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ABSTRACT

Adverse drug reaction (ADR) monitoring activityinsinfancy in India. This study was conducted ttedmine the
level of awareness of Health Care Professionals FH&bout ADR reporting and extent of their involesmin
pharmacovigilance activities. A questionnaire camitag 19 questions was distributed to the teacHiagulties,
physicians, nurses and students of the study geffine response rate of faculties, physicians, esiend students
for the questionnaire in phase-1 were found to 6&8, 40, 66.67 and 73.33 percent respectively tBeiresponse
rates were remarkably increased in the phase-llwbempared with phase-I study viz 100 percent ffacalties
and students, 93.33 percent from physicians an@78&om nurses. Almost all the participants saiatthADR
monitoring was done in their institution. Majoritf the participants said that ADR should be repdrifeit causes
both inconvenience and death to the patients. hrstudy, Physician (93%) know the objectives of ARRnitoring
very well in phase-Il, when compared with phasstuty (75%) which is followed by faculties (83)rsas (77%)
and students (73%). Spontaneous reporting of AD&®teéd by all faculties, 93 percent physician, &cpnt
students and 77 percent nurses in phase Il stuliypaiticipants in the phase-Il survey know any anethod to
monitor ADRs but in phase-l, 10 percent nurses @ngkrcent students do not know about any one method
monitoring ADRs. Lack of knowledge about ADR rdpgricenter is the mainstay in under-reporting omno
reporting of observed ADRs noted by only 6.67 peroé faculties, 19.23 percent nurses and 10 pedrsardents.
The reasons for underreporting was very much redurc@hase-I11 than in phase-I.
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INTRODUCTION

India became a collaborating member of the WHO-AD®&nitoring programme 30 years after its establigitme
The pattern of drug use and ADRs in India is qditéerent due to the socio-economic, ethnic, nianial and other
factors. The Controller General of India (DCGIl)ddndian Council of Medical Research (ICMR) haveabished
ADR monitoring centers in many hospitals in majities of India. Despite these efforts and the pmeseof a large
number of tertiary care facilities, pharmacovigdarnis still in its infancy. Gross Under reportinfgADRs is a cause

of concern, the reasons for which may be due tk tddrained staff and lack of awareness regardiatgction,
communication and spontaneous monitoring of ADRs. rAany physicians are not aware of importance of
monitoring and reporting of ADRs, they may be undsgrorted [1].

Spontaneous reporting of ADRs would enhance madngoand evaluation activities related to drug saféto
improve the pharmacovigilance activities in Indile Ministry of Health and Family Welfare had iatttd the
National Pharmacovigilance Programe (NPP) on 1 a@gnR005 which was further reviewed in July 2010isT
program is overseen by Central Drugs Control Orggtion (CDSCO), New Delhi. ADR reports will be aalted at
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the Monitoring centers which will then be dispatth® the coordinating center as per the standaetadipg
procedures. The coordinating center will conducusadity assessment and upload the reports into the
pharmacovigilance software. Lastly, the integra&d®&R data will be transmitted through vigiflow sofive interface

into the Uppsala Monitoring Center's ADR databadere signal processing can be carried out [2].RBcethe
Medical Council of India has recommended teachihgD@R monitoring to the undergraduate (UG) studdis

We therefore studied the knowledge, attitude arattpmes (KAP) of Final year UG students and He&tre
Professionals (HCP) (Physicians, nurses, pharmdeistity) towards the recording and reporting dRs. The
primary objectives of this study were to assess kmewledge, attitude and skills of HCP regarding
Pharmacivigilance and spontaneous reporting of ARidentify the reason for under-reporting andstmgest
methods for improvement in the current spontan@ddR reporting system.

Objectives of the current prospective observatiepaintaneous reporting study were to study thepattnd extent
of occurrence of ADRs in the hospital, to analyze ADRs reporting behaviors in health care protesss, to
analyze the knowledge about ADRs in health cardepsionals, to analyze and compare the ADRs regpdiye
health care professionals and to analyze the lsuirigolved in non-reporting of suspected ADRs.

MATERIALSAND METHODS

Study Site: The study was carried out at 800 bed private catpomulti-specialty tertiary care hospital, whicsh
all facilities under one roof. All department oftlhospital were included in this study, which Haes potential of
adverse drug reactions.

Study Design: Prospective, observational, spontaneous reportundy swith both active and passive methods: a)
Active method:Pharmacist actively looking for suspected ADRs,Pa)sive methodStimulating prescriber to
report suspected ADRs

Study period: The study was carried for a period of one yeaween July 2011 and June 2012. Ethical committee
clearance was obtained from the KMCH Ethics Conseitb carry out the study in the hospital pati¢Resf. No:
EC/AP/103/09-2009).

Inclusion / Exclusion Criteria: Prescribers, nurses, pharmacist, patients and tb&inteers of the hospital were
included in the study. ADRs report of patients wdevelop an ADR due to accidental or intentionalspning,
ADR due to fresh blood or blood products, ADR doeover dose, patients with drugs abuse and inttgitare
excluded from the study.

ADRs Notification and documentation form: Separate ADRs notification and documentation foras wesigned
which consists of all relevant data including patfie demographic details, all drugs the patierteived prior to
onset of reaction, their route of administratioespective dosage, frequency, date of onset ofiomaend the
patient's allergy status to drugs and foods, AD®Ranagement, details of reporter, etc. This forns wwade
available in all nursing stations of the hospitaldathe out-patient areas for easy access to althicese
professionals. It has two fold advantages; primatd serve as an official medium of reporting baokthe
healthcare professional with necessary informagiertaining to the suspected ADRs reported. Secorlidhs a
method is to encourage their continuous reportirguepected ADRSs.

Assessment of Causality:

The extent of relationship between suspected ADiRtha drug therapy was assessed using the WHO IBilibpa
assessment scale [3]. It was further classifiedo in€ertain, Probable/likely, Possible, Unlikely,
Conditional/unclassified and Un-assessable/undiabi. The causality relationship between a drod suspected
reaction was established by using the Naranjo’'sal#y assessment scale [4], further the causalioal were
classified into Definite, probable, possible, amdikely. It consists of 10 questions, Yes, No amat khown are the
three options, based on this Definite > or equd,t®robable 5-8, Possible 1-4 and Unlikely < anado O were
determined.

