antimicrobial resistance

* High percentage of resistance among shigella
and E. coli

¢ Typhoid fever
* Intensive care units
¢ Neonatal intensive care units

* Recovery rooms

®.

we

MEDICINES SHOULDNT BE A LUXURY

Problem of antimicrobial resistance

¢ Community infections

* TB

* HIV/AIDS

* TB and HIV/AIDS

¢ Higher cost

¢ Increased morbidity & mortality
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Nepal report

Year Initial Any Initial | Acquired Any | Acquired
Resistance MDR Resistance MDR

1999 13.32% 3.74 28.20% 11.96%

2002 10.99% 1.32%| 40.93% 20.46%

2007 14.71% 2.86% 25.3% 11.72%

Sharat C Verma, National TB Center

Rational use of medicines

¢ Patients receive medicines appropriate to
their clinical needs, in doses that satisfy their
own individual requirements and at the lowest
cost to them and their community

¢ Different RIGHTS

Are antimicrobials used rationally in
Nepal?

* Over-use

¢ Availability OTC

¢ Lack of standard
treatment guidelines

¢ Guidelines if available
non-adherence

* Newer antibiotics freely
available

] ’EW]*I&" ol

15 rP

Are antimicrobials used
rationally in Nepal?

* Use of antibiotics for SAP

¢ Compliance (concordance)

¢ Stopping antibiotics on feeling better

¢ Cost of medicines (antimicrobials)

¢ Resistance to anti-TB drugs

* MDR-TB, XDR-TB

¢ HIV and TB (Resistance to antiretrovirals)

Improving antibiotic use in
tertiary hospitals

Medicine (drug) and Therapeutics Committee

Regulating pharmaceutical promotion

Antibiotic use guidelines

Restricting use of newer and reserve
antimicrobials

Lack of microbiological support should not be
taken as excuse for over-use of antimicrobials

Comments from experts

* How do we improve antimicrobial use in
tertiary care hospitals?

3 mins.




140

Presentation on National Antibiotics Treatment Guicklines

National Antibiotics Treatment
Guidelines (Draft, June 2010)

Bhupendra B.Thapa

Ministry of Health and
Population

Introduction
G

e Guidelines initially drafted by Alliance for
Prudent Use of Antibiotics, Nepal Chapter
(APUA-Nepal)

e Submitted to Ministry of Health and
Population for Implementation

e Ministry consulted experts, organised

workshop and finalised the draft in June ,
2010

World Health Day 2011
. /4

e Antimicrobial Resistance :
No action today — No cure tomorrow

o AMR addressed by WHA 58.27

o ARM Strategy SEAR 2010 -2015

General chapters (from APUA)
AN N

e Relative Safety of Antimicrobial Agents in
Pregnancy and Breast-feeding

- Pregnancy: safety scale A (Safe)- D (Risky)
- Breast-feeding : Safe; uncertain; avoid
e Antibiotic Prophylaxis in Surgery

e Topical Antibiotics

e Antimicrobial Combinations

Guidelines
¢ ]

o No detailed guidelines (as treatment protocol,
STG)

(Guidelines for various programes developed
and used)

o Disease: symptom and signs — treatment
o Prevention and referral where appropriate
o Categorization of health facilities

e SHP/HP/PHCC/District Hospital (District hospital
separate class in certain case)

e Zonal and above or referral centre

Disease classification
L |
e GENERAL MEDICINE
e OPHTHALMOLOGY
e Obstetrics and Gynaecology
o SEXUALLY TRANSMITTED INFECTION
e ENT
e SURGERY
e Dentistry




141

Antibacterials included in Treatment Guidelines
(compared to EDL2011)

o Amoxicillin +clavulanic acid tablet (Not in EDL,
except for DR-TB)

Ampicillin Inj

Azithromycin tablet
Benzathine Penicillin Inj
Benzyl penicillin G Inj
Cefaclor capsule (Not in EDL)
Cefixime tablet

Cefotaxime Inj (Not in EDL)

Antibacterials  continued...
L |
e Cefpodoxime capsule (Not in EDL)
e Ceftazidine Inj. (Not in EDL)
e Ceftriaxone Inj
e Cefuroxime axetil capsule (Not in EDL)
e Cephalexin capsule (Not in EDL)
e Chloramphenicol capsule
e Chloramphenicol ear drop
e Chloramphenicol eye ointment

Antibacterials continued...
. Y

Ciprofloxacin ear drops
Ciprofloxacin eye ointment
Ciprofloxacin Inj.& tablet
Clarithromycin tablet (Not in EDL)
Clotrimazole tablet
Clotrimazole ear drops
Clotrimazole vaginal pessary
Cloxacillin capsule
Cotrimoxazole tablet
Doxycycline tablet/capsule
Erythromycin tablet & syp.

Antibacterials  continued...
AN

Fluconazole tablet

Gentamicin Inj

Gentamycin eye drops and ointment
Gentian Violet (ear drop?)
Meropenem injection (Not in EDL)
Metronidazole Inj.

Metronidazole tablet

Nitrofurantoin tablet

Norfloxacin tablet (Not in EDL)

X
e 6 06 o o o o o o

Antibacterials  continued...
¢ ]

Ofloxacin tablet (Not in EDL, except for DR-TB)
Piperacillin +Sulbactam (Not in EDL)

Procaine penicillin Inj.