Assessment of Severity and Preventability:
Severity of the reaction was assessed by using/tidified Hartwig and Siegel Severity assessmenlesi&d and
the severity is broadly categorized in to “mild'm6éderate” and “severe” for each ADR. All the repdrtADRs
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were assessed for their preventability using thdifieal criteria of Schumock and Thornton’s by Lawak [6] and
were categorized into “Definitely preventable”,dpably preventable” and “not preventable”

Preparation, implementation of questionnaire and assessment of knowledge about ADRs and Reason(s) for
not reporting by HCP

A questionnaire was prepared and developed whicttagts 19 different questions; the first 8 questiomere
focused to assess the knowledge about ADRs amomdftHEare Professionals (HCP) [7], and the resiDbf
guestions were focused to assess the reason foepating ADRs. The prepared and developed quastioe was
distributed to the prescribers of the study hos$pitaching faculty of the institution and finalareundergraduate
students of the study settings. The questionna&® distributed twice, that is before implementihg study in the
hospital and after implementing the study with @erival of one year duration. In the mean time, ADitification
form, ADRs alert card, were prepared and implentenRespondents were requested to fill the answethi®
simple questions in front of the clinical pharmac&ufficient time was given to complete the questaire. Finally
the filled questionnaire was collected for analgziknowledge about ADRs and the reason for not tempr
suspected ADRs.

Data analysis, inter pretation and statistical analysis:

The collected data were analyzed for its appropmests and suitability. The interpretation was méwethe
collected data. Finally statistical analysis wasfgrened with SPSS software, version17.0. P-valu@95 were
considered to be statistically significant. Frora thata analysis, results were obtained and conciwgas drawn.

RESULTS

In the current study, the severity of suspected ADWRre assessed by using the modified Hartwig dagde
Severity assessment scale, it revealed that majofithe suspected ADRs were found to be modena&83;
61.37%). Mild ADRs were found to be 308 (32.42%Mjah is followed by severe ADRs. 4 (0.42%) lethfiéets
were observed in the study patients. Causalitysassent was used to describe the causal relatiomstipeen
offending drugs and the reaction and it was donedigg the Naranjo’s causality assessment scaleslaman that
20 (2.11%) ADRs were definitely related to drug59779.89%) ADRs were probably related to drugss 16
(17.37%) ADRs were possibility related to drugs &n@.63%) ADRs were unlikely related to drugs.

Probability of the suspected ADRs were assessassing the WHO probability assessment scale andategiehat
22 ADRs were certain, 758 ADRs were probable oelyik 160 ADRs were possible, 5 ADRs were unlikedy,
ADRs were un-assessable or unclassifiable and abtiee ADRs was conditional or unclassified. Praabiity of
the suspected ADRs were assessed by using the Skland Thornton criterion modified by Lau, et aildeshowed
that 384 (40.42%) ADRs were definitely preventali®eobably preventable ADRs were 294 (30.95%) an2l 27
(28.63) ADRs were identified as not-preventablenitgement of ADRs in the study population shown ith&9.89
(n=854) percent of patients, the offending drug wéthdrawn, dose was altered in 10.11 (n=96) pdroérihe
patients.

In this prospective observational spontaneous tempistudy, pharmacist played a major role in répgrthe
suspected ADRs. Pharmacist reported the most nuafb&DRs in this study it was around 40.18 (n=498jcent
of ADRs, next to pharmacist the nurses reporteddgoercent of ADRs (n=310; 25.26) that is one fowttthe
ADRs were reported by nurses and prescriber repcdk804 (n=160) percent of ADRs. Patients repoite3p
(n=96) percent of ADRs but more than this theinwdéers reported 11.65 (n=143) percent of ADRsefOpleoples
reported only 2.04 (n=25) percent of ADRs in thigly.

Regarding the mode of reporting of suspected ADRs1227), 1131 ADRs were reported through ADRs
notification or reporting form, 46 ADRs were repadtthrough referral mode and 20 ADRs were repdtiesugh
telephone. 30 ADRs were reported through directamirwith the pharmacist. A total of 1227 ADRs wegported,
from this 950 ADRs were accepted and the rest pbnts were not accepted due of lack of informatiorthe
reactions were not coming under the category of ADR this accepted ADRs (n=950), 887 ADRs werereul
through ADRs natification or reporting form, 22 fnareferral mode and 12 ADRs reported through tedephFrom
the 30 ADRs reported by direct contact, 29 ADRsensmcepted.
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A questionnaire was developed to assess the kngeladout ADRs among the Health Care ProfessiohHI$§),
teaching faculties, nurses and students of theystattings. The developed questionnaire was dig&ib by direct
approach with the HCPs, teaching faculties, numsed students, they were requested to fill and methe
guestionnaire. Enough time was given to fill thesvaer in the questionnaire and finally the filled @mpleted
guestionnaire were collected. The questionnaire aistributed two times, one at the time of begigndf Phase-I
study and the second at the end of Phase-Il stitlg. response rate was found out by dividing the bam
approached by number responded with filled questioe.

In the phase-l, 30 faculties of the pharmacy cellegas approached and 20 were responded well wétHiltad
guestionnaire, 20 physicians were approached ardgnded well. Thirty nurses and 30 students appeoached
to fill the questionnaire, 20 nurses and 22 stuslamre responded with the filled questionnaire. fdsponse rate of
faculties, physicians, nurses and students wenedfda be 66.67, 40, 66.67 and 73.33 percent respbctin the
phase-ll, 30 faculties of the pharmacy college wapproached and all are responded well with thiedfil
questionnaire, 30 physicians were approached ande28 responded well. Equal number (n=30) of nueses
students were approached to fill the questionnairthe phase-Il, 26 nurses and 30 students wepomneed and
returned the filled questionnaire with the resporate of 86.67 and 100 percent respectively. Hspanse rates
were remarkably increased in the phase-ll when esetbwith phase-| study.

The demographic study of respondents revealedithttie Phase-1 study, 33 were male and 37 were l&enba
respondents were Undergraduate (UG) teachers ameedb Postgraduate (PG) teachers; 22 respondenesWg
students and PG students were not included in ghidy. 42 respondents were found to have undergtadu
qualifications and 28 were Postgraduates.

A good response was observed in the Phase-Il stuayhich 72 respondents were male and 42 wereléroaly 4
were UG teacher and 26 were PG teachers. Undemmdtudents were found to be 30 and PG studemts e
included. Respondents with educational qualificatievealed that, 55 were undergraduates and 59 were
postgraduates. A questionnaire was prepared tesa#se knowledge about ADRs among Health Care Ssiafeals
(HCP), which contains 19 different questions; thietf8 questions were focused to assess the kngeledout
ADRs and the rest of 11 questions were focuseddess the reason for not reporting ADRSs.

In the phase-I study, 8 (40%) faculties, 3 (37.5ysicians, 1 (5%) nurse and 6 (27.27%) studentsewcorrect
definition for ADRs. 6 (30%) faculties, 1 (12.59%)ysician and 9 (40.90%) students classified the ARRd none
of the nurses classified correctly. Regarding thgedaives of ADRs monitoring, 12 (60%) faculties,(B5%)

physicians, 16 (80%) nurses and 12 (54.5%) studeitd that ADRs were monitored to identify quickiyportant
or serious ones and give early warning to conceaugldorities; 5 (25%) faculties, 2 (25%) physiciah$5%) nurse
and 5 (22.72%) students reported that ADRs momigpofor attempt to establish a cause—effect waiatip

between drug and reaction; 3 (15%) faculties afti3363%) students reported that ADRs monitoringengone to
find out the incidence of particular reaction. Tér@.5%) nurses and 2 (9.09%) students repliedthieat do not
know about the objectives of ADRs monitoring.

Regarding the monitoring methods of ADRs, 14 (7G&@ulties, 7 (87.5%) physicians, 11 (55%) nursed &n
(31.81%) students noted the spontaneous reporngstgra is used for ADRs monitoring; 4 (20%) fac\dfié (30%)
nurses and 11 (50%) students mentioned that imMensionitoring for a particular drug; 1 (5%) facubiynd 2
(9.09%) students mentioned cohort or case conttmlys Randomized trials was reported by 1 (5%) lgcul
(12.5%) physicians and 1 (5%) nurse. 2 (10%) nueses 2 (9.09%) students do not know about the ADRs
monitoring methods. Twenty (100%) faculties, 8 (@)Pphysicians, 15 (75%) nurses and 22 (100%) stadaerow

the present status of ADR monitoring in the hosptBmly 5 (25%) nurses don’t know about the presgatus of
ADR monitoring in the hospital. Twenty (100%) faitess, 8 (100%) physicians, 15 (75%) nurses and93146%)
students answered ‘Yes’ for the question ADR mamigpshould be done routinely for better patiemec® (25%)
nurses and 1 (4.55%) answered ‘No’ for the samstiqpre

One (5%) faculty, 1 (12.5%) physician, 1 (5%) nuasd 2 (9.09%) students answered ADR should bertexpdf it
causes inconvenience to the patient; 3 (15%) nueggied it should be reported when it cause deathe patient;
19 (95%) faculties, 7 (87.5%) physicians, 16 (808ajses and 20 (90.90%) students replied ADRs shbald
reported if it causes both inconvenience and deéthe patient. Three (15%) faculties, 3 (37.5%ygdtians, 9
(45%) nurses and 4 (18.18%) students mentioned AbB&uld be reported to head of the unit or departmen
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whereas 10 (50%) faculties, 3 (37.5%) physician&396) nurses and 6 (27.27%) students mentionskloitild be
reported to department of pharmacy practice of paaology. National ADR monitoring center was repdrby 3
(15%) faculties, 2 (10%) nurses and 4 (18.18%)esttslbut not even a single physician mentionedetlcesters.
Four (20%) faculties, 2 (25%) physicians, 2 (10%irses and 7 (31.81%) students mentioned WHO ADR
monitoring cell (regional office) to report an ADBut 2 (10%) nurses and 1 (4.55%) student repliey thon’t
know where to report an ADR.

In the reason for not reporting of suspected oeplexi ADRs, Five (25%) faculties, 2 (25%) physiciah (75%)
nurses and 2 (9.09%) students told not aware ofnmheovigilance programme. 15 (75%) faculties, 6%y5
physicians, 5 (25%) nurses and 20 (90.90%) studeats aware about the pharmacovigilance prograniires
(45%) faculties, 6 (75%) physicians, 11 (55%) nsir@ed 14 (63.63%) students replied they will reploetobserved
ADR. 11 (55%) faculties, 2 (25%) physician, 9 (45Ptirses and 8 (36.36%) students do not report liserved
ADRs. Twelve (60%) faculties, 3 (37.5%) physicidn, (85%) nurses and 12 (54.54%) students don’t ktiewv
National Monitoring Center (NMC) or Regional Moniteg Center (RMC) to report ADRs. Eight (40%) fated, 5
(63.5%) physicians, 3 (15%) nurses and 10 (45.4584)ents have knowledge about the National or Regjio
Monitoring Center as reporting centers. Eight (40f8gulties, 5 (63.5%) physicians, 2 (10%) nursed ada
(63.63%) students were aware of ADR reporting aeinteCoimbatore and the rest of participants werseaware
about the reporting center.