Silver suphadiazine cream

Spectinomycin Inj (Not in EDL)

Teicoplanin inj (Not in EDL)

Tertracycline capsule

Tinidazole tablet

Vancomycin Inj. (Not in EDL)

L[]
L[]
L[]
[ ]
[ ]
[ ]
L[]
L[]
L[]
e Variconazole (Not in EDL)

Included in EDL 2011,
but NOT in treatment protocol
QR
e Phenoxymethyl penicillin (Penicillin V)
tablet
e Cefazolin injection
o Nalidixic acid tablet
e Nystatin lozenges
e Diloxanide furoate tablet

(Hence, before finalisation of Treatment Protocol, it
has to be harmonsied with EDL, so that only
antibacterials included in EDL would be used for
treatment)
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Presentation on International Antibiotic Policy

International Antibiotic Policy

Niyada Kiatying-Angsulee, Ph.D.
Pranaya Mishra, Ph.D.

Kadir Alam, M.S.
22 April 2011

‘it is not difficult to make microbes resistant to
penicillin in the laboratory by exposing them
to concentrations not sufficient to kill them,
and the same thing has occasionally
happened in the body ....."

Alexander Fleming 1945

World Health Day 2011
7 April 2011

Combat Drug Resistance: No Action Today No Cure
Tomorrow (WHO)

Use Antibiotic Rationally (SEARO)

Save the Pill for the Really Il (ReAct)

WHO Global Strategy for Containment
of Antimicrobial Resistance

e Part A. Introduction and background

* Part B. Appropriate antimicrobial use and
emerging resistance: issues and interventions

¢ Part C. Implementation of the WHO Global
Strategy

Part A. Introduction and background

Introduction

Antimicrobial resistance is a global problem that
needs urgent action

A global problem calls for a global response
Implementation of the WHO Global Strategy
Background

What is antimicrobial resistance?
Appropriate use of antimicrobials
Surveillance of antimicrobial resistance

The prevalence of resistance

Conclusion

Part B. Appropriate antimicrobial use and emerging
resistance: issues and interventions

¢ Chapter 1. Patients and the general community
¢ Chapter 2. Prescribers and dispensers
¢ Chapter 3. Hospitals

¢ Chapter 4. Use of antimicrobials in food-producing
animals

¢ Chapter 5. National governments and health systems
¢ Chapter 6. Drug and vaccine development
¢ Chapter 7. Pharmaceutical promotion

¢ Chapter 8. International aspects of containing
antimicrobial resistance
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Part C. Implementation of the WHO
Global Strategy

Introduction

Prioritization and implementation
* Implementation guidelines

* Monitoring outcomes

* Summary

* Recommendations for intervention

* Suggested model framework for
implementation of core interventions

Regional Strategy on Prevention and Containment of
Antimicrobial Resistance

2010-2015

Situation

* Neglected problem of antimicrobial resistance with profound
impact on health and economy.

* Inadequate visibility at the decision-making level in spite of WHA
resolutions.

* Absence of a national approach/direction to combat the emerging
problem of antimicrobial resistance.

¢ Lack of education among prescribers and users.

* Weak collaboration between stakeholders.

* Poor or no systematic surveillance of resistance and consumption
of antimicrobial agents.

¢ Ineffective regulatory mechanisms.

* Lack of economic potential/incentives for pharmaceuticals to
invest in the development of new drugs.

¢ Abysmal infection control practices.

Regional Strategy on Prevention and Containment of
Antimicrobial Resistance

2010-2015

Objectives

¢ To establish a national alliance for prevention and
control of antimicrobial resistance.

e e To institute a surveillance system that captures the
emergence of resistance, trends in its spread and
utilization of antimicrobial agents in different
settings.

ee To promote rational use of antimicrobial agents at all
levels of healthcare and veterinary settings.

e To strengthen infection control measures to reduce
the disease burden.

o e To support research to develop and/or improve use
of antimicrobial agents.

Objective 1: To establish a national alliance for
the prevention and control of antimicrobial
resistance

¢ Establish a national alliance against antimicrobial
resistance

* Strengthen national networks

¢ Collaborate with stakeholders

Objective 2: To institute a surveillance system
that captures the emergence of resistance,
trends in its spread and utilization of
antimicrobial agents in different settings

* Monitor resistance in microorganisms
* Monitor use of antimicrobials

¢ Monitor disease and economic burden due to
resistant organisms

Objective 3: To promote rational use of
antimicrobial agents at all levels of health-care and
veterinary settings

* Promote optimal prescription
¢ Make available quality laboratory data in real time
* Rationalize use in veterinary sector

* Promote compliance and proper public use
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Objective 4: To strengthen infection prevention and
control measures to reduce the disease burden

« Strengthen disease control programes
¢ Augment infection-control practices in hospitals
¢ Promote infection control practices in communities

¢ Promote and strengthen disease prevention
interventions

Objective 5: To promote research in the
area of antimicrobial resistance

* Encourage basic research
* Support operational research

¢ Support the development of new
antimicrobial agents and vaccines

Countries known to set up AMR
policy and / or programmes

EU = Sweden, Belgium, France

Asia and Pacific = South Korea, Taiwan,
Australia, India, Thailand, Nepal,

America = USA, Chile,

Africa=?

Sweden

STRAMA (Swedish Strategic Programme against
Antibiotic Resistance)

SMI (Swedish Institute for Infectious Disease
Control)

Swedish plan of action against antibiotic
resistance (2000)

Strategy to prevent antibiotic resistance and
healthcare associated infection (2006)

Strategy for Sweden's cooperation with the

World Health Organization (WHO) 2011 — 2015
16

Sweden

Strategy for Sweden's cooperation with the
World Health Organization (WHO) 2011 — 2015

« five areas have been selected

— 1) WHO as an efficient institution,

— 2) Strong and sustainable health systems,

— 3) Health promotion and the prevention and control of
non-communicable diseases,

— 4) Serious health threats focusing on antibiotic
resistance,

— 5) Sexual and reproductive health and rights.