Six (30%) faculties, 2 (25%) physicians, 2 (10%jses and 6 (27.27%) students told we have phondauend
address of National Pharmacovigilance ProgrammePjNeporting in their organization. Fourteen (7(&gulties,

2 (25%) physicians, 11 (55%) nurses and 17 (77.2tugents mentioned we have set procedure of APBriiag

in their organization. Each of 6 faculties and ptigs, 9 nurses and 16 students mentioned do ne¢ set
procedure of ADR reporting. Twelve (60%) facultiés,(75%) physicians, 18 (90%) nurses and 16 (72)72%
students were not reporting the suspected ADR alleck of knowledge about center. Seventeen (85%)lfies, 4
(50%) physicians, 16 (80%) nurses and 17 (77.274ugests were uncertain about the drug causing ADR
(10%) faculties, 1 (5%) nurse and 4 (18.18%) stteldeel all ADRs are well known to them. Six (30%aulties, 4
(50%) physicians, 7 (35%) nurses and 7 (31.812&a)estts replied they have ADR reporting form. (Takle

We had a tremendous response from the particifantbe questionnaire in the Phase-Il. In this ghtks27 (90%)
faculties, 21 (75%) physicians, 14 (53.85%) nunse 25 (83.33%) students wrote correct definition ADRs. 22
(73.33%) faculties, 24 (85.71%) physicians, 15§9%) nurses and 21 (70%) students wrote the elasdification

of ADRs. Regarding the objectives of ADRs monitgrire5 (83.33%) faculties, 26 (92.86%) physician8, 2
(76.92%) nurses and 22 (73.33%) students were texptitat ADRs were monitored to identify quicklydortant or
serious ones and give early warning to concernéabaties; 3 (10%) faculties, 2 (7.14%) physicians, 5 (19.23%)
nurses and 4 (13.33%) students reported that AD&staring for attempt to establish a cause—effetdationship
between drug and reaction; 2 (6.67%) faculties3B5%) nurse and 2 (6.67%) students reported tH2RA
monitoring were done to find out the incidence aftigular reaction. 1 (3.33%) faculty and 2 (6.678)dents
replied that they do not know about the objectivEADRSs monitoring.

Regarding the monitoring methods of ADRs, all 300%b) faculties, 26 (92.86%) physicians, 20 (76.92)ses
and 24 (80%) students noted the spontaneous negagstem is used for ADRs monitoriry(7.14%) physician, 4
(15.38%) nurses and 4 (13.33%) students mentidmdritensive monitoring for a particular drug;3185%) nurse
and 1 (3.33%) student mentioned cohort or case@ostudy; Randomized trials was reported by 1533 nurse
and 1 (3.33%) student. No one made comment ondhetlknow about the ADRs monitoring methods. Altty
(100%) faculties, 28 (100%) physicians, 22 (84.62¥)ses and 25 (83.33%) students know the presstussof
ADR monitoring in the hospital. Only 4 (15.38%) ses and 5 (16.67%) students don’t know about tkesemt
status of ADR monitoring in the hospital.

All Thirty (100%) faculties, 28 (100%) physiciar& (100%) nurses and 30 (100%) students answeresl fgr the
guestion ADR monitoring should be done routinely fetter patient care. Two (6.67%) faculties, B9%6) nurses
and 3 (10%) students answered ADR should be repafté causes inconvenience to the patient; 2 {%pb
faculties, 4 (15.38%) nurses and 2 (6.67%) studesotisd it should be reported when it cause deatheopatient; 26
(86.67%) faculties, 28 (100%) physicians, 20 (782urses and 25 (83.33%) students answered AD&ddsbe
reported if it causes both inconvenience and deathe patient. Ten (33.33%) faculties, 2 (7.15%yscians, 5
(19.23%) nurses and 10 (33.33%) students answeB ghould be reported to head of the unit or depamt,
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whereas 20 (66.67%) faculties, 10 (35.71%) physgidl0 (38.46%) nurses and 30 (100%) studentserkejiti
should be reported to department of pharmacy peaaif pharmacology. National ADR monitoring cemeas
reported by 25 (83.33%) faculties, 25 (89.29%) phigas, 15 (57.69%) nurses and 25 (83.33%) studétitshirty
(100%) faculties, 28 (100%) physicians, 15 (57.69%)ses and 28 (93.33%) students mentioned WHO ADR
monitoring cell (regional office) to report an ADRIt 2 (6.67%) students replied they don’t know vehtr report

an ADR.

In the reason for not reporting of suspected oeplei ADRs in Phase-Il study, only 2 (7.69%) nuied 3 (10%)
students do not have awareness of pharmacovigilanogramme. But all thirty (100%) faculties, 28 Q%0)
physicians, 24 (92.31%) nurses and 27 (90%) stadeete aware about the pharmacovigilance programtheur
respondents agreed they will report the observe® Ahirty (100%) faculties, 28 (100%) physiciang, (84.62%)
nurses and 25 (83.33%) students have knowledget @éheuNational Monitoring Center (NMC) or Regional
Monitoring Center (RMC) as reporting centers bi§18.38%) nurses and 5 (16.67%) students mentidreyddon’t
know about reporting centers.

Thirty (100%) faculties, 28 (100%) physicians, &8.46%) nurses and 28 (93.33%) students were awad®R
reporting center in Coimbatore but 3 (11.548%) esirand 2 (6.67%) students were not aware of ADRrtiey
center in Coimbatore to report the observed ADRm 133.33%) faculties, 5 (17.86%) physicians, 6.48%0)
nurses and 8 (26.67%) students told they don’t hEhvene number and address of National Pharmacamnicg!
Programme (NPP) reporting in their organizationemnty (66.67%) faculties, 23 (82.14%) physicians{28.92%)
nurses and 22 (73.33%) students told we have phmmeber and address of National Pharmacovigilance
Programme (NPP) reporting in their organization.

Two (6.67%) faculties, 6 (21.43%) physicians, 3.58%6) nurses and 11 (36.67%) students mentionedomé
have set procedure of ADR reporting in their orgation. Twenty eight (93.33%) faculties, 22 (78.57%
physicians, 23 (88.46%) nurses and 19 (63.33%)estsdmentioned we have set procedure of ADR rempiti
their organization. Two (6.67%) faculties, 5 (19@3nurses and 3 (10%) students were not reportiagtspected
ADR due to lack of knowledge about center. Tweld8%) faculties, 15 (57.69%) nurses and 15 (50%)estts
were uncertain about the drug causing ADR. Eight{é@fo) faculties, 22 (78.57%) physicians, 14 (53635 urses
and 14 (46.67%) students’ feel all ADRs are welhkn to them. All thirty (100%) faculties, 28 (1090%hysicians,
26 (100%) nurses and 30 (100%) students repliey tfawe ADR reporting form and none of the partioiga
mentioned do not have ADR reporting form to reploet suspected of observed ADRs (Table: 2).

DISCUSSION

In this study, the severity assessment of suspedidls by modified Hartwig and Siegel scale showajarity of
the suspected ADRs were moderate (n=583; 61.3@H)wed by mild (n=308; 32.42%) and severe (n=539%0).
These observations were consistent with other etyudihe severity of ADRs was either moderate (@nitic
abnormal LFT) or severe (neutropenia) [8]. Mostief ADRs (96.5%) were moderately severe while &sagere
severe in nature and were preventable. At leastiofige patients was admitted to the hospital tlu¢he severe
ADRs and a small portion (0.07%) of patients diadEmergency department [9]. We observed some distin
findings from some other studies in that a highercpntage of patients with severe ADRs were maddojd
compared with patients with mild ADRs (38% maléjhe degree of severity was minor in 72.9% of tgorts,
moderate in 22.4%, severe in 4.4%, and fatal ifQ(8 cases) [10].

In our study, 4 (0.42%) lethal effects were obserivethe study patients, among this 3 (0.32%) ffemale and 1
(0.11%) from male patients, which is contrast tostudy showed 28 (2.3%) patients died as a diesailr of the
index ADRs and gastrointestinal bleeding was resibm for 15 (54%) deaths, while aspirin in isaatior in
combination with other drugs was implicated in 6I%) deaths [11].

Causality assessment was used to describe thel cael&mnship between offending drugs and the ieacand it
was done by using the Naranjo’'s causality assedsstate and shown that 20 (2.11%) ADRs were delinit
related to drugs, 759 (79.89%) ADRs were probatligted to drugs, 165 (17.37%) ADRs were possihiitgted to
drugs and 6 (0.63%) ADRs were unlikely relateddtags. Similar findings were noted from other sésdalso,
most of the reported ADRs belonged to the categbmprobable (70%) followed by possible in 30% oé ttases
[12]. All ADRs were found to be probably related ttee antibiotic administration [13]. Causality sssment
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revealed that no reactions were certain or defiBiterere probable and 52 were possible reactiofis Probability

of the suspected ADRs were assessed by using th® Wbbability assessment scale and revealed th&DRs

were certain, 758 ADRs were probable or likely, 240Rs were possible, 5 ADRs were unlikely, 5 ADRsrg/un-
assessable or unclassifiable and none of the AD&scanditional or unclassified. This is contrasatstudy in that
causality assessment showed 46% possible, 23% lgeolamd 29% were un-assessable because the drug was
unknown [15].

Preventability of the suspected ADRs were asselgaasing the Schumock and Thornton criterion medifoy
Lau, et al. and showed that 384 (40.42%) ADRs wiefaitely preventable, among this 256 (26.95%) ADRere
present in female and 128 (13.47) in male patigorisbably preventable ADRs were 294 (30.95%) incwhi98
(20.84%) ADRs were identified in female and 96 {1056) ADRs in male patients; 272 (28.63) ADRs were
identified as not-preventable and it was obsermetiBi3 (19.26) female and 89 (9.37) male patieftsese findings
were similar to a study, of the 316 reported ADIRajorities (56%) of the reaction were predictabid 83 % of the
reactions were preventable [1Zhe findings were different from other studieshatta majority of ADRs were not
preventable (n=57; 79%) [15]. None of the ADRs waeéinitely probable, 84 ADRs were probable preabte and

12 ADRs were not preventable [16].

In our study, management of ADRs in the study patah shown that in 89.89 (n=854) percent of pasighe
offending drug was and dose was altered in 10.£9@p percent of the patients. In one study, the@etied drug
was withdrawn in 90% of the cases, whilst no chawge made with the suspected drug in 9% of thescasal
dose was altered in 1% of cases [12]. Fifty sixpet of ADRs were managed by withdrawing the dnog) altering
of the dose, 43.75% of ADRs were treated with otlrags in another study [16].

In this prospective observational spontaneous tempistudy, pharmacist played a major role in répgrthe

suspected ADRs. Pharmacist reported the most nuaib&DRs in this study it was around 40.18 (n=498jcent
of ADRs, next to pharmacist the nurses reporteddgoercent of ADRs (n=310; 25.26) that is one fowttthe

ADRs were reported by nurses and prescriber regpdd804 (n=160) percent of ADRs. Patients repoite3P

(n=96) percent of ADRs but more than this theinwdéers reported 11.65 (n=143) percent of ADRsefOpleoples
reported only 2.04 (n=25) percent of ADRs in thigdy. Similar findings were observed in that clalipharmacist
reported 257 (45.6%) of the ADRSs, nurses reportat (36.2%), and physicians reported 85 (15.1%hefADRs.
The remaining 18 (3.2%) were reported by the pat@nfamily members [17]. Out of 65 ADRs reportetf,

(64.6%) were identified and reported by physiciad aurses, while the remaining 23 (35.4%) weretifled and

reported by clinical pharmacist [18].

Regarding the mode of reporting of suspected ADRs1227), 1131 ADRs were reported through ADRs
notification or reporting form, 46 ADRs were repadtthrough referral mode and 20 ADRs were repdtieslgh
telephone. 30 ADRs were reported through directamirwith the pharmacist. A total of 1227 ADRs wegported,
from this 950 ADRs were accepted and the rest pbnts were not accepted due to lack of informatorthe
reactions were not coming under the category of ADR this accepted ADRs (n=950), 887 ADRs wererul
through ADRs notification or reporting form, 22 inareferral mode and 12 ADRs reported through tedephFrom
the 30 ADRs reported by direct contact, 29 ADRsensmcepted.

In the phase-I study of the questionnaire surv@yfaBulties of the pharmacy college were approaemed20 were
responded well with the filled questionnaire, 2¢/gbians were approached and 8 responded welltyThirses
and 30 students were approached to fill the quastive, 20 nurses and 22 students were respondbdhgi filled

guestionnaire. The response rate of faculties, iplays, nurses and students were found to be 68(7%66.67 and
73.33 percent respectively. In the phase-Il, 3Qlfees of the pharmacy college were approached ahdre

responded well with the filled questionnaire, 3Q/gbians were approached and 28 were responded Egglial

number (n=30) of nurses and students were apprdachéll the questionnaire in the phase-Il, 26 sag and 30
students were responded and returned the fillectioumnaire with the response rate of 86.67 and Aé@ent
respectively. The response rates were remarkabfgased in the phase-Il when compared with phasedy.