Objective: WHO has taken on global leadership
aimed at achieving rational antibiotics use and
reducing resistance to them

* Measures, Sweden shall

¢ e work to ensure WHO establishes a plan of work to combat
antibiotics resistance, including an appropriate
organizational structure and division of responsibilities,

¢ e support the establishment of a global system for
monitoring resistance trends and the disease burden linked
to measures on the global, regional and local level,

¢ e work to ensure WHO monitors the effects of measures on
global, regional and local level aimed at more rational
antibiotics use.

* Division of responsibilities: The Ministry of Health and Social
Affairs has the main responsibility for achieving this

objective. 8
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Australia: The Antimicrobial
Resistance Summit plan for action

1 An agenda for addressing antimicrobial resistance

Disesne burden
Dissate nuttome

Lpif penisks gy
Social driven

Australia

Antimicrobial Resistance Management Body

Intervention

— Surveillance
* Antimicrobial resistance surveillance
* Antibiotic usage surveillance
 Disease burden and outcome

— Education and stewardship
— Infection prevention and control strategies

Future research agenda (Basic science, Epidemiology, Social
drivers)

Regulation (registration, reimbursement, animal use,
access to new drugs)

20

NATIONAL POLICY FOR CONTAINMENT
OF ANTIMICROBIAL RESISTANCE INDIA

Aims of the National Antimicrobial Policy

¢ Understanding emergence and spread of antimicrobial
resistance and the factors influencing it

¢ Establish a nationwide well coordinated antimicrobial program
with well defined and interlinked responsibilities and
functions of different arms of the program

* Rationalizing the usage of available antimicrobials

« Reducing antibiotic selection pressures by appropriate control
measures

¢ Promotion of discovery of newer and effective antimicrobials
based on current knowledge of resistance mechanisms

* Rapid and accurate diagnosis of infections and infectious
diseases 21

Indian Implementation

Establish government commitment and support for nation-
wide antimicrobial program and within it the policy & set up
national focal point for collaborations & compilation.
Establish a National Alliance for prevention and control of
antimicrobial resistance

Institute a surveillance system that captures the emerging
resistance, seeks and envisions trends in it’s spread and
correlates with utilization of antimicrobial agents in
community as health care set ups

Promote rational usage of antimicrobial agents

Strengthen infection prevention and control measures-
healthcare associated and community based

22

Indian Implementation (cont.)

* Support research in developing newer antimicrobial agents
and improving usage of available ones, based on
pharmacological properties

¢ Educate, train and motivate all stake holders in rational and
appropriate usage of antimicrobials and its regulation

¢ Establish a Quality System and a National registry for
Antimicrobial resistance for bacteria, fungi and viruses at
national focal point.

¢ Co-development of antimicrobial agents with
pharmaceuticals and leaving the distribution, sales and
promotion with the government

23

Thailand

National Drug Policy just approved 14t
March 2011 with 4 arms

Rational Use of Medicine with 7 strategies

AMR strategy

24
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Nepal National Drug Policy -1995

Prudent Use of Antibiotics (added by amendment in 2001)
— Prevailing antibiotics used in food products, animal feeds and agriculture
substances will be managed properly.
— Supervision and monitoring on use of antibiotics will be carried out. Misuse
will be controlled and proper recording system will be developed.
— Antibiotic will be classified into different groups for prescribing purposes by
medical Doctors, veterinary doctors and other health personnel.

— GoN will i a nati ibiotic control i comprising of
experts from human and animal health, agriculture and representation
from professional organizations/councils and organizations involved in
consumers right and other sectors for prudent use of antibiotic.

— GoN will i a national antibiotics tk advisory

(NATAC) comprising of experts from relevant sectors to advice a prudent

use of antibiotics.

25

Nepal National Medicines Policy 2007

* Prudent Use of Antibiotics:

— Prevailing antibiotics use in food products, animal feeds
and agriculture substances will be managed properly.

— Supervision and monitoring on use of antibiotics will be
carried out. Misuse will be controlled and proper record
keeping system will be developed.

— Treatment protocols for antibiotics use will be developed
for different level of recognized health workers.

— A sub committee comprising of experts from relevant
sector to advice on prudent use of antibiotics will be
constituted to advice the Drug Advisory Committee and
Government of Nepal.

26

Nepal

* Implementation ?
* What’s Next?

27
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Nation wide survey on Utilization Pattern and Contolling System of Antibiotics in
Tertiary Care Hospital in Nepal

Utilization Pattern and Controlling
System of Antibiotics in Tertiaty
Care Hospital in Nepal

Kadir Alam

Ph.D Student
Chulalongkorn University
Bangkok, Thailand

Assistant Professor

Department of Pharmacology
Manipal College of Medical Sciences
Pokhara, Nepal

Antibiotics in Nepal

Consumption of allopathic drugs was Rs.9 hillion
61 million (2005/2006)

About 30% of total consumption of drugs was
covered by antibiotics

Amoxicillin (9.7%) with the highest individual
consumption in Nepal

Ciprofloxacin (4.1%), Ofloxacin (2.7%), Cefixime
(2.4%), Ampicillin + Cloxacillin (2.3%2, co-
_ trimoxazole (2.3%) & metronidazole (2.2%)

Antibiotic resistance in Nepal

Increasing resistance of first line drugs

Drugs like co-trimoxazole, amoxicillin,
norfloxacin against common organism like
E.coli, Klebsiella species Pesudomonas
aureginosa, staphylococcus aureus etc.