We developed a questionnaire to assess the knogvkgolgut ADRs among health care professionals ardbtdify
the barrier in reporting of suspected ADR. We hattemendous and very good response for the questien
survey in phase-Il study when compared with phasterdy. In the phase-I study, 40 percent facultieste correct
definition of ADRs but in phase-Il the percentagaswincreased to 90, this shows the ability of tewrfaculties
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towards improving and updating their knowledge #mal interest in patient care. Next to facultiesdehis have
much knowledge about ADR (83%) followed by physici@5%) and nurses (54%) in phase-Il study. 85eydrc
physicians, 73 percent faculties able to clas$iey ADRs in phase-Il, this percentage was increfsed the 12.5

and 30 percent respectively in phase-I.

Similar findings were observed in a study, abo68 the nurses did not even know the correct d@&fimof the
term “pharmacovigilance” and most of the nursethinstudy (79.0%) were not aware of what kind offAEhould
be reported [19]. In another study, thnerall knowledge of ADRs and pharmacovigilancevigtwas found poor
in undergraduate medical students [20].

In our study, Physician (93%) know the objectiveADRs monitoring very well in phase-Il, when comed with
phase —I study (75%) which is followed by facult{88), nurses (77%) and students (73%). Anothetystiated
identifying previously unreported ADR was the masportant goal for ADR reporting in before and afthe
interventions of the study [21]. Lacking suspicioihan ADR could be a problem. There are doctors Wbigeve
that it is necessary to confirm the ADRs and theyndt report anything if they are not completelyesabout the
causality assessment of the ADR. A problem in rigpgris to establish a causality relationship betweseveral
drugs taken by patients and suspicions of advessgions [22].

Spontaneous reporting of ADRs is very essentigtiéncurrent scenario, which is denoted by all féesy 93 percent
physician, 80 percent students and 77 percent siimsghase Il study. All participants in the phaissdrvey know
any one method to monitor ADRs but in phase-l, @cent nurses and 9 percent students do not knout amy

one method of monitoring ADRs. Almost all facultiisd physicians know the present status of ADR todng in

the hospital in both the phases. Twenty five percdrthe nurses in Phase-l; 15.38 percent of nuases 16.67
percent of students in phase-Il reported ADR maimitpwas not done presently at the hospital, thithe fact due
to newly appointed nurses and fresher’s in the iphay course don’'t know much about the routine warkhe

hospital. All the faculties, physicians in phasaad all respondents in phase-Il mentioned ADR naoinigy should
be done routinely for better patient care and @ssential for improving the health outcome ofgih&ent.

All of our physicians stated ADR should be reportedt causes both inconvenience and death of takept,
because they know well about the necessary of AgBrting when compared to faculties, students andes.
Almost all of our respondents know very well, whéoereport an ADR but only 7 percent of the studesid not
know the reporting center. Lack of reporting is thain underlying cause to have reduced qualityifefdf the
patient after experiencing and seeing a mild or enatd form of ADRs. Under-reporting of ADR may lsseciated
with poor knowledge, attitudes and practices tapiagovigilance [23].

In the current study, awareness about pharmacawicgl was created through regular monitoring ofepigi and
their profiles with other HCPs, providing pamph)dtand outs and thank you note to the reportgohbase-Il study,
most of our participants were aware of pharmacéange programme when compared to phase-l study Onl
(7.69%) nurses and 3 (10%) students do not awaphafmacovigilance programme in phase-Il study. Stent
with our study, most doctors know about the phaowggilance programme, there are some who still oo kany
doctors are not acquainted with the objectivesotdntial usefulness of the pharmacovigilance @ogne. Many
doctors think that barriers to contact and accegebple working in the hospital pharmacovigilasgstem are an
important problem in spontaneous reporting. A latkeporting cards or forms for reporting is anothmblem that
doctors described [22].

All our participants in the phase-Il were acceed reported the observed ADRSs to the reportingecenMajority
of the participants know the national monitoringiteg or regional monitoring centers to report thepected or
observed ADRs, but 4 (15.38%) nurses and 5 (16.65t4gents do not know the national monitoring ceote
regional monitoring centers to report the suspeoteobserved ADRs. All our faculties and physiciavere aware
of reporting centers in Coimbatore to report theaesieed ADRS, only 11 percent nurses and 7 per¢edéests do
not know the correct reporting centers.
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Table 1 Assessment of knowledge about adver se drug reactions among Health Car e Professionals, Faculties and Studentsin Phase-|