Emerging  multi-drug  resistance  and
extended spectrum penicillin

' Problems
Around 30% of drug consumed is antibiotic in
Nepal

= Data on Rational Use of Antibiotics are lacking

= National Drug Policy (NDP) mentioned about the
prudent use of antibiotic

= Situation of antibiotic control mechanism at
tertiary care unknown

Objectives of the study

General objectives:

To study the situation, utilization and policy related to
antibiotics in tertiary care hospital in Nepal

Specific objectives:
To study the antibiotic utilization pattern in pubic and
private tertiary care hospitals in Nepal

To study the system control related to antibiotic use
in tertiary care hospitals

To propose antibiotic policy for tertiary care hospital
implementation in Nepal

Conceptual Framework
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Total Quality Management (TQM)

Management philosophy

Avedis Donabedian - quality standard of medical
care

‘ Structures F‘ Pr H(‘ puts/C ‘
[ |
— Feed Back

Donabedian model for quality of medical care

Conceptual Framework

Structures Processes Outputs/Outcomes
« Organization * Knowledge
« Attitude « Antibiotic utilization

Pattern
«Personnel »
* Process of prescribing,
| procurement, dispensing —>
& medication

¢ Rational antibiotic
Use

+Policy, guideline

* Education and training

* Surveillance system o
* Monitoring &
evaluation

I— FeeL Back — v

Global Scenario of AMR

World Health Day 2011 on combating antimicrobial
resistance

AMR is no longer local problem

About 440 000 new cases of multidrug  -resistant
tuberculosis (MDR-TB) emerge annually, causing at
least 150 000 deaths

A high percentage of hospital-acquired infections a re
caused by highly resistant bacteria such as methici llin-
resistant Staphylococcus aureus (MRSA) and
vancomycin-resistant enterococci.

| Global Scenario
' Cont...

"

Ciprofloxacin is the only antibiotic currently
recommended by WHO for the management of bloody
diarrhoea due to Shigella organisms, now that
widespreadresistance has developed to other previously
effective antibiotics

New antibiotics suitable for oral use are badly nee  ded.

New resistance mechanisms, such as the beta-
lactamase NDM- 1, have emerged among several gram-
negative bacilli. This can render powerful antibiotics,
which are often the last defence against multi-resistant

_ strains of bacteria, ineffective

10

Methodology

'Study Design

S. No. Objectives Research Design

To study the antibiotic

utilization pattern » Prescription survey

To study the system|. Documentation
2 |control related to antibiotic | » Observation
use » Interview

To propose  antibiotic
3 |policy for tertiary care
hospital

» Expert-panel
discussion
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1. Antibiotic utilization pattern

= Prospective

Setting: One private (Manipal Teaching Hospital)
and one public (Western Regional Hospital)

Duration: 4 months

Admitted patients prescribed with at least one
antibiotic

Method of data collection

Patient file of admitted patients referred before discharge

= Data on antibiotic utilization were recorded in Data
collection form

Recorded data were entered in SPSS for analysis

= Descriptive statistic were used in characterization of
patients demography where as independent sample t-test
for comparison between two hospital and univariate
analysis for comparison between more than two variable.

Data collection
cont...

Enteric fever was pointed as most common disease

Appropriateness data was collected from 100
different enteric fever patients from each hospital

Appropriateness of treatment were analyzed
comparing indication, effectiveness, correct dosage,
correct direction, drug-drug interaction, practical
directions, least expensive alternative, duplication
with other drug and duration of therapy with WHO
Guideline.

In this section

= Demography of the patients
= Medicine use

Antibiotics use
= Cost of antibiotics

= Antibiotic Resistance

‘ Demography of patients

Demographic Groups WRH (n=3034) | MTH (n=1534)
Age of the patients | Mean 24.3628.017 | 26.8%37.370
Male 47.33 41.97
Gender of Patients (%)Female 49.77 54.77
Missing 2.50 3.26
Brahman 29.41 36.28
Chhetri 14.28 16.18
X Mangolian 15.96 15.78
Races of Patients (%)
Newar 5.11 2.62
Others 31.52 20.76
Missing data 3.73 8.38

Antibiotic use

* Mean number of medicine in MTH (5.75 + 2.64) significantly higher

than WRH (5.59 + 3.06)

- Mean number of antibiotics use in WRH (2.25 + 1.14) significantly higher
than MTH (1.84 + .915)

Number of Antibiotics per treatments

ocf trestmert
N @
[Ge}

o -]

1 2 3 a 5 6 7 8 9

Number of antibiotics
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| Category of antibiotic used

Category of antibiotic used
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Others: Metronidazole (P), Nitrofurantoin, Vancomyci  n, Piperacillin + Tazobactam |,

‘ Antibiotics Vs Departments

Estimated Marginal Means of NUMBER JF ANTIBIOTICS
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Antibiotics Vs Co-morbid conditions

Defined Daily Dose (DDD) of
Antibiotics for per 100 bed-days

Estimated Marginal Means of JUMBER OF ANTIBIOTICS Antibiotics | ATC | Antibiotic ATC code DDD* DDD/100 bed- | DDD/100 bed-
Class Code day (MTH) days (WRH)
15 5 | HOSE Ampicillin JO1CAO0L 29 0.59 2.64
H .F " | NN s Amoxicillin JO1CA04 1g 1.74 1.13
g N y 1 Cloxacillin JO1CF02 29 0.77 6.59
) e | Cumulative DDD of penicillin 3.1 10.36
% - | Cefadroxil J01DB05 29 0.063
£ Cefazolin J01DB04 3g 0.202 0.24
= | Cefuroxime (P) | J01DC02 3g 0.033 0.28
s Cefuroxime (O) J01DCO02 05¢g 0.046 0.23
Ceph_alosp 10 Cefotaxim J01DDO1 49 1.198 5.49
orin Ceftazidime J01DD02 49 0.031 0.07
Ceftriaxon J01DDO04 2g 5.279 11.57
Cefixime J01DD08 04g 0.924 1.29
5 Cefpodoxime J01DD13 049 0.405 0.18
Cumulative DDD of Cephalosporir 8.181 19.3¢

DDD cont...

" DDD/100 DDD/100
Ang:h;::sllscs (:A;—;:e Antibiotic CA;—;:Q DDD* bed-days bed-day
(MTH ) (WRH)
Co-amoxiclav (O; JO1CR 19 0.40 0.84
Combinatio Co-amoxiclav (P))  JO1CR 39 0.45 1.84
ns of - .
Ampi.+ Sulbatum| JO1CRO:! 2g
lactum. JOICR 0.38
Incl. beta-
lactamase Piperacillin  and
inhibitors enzyme inhibitor | JO1CRO5| 149 0.77 0.04
Cumulative DDD for combination of 162 31
B-lactum and B-lactamase inhibitors i .
Clarithromycin JO1FA09| 0.5¢g 0.13 0.35
Macrolides|  JO1F| Azithromycin JOIFAL0| 039 108 10.21
Cumalative DDD for Macrolides 1.41 10.56,

' DDD cont. ..

I DDD/100
ARtbigtes JRAIS Antibiotic  |ATC Code | DDD* | bed-days | DDoL00
Class Code bed-day
(MTH) (WRH)
Amikacin J01GB06 19 0.83 2.56
Aminoglyc 016 Tobramycin JO1GBO1 0.24¢p 0.08 0.31
oside Gentamicin JO1GB03  0.24p 0.88 3.42
Cumalative DDD for Aminoglycosidg 1.79 6.29
Ofloxacin JO1MAOQ1| 0.4¢| 0.03 1.28
Ciprofloxacin (O)| JO1MAO2| 1g 1.08 0.93
Ciprofloxacin (P)| JO1MA02[ 0.5 1.43 4.58
Quinolones| JO1M -
Norfloxacin JO1MAOQ6| 0.8g 0.20
Levofloxacin (O) | JOIMA12| 0.5¢ 0.07 0.08
Cumulative DDD for Quinolones 2.81 6.87
4
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DDD cont...

T KNOW OTHER, HOSPITALS
WORRY ABOUT THE SUPERBUG-
BUT OURS IS TRE ONLY CNE
TRAT UNDERSTANDS THE ACCOUNTS

o

. DDD/100 | DDD/100 5 =
Antibiotics | ATC - ATC " YSTEM
Class Code Antibiotic Code DDD* | bed-days | bed-day \'_/‘l’ g =
(MTH) (WRH) i/
Teti li JO1A| D li O JO1AAQ2 0.1
etracycline oxycycline (O) [¢] 0.35 0.42
Others JO1X| Metronidazole (P) JO1XDP1 1.539g
2.90 11.50
Vancomycin JO1XAO0Y 2g 0.05
Total Cumulative DDD/100 bed days in hospital 22.211 68.45
¢ W
= A
© Original Aftist ) -il
2 Repgraduction‘rights obtdinable from
W CartoonStock.com *
|
Cost of drug therapy | Cost
cont...

= Cost of NRs 4889166.84 ($67769.08) and 1937959.18
($26862.19) of medicine were used for the treatment in
WRH and MTH respectively over 4 months of times

= About 63 and 70 percent of total cost of all medications
were antibiotics in WRH and MTH respectively

Cost of medicine [1611.55 ($22.54) + 2454.81] in WRH with
the range of 40309.02 (Min-7.4, Max-40316.42) were
significantly higher compared to mean cost medicine
[1266.33 ($17.67) = 1741.72] with the range of 21991.3
(Min-5.27, Max-21996.57) in MTH

= Mean cost of antibiotics was not statistically different in
WRH [1007.52 ($14.09) + 1509.83] and MTH [892.88
($12.49) + 1405.56]

= Mean cost of antibiotics was significantly different among
the co-morbid conditions (p = .000) but not significantly
different between two hospitals (p = .194)

= Cost of antibiotics in different departments and hospitals was
highly significant in WRH than MTH (P-value = .000, .001)

THAT NEW ANTiBIOTIC SEEMNS
To @& WORKING. TIWME TO
EVOLVE ALAN:

© Original Artist
Reproduction rights obtainable from
wherw. CartoonStock com

’ Isolate Organism

Specimenin Manipal Teaching Hospital ‘Specimen in Western Regional Hospital
Sigrgy siood | e | pus | Boaymaa | spum | oo | uine | us | eoaynuia | S
0=209) | (v=1238) | (0=366) | (0=360) | @=27) | (=100 [ (0=20) | =18) | (D) | (g
Gram Negative
H. influenzae 1 5
E. coli 20 142 |2 3 1 3 [2
K. pneumoniae 17 112 7
Enterobactor spp| 5 |8 |1 4
S. typhi 2 1
Acinetobacter sp| 015 |1 7 2
Citrobactor spp 3 |6 2 2 |4
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Cont...

’Cont...