Questions Answers Faculties Physicians Nurses Students
n=20(%) n=8(%) n=20(%) n=22(%)
Correct 8(40) 3(37.5) 1(5) 6(27.27)
Definition Incorrec 6(30 1(12.5 9(45) 13(59.09
Partially correc 6(30 3(37.5 3(15) 3(13.63
Not attempted 0(0) 1(12.5) 7(35) 0(0)
Correct 6(30) 1(12.5) 0(0) 9(40.90)
I Incorrect 8(40) 3(37.5) 3(15) 3(13.63)
Classification of ADRs 521 correct 4(20) 0(0) 2(10) 9(40.90)
Not attempte 2(10; 4(50 15(75 1(4.54
Id_entify quickly important or serious ones and 12(60) 6(75) 16(80) 12(54.5)
give early warning to concerned authorities
Objectives of ADR| Attempt to establish a cause —effect relationghip
Monitoring between drug and react 5(25) 2(25) 1) 5(22.72)
Find out the incidence of particular reaction 3(15) 0(0) 0(0) 3(13.63)
Do not know 0(0) 0(0) 3(15) 2(9.09)
Spontaneous reporting 14(70) 7(87.5) 11(55 7(31.81
Intensive monitoring for a particular drug. 4(20) (0p 6(30) 11(50)
Monitoring methods Cohort or case control study 1(5) 0(0) 0(0) 2(9.09)
Randomized trai 1(5) 1(12.5 1(5) 0(0)
Do not know 0(0) 0(0) 2(10) 2(9.09)
Present status of ADR Done 20(100) 8 (100) 15(75) 22(100)
hm(;’s”ggl'”g N YOUr Not done 0(0) 0(0) 5(25) 0(0)
ADR monitoring should| Yes 20(100) 8(100) 15(75) 21(95.45)
R I 00 | oo | sy | s
.4 Inconvenience to the pati¢ 1(5) 1(12.5 1(5) 2(9.09
ADR should be report if Death of the patient 0(0) 0(0) 3(15) 0(0)
Both of the above 19(95) 7(87.5) 16(80) 20(90.9¢
Head of the unit/dept 3(15) 3(37.5) 9(45) 4(18.18
Department of Pharmacy Practice/ Pharmacology @Oo(5 3(37.5) 5(25) 6(27.27)
National ADR monitoring center 3(15) 0(0) 2(10) 4(18)
ADR should be report t WHO ADR monitoring cell (regional offic: 4(20; 2(25 2(10) 7(31.81
Do not know 0(0) 0(0) 2(10) 1(4.55)
REASON FOR NOT REPORTING ADRS
Aware of pharmaco{ Yes 15(75) 6(75) 5(25) 20(90.90)
vigilance No 5(25) 2(25) 15(75) 2(9.09)
Yes 9(45) 6(75) 11(55) 14(63.63)
Report observed ADR | No 11(55 2(25 9(45) 8(36.36
Knew NMC/ RMC as| Yes 8(40) 5(63.5) 3(15) 10(45.45)
reporting centers No 12(60) 3(37.5) 17(85) 12(54.54)
Aware of ADR | Yes 8(40) 5(63.5) 2(10) 14(63.63)
reporting o M M o 12(60) 3(37.5) 18(90) 8(36.36)
Have phone number andYes 6(30) 2(25) 2(10) 6(27.27)
address of NPH
reporting in their| No 14(70) 6(75) 18(90) 16(72.72)
organization
Have set procedure df Yes 14(70) 2(25) 11(55) 17(77.27)
ﬁg';mrzeaﬁi‘g;'”g in-their) 6(30) 6(75) 9(45) 5(22.72)
Non reporting due td Yes 12(60) 6(75) 18(90) 16(72.72)
iack ofknowledge about \y, 8(40) 2(25) 2(10) 6(27.27)
Uncertain  of drug| Yes 17(85) 4(50) 16(80) 17(77.27)
causing ADR No 3(15) 4(50) 4(20) 5(22.72)
Feel all ADRs are wel| Yes 2(10) 0(0) 1(5) 4(18.18)
known No 18(90) 8(100) 19(95) 18(81.81)
Have ADR reporting| Yes 6(30 4(50; 7(35) 7(31.81
form No 14(70) 4(50) 13(65) 15(68.18)
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Table 2 Assessment of knowledge about adver se drug reactions among Health Care Professionals, Faculties and Studentsin Phase-11

Questions AnSwers Faculties Physicians Nurses Students
n=30(%) n=28(%) n=26(%) n=30(%)
Correct 27 (90) 21(75) 14(53.85) 25(83.33)*
Definition Incorrec 0(0) 0(0) 5(19.23 2(6.67
Partially correc 3(10) 4(14.29 7(26.92 3(10
Not attempted 0(0) 3(10.71) 0(0) 0(0)
Correct 22(73.33) 24(85.71) 15(57.69) 21(70)*
I Incorrect 2(6.67) 0(0) 4(15.38) 3(10)
Classification of ADRs =52z comrect 4(13.33) 3(10.71) 7(26.92 6(20)
Not attempte 2(6.67 1(3.57 0(0) 0(0)
Id_entify quickly _important or serious ones al d 25(83.33) 26(92.86) 20(76.92) 22(73.33)1
give early warning to concerned authorities
Objectives of ADR Attempt to establish a cause —effect
Mo]nitoring relationship between drug and reac 3(10) 2(7.14) 5(19.23) 4(13.33)
Find out the incidence of particular reaction 275.6 0(0) 1(3.85) 2(6.67)
Do not know 1(3.33) 0(0) 0(0) 2(6.67)
Spontaneous reporting 30(100) 26(92.86 20(76.92) 4(8®*
Intensive monitoring for a particular drug. 0(0) 72(4) 4(15.38) 4(13.33)
Monitoring methods Cohort or case control study 0(0) 0(0) 1(3.85 333.
Randomized trai 0(0) 0(0) 1(3.85 1(3.33
Do not know 0(0) 0(0) 0(0) 0(0)
Present status of ADR Done 30(100) 28(100) 22(84.62) 25(83.33)*
monitoring in your hospital| Not done 0(0) 0(0) 4(15.38) 5(16.67)
ADR monitoring should be| Yes 30(100) 28(100) 26(100) 30(100)*
ggtr;gnrfggpeely for better No 0(0) 0(0) 0(0) 0(0)
... | Inconvenience to the patient 2(6.67) 0(0) 2(7.69 (103
ADR should be reportiTit | "Death of the patient 2(6.67) 000) 4(15.38 2(6.67)
Both of the above 26(86.67) 28(100) 20(76.92) 2538
Head of the unit/dept 10(33.33) 2(7.14) 5(19.23 (33®B3)
Department of Pharmacy Practice/
Pharmacology 20(66.67) 10(35.71) 10(38.46) 30(100)*
ADR should be report to National ADR monitoring center 25(83.33) 25(89.29) 15(57.69) 25(83.33)
WHO ADR monitoring cell (regional offic 30(100 28(100 15(57.69 28(93.33*
Do not knov 0(0) 0(0) 0(0) 2(6.67
REASON FOR NOT REPORTING OF ADRS
Aware of pharmaco- Yes 30(100) 28(100) 24(92.31) 27(90)*
vigilance No 0(0) 0(0) 2(7.69) 3(10)
Yes 30(100) 28(100) 26(100) 30(100)*
Report observed ADR No 0(0) 0(0) 00) 00)
Knew NMC/ RMC as Yes 30(100 28(100 22(84.62 25(83.33*
reporting centers No 0(0) 0(0) 4(15.38) 5(16.67)
Aware of ADR reporting Yes 30(100) 28(100) 23(88.46) 28(93.33)*
center in Coimbatore No 0(0) 0(0) 3(11.54) 2(6.67)
Have phone number and | Yes 20(66.67) 23(82.14) 20(76.92) 22(73.33)1
?hdgi:%srz ;’;i';';f;;e‘m”'”g MNo 10(33.33) 5(17.86) 6(23.08) 8(26.67)
Have set procedure of Yes 28(93.33) 22(78.57) 23(88.46) 19(63.33)4
ggznriiggg;”g in their No 2(6.67) 6(21.43) 3(11.54) 11(36.67)
Non reporting due to lack | Yes 2(6.67) 0(0) 5(19.23) 3(10)
of knowledge about center| No 28(93.33) 28(100) 21(80.77) 27(90)*
Uncertain of drug causing | Yes 12(40) 0(0) 15(57.69) 15(50)
ADR No 18(60) 28(100) 11(42.31) 15(50)
Feel all ADRs are well Yes 18(60) 22(78.57) 14(53.85) 14(46.67)
known No 12(40) 6(21.43) 12(46.15) 16(53.33)*
*
Have ADR reporting form LES 3%((]6(;0) 232(1);) 0) 253((3)00) 33(%)0 0)