‘Specimenin Manipal Teaching Hospital ‘Specimen in Western Regional Hospital Specimenin Manipal Teaching Hospital Specimenin Western Regional Hospial
ody Body
Organism Ui i i i Bou Bod
R WS B Il v e e Il B Organism socd | wine | P2 | "R | spum | soos | unne | pus | "Wt | spum
) V| (n=360) (=7 (n=209) | (n=1238) ‘”’) d | (=274) | (n=101) | (n=30) | (n=16) (n=3)
- (v=360) ®=7)
Gram Negative
Proteus 6 5 1 Gram Positive
Pseudomonas 6 17 23 5 1 S. aureus 2 4 77 | 2 1 5 5
Neisseria 2
gonnorrhoed Streptococcus 8 1 6
ogen
Moraxella 1 pyog
Catterhalis Streptococcus 2 10 2
- neumoniae
Shigella flexhen| 2 1 2 p
3 3 3
Gram —ve 1 1 Coag —ve. staph
bacteria
Enterococus 26 |15 2
31
32
| o o o .
‘ Cont... | Sensitivity pattern of E. coli
Specimenin Manipal Teaching Hospital Specimen in Western Regional Hospital
Organism
Blood ine. Pus | Bodyfuid | Spuwm | Blood | Urine Pus | Bodyfuid | Spuum EWRH_B MTH
(n=209) | (n=1238) (n:zae)‘ (n=360) | (n=274) | (n=101) | (n=30) | (n=16) | (n=7) (0=3) Resistance Pattern of E.coli
Others
" 120
Candida spp 3 3 13 e
yersiinia 1 8 w0
Insignificant 166 g 0
. 2
bacteriurea £ w0
Noramal flora 64 168 £ 90
Multiple 72 0 -
. < S E g eres3EERLEE5ETSEES S
organism S SESEES32832gec2geesqg
Y § AR REEREEEEEEEEEEE
growth E S§seSEf£s525¢2s58ge5:5¢<22
< £58°388E305c85Es2¢gz2°
Contaminated |5 19 1 1 207 PO EST 8 s4d ©" 2 2
growth 5
No Growth 199 | 691 | 116] 350 | 22 | 8 | 20| 2| 4 2 Name of Antbiotics

Sensitivity pattern of S. aureus

EWRH B MTH

Resistance Pattern of S. aureus \;
120
g 100
2 80
& 60
5
2 40
20
0

£ £ £ & E £ EEEwEgEEOEEEE

5§ =5 £ £ § 58 £ s E£ 5 e E§ 85 ¢

T 8 Y g e ifiieiesEsis e
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Test not performed in WRH
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’ Sensitivity pattern of Pseudomonas

% of Resistance

*Cephalaxin

Ceftriaxone

Erythromycin

Resistance Pattern of Pesudomonas

Ciprofloxacin
Gentamycin
Ofioxacin
“Penicillin
“Tobramycin

g
@
o
&

Name of Antibiotics

*Cefotaxime

Amikacin
*Cefazoline
*Imipenum
*Nitilmycin
**Azithromycin
**Nalidix acid

|
H
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| Sensitivity pattern of Enterococcus

Comparing use and resistance in WRH

Resistance pattern of Entrococus in MTH uﬂm Antibiotic use Vs Resistance for E. coliin WRH +D:D?E .
—=— % of Resistance
80
« 70
:60 120
> 50
24 100
@ 30 80
S 20 s
=10 gﬁ? 60
0 S 40
£ £ ¢ £ £ g £ 5§ g5 g 2 % €
S 3 s © : ° fEEE§38css8 283 58¢
Name of Antibiotics < E © 8 8 8 g © S § u‘% 8§ 2 2 ot
Antibioitics
38
. . . | . o
| Comparing use and resistance in MTH I Assessing Appropriateness
Antibiotic Use Vs Antibiotic Resistance for E. coli in MTH - Demography Of patients Sufferirlg from enteric feVer
—e— %DDD
120 —=— 9% of Resistance
100 . . .
= Medicine used in the treatments
80
g’ 60
g L = Antibiotic use
&
20
DR EDES S e PR RPN €y Ap § = Appropriateness of treatments
SEEEREEEDESREREE R LN
28 £6 g3 A = Cost of therapy
(o)
Antibiotics
39
0
Demography of patients } Medicine used in the treatments
Demography Parameter WRH MTH ATC classif . bed d [ENIELICT
classification of rescribe rugs
Age Mean 22.81+20.52 29.13 17.84 P N
Female 45 46
Gender as
Male 55 54 s
Brahman 54 47 g ;‘;
Chhetri 10 22 i fg
Mangolian 13 6 g w0
Races s
Newar 0 8 o ry > T s s
Others 15 17 ¥ g g g § E § 5
Missing 8 0 E g E H §§ g § £
Duration of stay | Mean 374+ 158 5.64 2.34 g 2 g§ A £
Medicine 63 84 i} §; A
Departments Pediatrics 36 15 E g §
ICU 1 1 Therapeutics Class
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Antibiotics in enteric fever treatment

A total of 218 and 213 antibiotics were prescribed for the
treatment of 100 patients in WRH and MTH respectively

= Mean use of antibiotics in WRH (2.18 *+ .87) was not
significantly different (p = .015) from MTH (2.13 + 1.11)

= Study found that more than 20% of case was treated with 3
antibiotics both the hospitals. Similarly 7% in WRH and 8%
case in MTH were treated with 4 antibiotics

= Cephalosporin group of antibiotics were used widely to treat
enteric fever in both the hospital (1.12 Cephalosporin in MTH
and 0.93 Cephalosporin in WRH per treatments)