* indicates the p<0.001

Only 19 (45.2%) of the clinicians were aware of éxéstence of a pharmacovigilance centre and omftGem had
reported ADRs to the Pharmacovigilance Centre. QBIy66.7%) felt that ADR reporting was necessad).[ This
finding was similar to our study in phase-I, bué thwareness of clinicians or physicians increaseghiase-Il.
Similar finding was observed in another study,hatt89 percent of responders were aware of existeN@ADR
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reporting and monitoring system at their hospi2l][ Many of our study participants told the orgaation having
phone number and address of the national pharngitande programme, and having set procedure faortieg
ADR in the organization; the percentage was comalilg increased from phase-I to phase-Il. But ie study, 43
(41.35%) nurses agreed that their organization doeblave set procedure of reporting ADR [26].

Lack of knowledge about ADR reporting center is thainstay in under-reporting or non-reporting oseltved

ADRs noted by only 6.67 percent of faculties, 1928cent nurses and 10 percent students. The e&sounder-

reporting was very much reduced in phase-Il; 4@@mtrfaculties, 58 percent nurses and 50 percedésts told not
sure or uncertain about drug causing ADRs, thiscatds in depth of knowledge of drugs and theictieas are

needed in these groups. A consistent results wanadfin one study and stated that the reasons tofeporting

ADRs given by nurses were uncertainty about cathsey (49.04%), ADR is well known (40.38%), unawass of

ADR reporting centers (83.65%).The physicians and nurses in this private hospigate insufficient knowledge
about pharmacovigilance and ADRs reporting [27]udadion interventions also should be targeted adestt

pharmacists, who have been found to have inadefjnateledge of ADR reporting [28].

A study showed that the most frequently mentionadiér to reporting were the ADRs assumed to beaaly
known or uncertainty about the causal relationglgfween the ADRs and a drug and the reporting proeebeing
too time consuming [29]The major barrier to ADR reporting was a lack obkiedge about ADR reporting
processes. To increase ADR reporting rates, somiipants suggested that educational interventemesneeded
from organizations and academia [30].

The spontaneous reporting system of the pharmaitavig programme has contributed significantlynhpiove the
ADR reporting rates worldwide. Nurses’ attitude #ods ADRs report and their practice need major gban
Education and training can have a strong influemeeknowledge and attitude towards reporting [24psiof
participants answered ‘No’ for the question, felll ADRs are well known? at phase-l, but in Phasehé
percentage was reduced much and most of them Yad'.‘ Increase of knowledge about ADRs among thé?$iC
increased the percentage of answering as ‘Yes'.

In phase-l, only little percentage of the studytipgrants reported they have ADR reporting formréport the
suspected or observed ADRs. But in phase-Il, afiwsfstudy participants have ADRs reporting forrd answered
‘Yes’ to reach us 100 percent. This highlights tleed for the encouraging medical practitionerefmrt suspected
ADRs and therefore there is a greater potentiatferpharmacists to increase the reporting rat&RRs through
creating awareness and educating the medical poaetis about the importance of reporting of ADRSs.
Underreporting of ADRs is a problem that shouldthken seriously and given higher priority with reydo
increasing the amount of knowledge [31].

The pharmacist is a key member of the health @amtand is often the patient's main point of cantac health
information and guidance. Continuing education kndwledge exchange are important tools for the pharists
and most respondents indicate that they keep abmfa#DR related information through various sowsce
Pharmacists are particularly well equipped to retmgand report on ADRs, the entire focus of phasnteaining is
almost exclusively on drugs, while knowledge ofgirdorms a relatively small proportion of cliniceand nurse
training [32].The deficiencies in knowledge regarding ADRs andrRtacovigilance need the urgent attention on
priority basis, not only for the success of the fatacovigilance program but for the better clinio@nagement of
the patients in general [20[he pharmacovigilance programme should take ststeygs to motivate physicians and
other HCPs for ADR reporting in order to incredse numbers [33]. There is an urgent need to do mes®arch to
improve the understanding of the barriers to rep@Rs and overcome.

CONCLUSION

Adverse drug reactions are a significant causeabidity and mortality and contribute to the inaide of adverse
events, resulting in increased healthcare cosis. ilhportant to motivate health care professionalsinderstand
their role and responsibility in the detection, mg@ment, documentation and reporting of suspeci2dsfand all
essential activities for optimizing patient safe®atients were also considered responsible fodéwvelopment of
avoidable ADRs. Reasons for the improper use ofquleed medication may include poor understandihg o
instructions given by physicians during the coraidh, by pharmacist at the time of dispensingcamtained in
product information leaflets. Improved patient eahimn would help minimize these patient attribuéabdverse
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drug reactions. Dose adjustment according to tleelsief individual patients and therapeutic drug itaoimg can
help to minimize these ADRs, and pharmacogenetissthe potential to identify patients at an inceglagsk of
such problems. A thorough knowledge of ADRs ande#l established ADRs reporting system will helpréduce
the occurrence and the costs of avoidable ADRs$eladmissions.

A limitation of the study was that the rate of AD&ated hospitalization was probably an underesérbacause of
underreporting or misclassification, because allR&Dpossibly were not identified. The actual numifeADRSs in

the study population might also have been highan tthe number of ADRs detected and reported during
hospitalization because of relatively short lengftistay in our hospital.
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