Appropriateness of Antibiotics in Enteric
Fever

Appropriate | Marginally appropriate | Inappropriate
Criterion MTH | WRH MTH WRH MTH RH
Indication 12 4 8 7 80 89
Effectiveness 12 1 44 47 44 52
Correct dosage 95 98 1 1 4 1
Correct direction 95 97 2 0 3 3
Drug-drug interactions 89 89 0 1 11 10
Drug-disease interaction 100 100 0 0 0 0
Practical directions 65 45 18 22 17 33
Least expensive alternative 7 7 3 1 90 92
Duplication with other drug | 46 18 1 0 53 82
Duration of therapy 75 50 10 17 15 33
Average Score 59.6 50.9 8.7 9.6 3Ly 39/

Cost of treatment of enteric fever

Parameter WRH MTH p-value

Cost of
prescribed| 1428.98+ 1178.35| 2279.0% 1533.49| .029
Medication

Cost of

e 1228.49+ 840.28| 1523.86 1054.19| .422
Antibiotics

2. Controlling system of antibiotics

‘ Conceptual Framework

Structures Processes Outputs/Outcomes
« Organization * Knowledge
« Attitude * Antibiotic utilization

Pattern
«Personnel .
* Process of prescribing,

procurement, dispensing
& medication

» | » Rational antibiotic
Use

«Policy, guideline
« Education and training
 Surveillance system

* Monitoring &
evaluation

I

L FeeliBack

\ Methods

Study Method
Documentation Analysis
Observation
Interview (Qualitative)

Study Site
Manipal Teaching Hospital, Pokhara (Private)
Western Regional Hospital, Pokhara (Public)
Dhulikhel Hospital, Dhulikhel (Community/private)
Bir Hospital, Kathmandu (Public)
KIST Hospital, Lalitpur (Private)
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Interviews Chararacteristics

' Structure Component

Category of interviews Academic qualification (Degre) Number
Pharmacist Master of Pharmacy 5
Diploma of Pharmacy 2
Pharmacologist Pharmacology (M.D.) 1 n Organization
Microbiologists Doctor (Ph.D) 1
M.D. Microbiology 1
M.Sc. Microbiology 4 u Personnel
Clinician Pediatrician (M.D) 3
Medicine (M.D.) 12 = Policy, guideline
Gynecologist (M.D.) 2
Orthpedician (M.D) 2
Surgeon (M.D.) 4 =  Surveillance system
Dental Surgeon (MDS) 1
E.N.T Specialist (M.D) 2
Hospital Administrator/ DTC chairman
fAntibotic chairmarn Medical-Doctor (M-D) 6
Other Nurse (B. Nursing) 1 4 %
‘ .. |
Organization {Cont...

= Antimicrobial Committee (AC) /Infectious Control Committee
(ICC)/Drug and Therapeutics Committee (DTC)

“... no committee and no mechanism to monitor, we use antibiotic by
hit and trial method.” (Interview 30)

Name of Hospital DTC Antimicrobial “... we have not formulated any committee as such but we have
Committee culture sensitivity testing facility and our clinician prescribe
antibiotic based on culture report.” (Interview 15)
Manipal Teaching Hospital (MTH| Yes Yes
- ) = Structure of DTC include 15-20 members, including member
Western Regional Hospital (WRH) No No from all clinical departments, administration, pharmacy and
- - nursing
Bir Hospital No No
Dhulikhel Hospital Yes Yes = Similarly, Antimicrobial committee includes the 5-7 members
from various departments like Medicine, Pharmacy,
KIST Hospital Yes Yes gﬂr:ﬁrggﬁégg?/dgiurgery, Pediatrics, Orthopedics, Obstetrics
51
52
Performance of Organizations lCont. ..
Parameter MTH Dhulikhel KIST Hospital L. X . X
oTC | AC | DTC AC DTC AC = Antimicrobial committees are mainly focused on the
P——— . I L
Document thatindicates s | veg Yes Ves Yes formulation of antibiotic treatment guidelines
membership (Not shared) | (Not shared) | (Not shared) | (Not shared)
Budget allocation No No No No No No
% DTC members who = DTC has major role in the selection of antibiotics
attend > 50% of 100% | 100%| >90% >90% 100% 100%
meetings
No. DTC meetings per 23 2 12 1 ’ 6 Not fixed ’
= (85 per need) (83 per need) = Initiative like banning of the irrational combination of
Are the meeting minutes Yes Yes Yes Yes .. .
recorded Yes | Yes | (Not shared) | (Not shared) | (Not shared) | (Not shared) antimicrobial
Have STGs been
developed/adapted and No No Developed for few diseasef In the process
implemented?
Has the committee
organize; any No No No Yes No Yes
educational activities’
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Personnel

= No concept of Infectious Disease Specialist (IDS) working
on antimicrobial use and resistance

= The personnel involved in antibiotic controlling system were
clinicians, microbiologists and pharmacists

= In absences of IDS, clinicians seek the advice of either
microbiologists or pharmacists in case of any problem
related to antimicrobial use or resistance.

‘ Cont...

= One of the private hospital has antibiotic treatment guideline
for certain disease like pneumonia, UTI, Enteric fever,
sepsis. where other two are in the process

= In absence of guideline, majority of clinician follow standard
textbooks as guideline

“...no, we don'’t have any policy but it is a necessary thing...
we go through the literature and books like Davidson,
Harrison.” (Interview 26)

@ Original Artist
Reprod uction rights obtainable from
wherw, CartognStock:com pam—

“ FENICILLIN 15 CALLED A'WONDER DRUG * BECAUSE ANY

TIME THE DICTOR WONDERS WHAT fiu'vE com, THATS
WHAT §ou GET. ~

'Policy and Guidelines

= No written antibiotic policy in any hospitals

In certain department of hospitals of private hospitals work on
understanding

“...we discuss within the department and senior faculty members before

starting fourth generation cephalosporin (Cefepime).” (Interview 2)

= One private Hospital Guideline has guideline on certain disease

“...Guideline for common diseases likes pneumonia, enteric fever, sepsis.”

(Interview 19)

Surveillance system

= Four out of 5 study hospitals are enrolled in
national antibiotic resistant surveillance program
conducted by Nepal Public Health Laboratory

= Surveillance include common 7 organism like
Salmonella, Shigella, N. gonorrhea, H. influenza,
S. pneumonia, ESBL- E.coli and Vibrio

= Disseminate information 3 times in year by
conducting workshop

Process Component

= Knowledge and Attitude

= Process of prescribing

= Process of procurement and dispensing
= Process of monitoring and evaluation

= Process of education and training
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Knowledge and Attitude

Knowledge and Attitude on antibiotic policy /
guideline / surveillance / intervention / promotion

Except pharmacists, most of interviews were
unaware about the National Medicine Policy and
the antibiotic component of the policy

Almost all the interview feel the need of antibiotic
policy and guideline in the hospital as well as at the
national level and were unaware about the
guideline

Cont..

Reason Behind lack of policy implementation,

o Country situation, Medicine is not in the priority list, funding problem,
lack of manpower, lack of coordination, lack of commitments

“...regulatory body should do this... not blame but is universal... policy
not implemented due to effective governance.” (Interview 8)

“...in the Health care so that medicine is not in priority. Since medicine is
not in the priority then automatically antibiotic is also not in the priority.”
(Interview 45)

Although, 4 out of 5 study hospitals were involved in National Antibiotic
Surveillance, none of the clinicians were aware about such surveillance
indicating communication huge communication Gap

Process of prescribing

In public hospital, rarely see culture sensitivity result before
prescribing, prescribe based on clinical sign and symptom but was
relatively higher in private hospital

“...rarely see culture sensitivity report before prescribing” (Interview
15

Reasons behind not looking for culture sensitivity, Either, patient
has already consumed antibiotic before visiting them or patient
cannot afford

“...it is difficult to see in all case because patient has already taken
antibiotic as antibiotics are available over-the-counter.” (Interview
29)

“.1f the patient is affordable - will do definitely other wise no- 1f the —
patient is educated | definitely do the culture.” (Interview 3) @

| Process of procurement and dispensing

No separate policy for the procurement of antibiotics in the
hospital

However, antibiotic selection is done by either DTC or
Antimicrobial Committee

Although public hospital do not have their own hospital
pharmacy as like private hospital but antibiotics are
dispensed base on prescription inside the hospital
pharmacy

Process of monitoring and evaluation

Monitoring of use/resistance/promotion

No system of monitoring either use or resistance in any
hospitals

However, two private hospitals have policy to monitor the
promotion where MR can not meet the clinicians

individually.

“...MR are not allowed to meet the doctors individually but they can
present in the group of doctors in every Tuesday.” (Interview 40)

| Process of education and training

= No separate regular education and training
program related to antibiotic

However, student training as a part of course,
sometime presentation in clinical meeting, some
guest lecture are the type of education run by
the hosptials
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Outcome

Antibiotic utilization pattern

Rational use of antibiotics

Rational use of antibiotics

Most of the clinician believe that antibiotic use and
resistance both is problem in the hospital.

Most of them agreed that antibiotic is over used in the
hospital and reason for the increase in the resistance

“...overuse, All get azithromycin. It is easy also because the therapy is of

3 day and patient already take the one so it is also easier for us to treat.”

Majority advocate the immediate intervention. Further,
suggested that educational only will not be effective,
enforcement of policy will be required.

3. Antibiotic policy recommendation

Expert-panel discussion

Experts from hospital and Department of Drug
Administration

Experts (10-20)

o Stake-holder from different hospital

o Infectious disease specialists

o Microbiologists

a Pharmacists -
o Expert from Ministry of health and DDA R

Policy recommendation
Cont...

Policy to Tertiary Care Hospital Management
o Feasible policy
o Strategy to implement

o Policy and recommendation to Government
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Policy Recommended by the different expert groups

/ GROUP ‘A’ \

* Treatment guidelince / Treatment protocol

» Existence of Drug and Therapeutic Committee andgDru
Information Unit
* Hospital Formulary

* Availability of Quality Assured Medicine

. /

GROUP ‘B’ GROUP ‘C

* Hospital Antibiotic Policy * Drug and Therapeutics

Committee

* Auditing of Priscripction

* Antibiotic Treatment Guideline

* Good Laboratory Practice c/s +
Antibiogram * Education and Training at

Hospital

* Drug and Therapeutics

Committee

» Education about National
Antibiotic Policy

* Local Sensitivity Pattern

* Monitoring and evaluation
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Strategies recommended by different expert groups

GROUP ‘A’
» Hospital's Own Pharmacy

o'

» Antibiotic Committee/ Antimicrobial Selection Comiteie
» Implementation and monitoring of policy and guideg

» Survilinence / Data processing dissemination aridigation

STRATEGY FOR POLICY
IMPLEMENTATION

GROUP ‘B’ GROUP ‘C’

» Hospital Antibiotic Policy +
Enforcement

» Auditing of Priscripction +
Regular Feedback

= National Antibiotic Policy to
be included in Medical,
Pharmacy and Nursing
Education

» Restrict Antibiotic as OTC

Medication

* Mandatory nuspitar Friarmacy

* Hospital Formulary

* Antimicrobial Committee / Team

* Review Nation / Local AMR
Surveillance

* Antibiotic Utilization Study +
Continuous Update

* Regular CME / Orientation /
Dissemination

» Supervision and Monitoring

* Training at Nation / Local Level
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