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Original Article

A pilot study for evaluation of
knowledge and common practises
of nursing staff regarding use of
multidose injection vials and their
microbial contamination rate in a
super-specialty hospital

Mohit Bhatia, Bibhabati Mishra', Poonam Sood Loomba’, Vinita Dogra'

Abstract:

CONTEXT: Multidose injection vials (MDVs) are prone to bacterial contamination, and their use has
been reported to be a potential source of infections.

AIMS: The aim of this study was to evaluate the knowledge and common practises of nursing staff
regarding the use of MDVs and its microbial contamination rate.

SETTINGS AND DESIGN: A pilot study was conducted in a super-specialty hospital from June to
December 2016.

SUBJECTS AND METHODS: Information about knowledge and common practises of 100 nursing
staff posted in various Intensive Care Units (ICUs) with respect to the usage of single and MDVs,
respectively, was obtained and assessed. About 40 in-use multidose injection vials containing
some remnants were collected from different ICUs. The volume of 1 ml content of each of these
vials was inoculated into a tube containing 15 ml thioglycolate broth and incubated at 37°C for
10 days. The broth was visually examined every day and subcultured onto blood, chocolate, and
Sabouraud Dextrose agar plates on alternate days within 10 days or any time that the appearance
seemed turbid. The microbial isolates thus obtained were identified using standard guidelines
and recorded.

STATISTICAL ANALYSIS USED: Descriptive statistics were used.

RESULTS: The study group members had sufficient knowledge about various aspects of handling
single and MDVs, respectively, such as hand hygiene, disinfection, checking of vial labels, and expiry
date. Low hand hygiene compliance rate of 55% was observed in all ICUs visited during this study.
The contamination rate of MDVs injection vials was 25% with Coagulase-negative Staphylococcus
spp. being the most common isolate.

CONCLUSIONS: The use of MDVs is associated with the risk of contamination and nosocomial
outbreaks of life-threatening bloodstream infections. Healthcare professionals must strictly
adhere to basic infection control practises as per standard guidelines to minimize the incidence of
hospital-acquired infections.

Keywords:

Microbial contamination, multidose injection vials, nursing staff

This is an open access journal, and articles are

distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Bhatia M, Mishra B,
Loomba PS, Dogra V. A pilot study for evaluation of
knowledge and common practises of nursing staff
regarding use of multidose injection vials and their
microbial contamination rate in a super-specialty
hospital. J Edu Health Promot 2018;7:120.

© 2018 Journal of Education and Health Promotion | Published by Wolters Kluwer - Medknow 1




[Downloaded free from http://www.jehp.net on Wednesday, February 15, 2023, IP: 93.110.140.80]

Bhatia, et al.: Evaluation of knowledge and practises regarding use of MDVs and their microbial contamination rate

Introduction

pproximately 30%-50% of hospitalized patients

require parenteral administration of drugs which
are usually given out in single- and multiple-dose
vials, respectively.!' A multidose injection vial (MDV)
is a vial of liquid medication intended for parenteral
administration (injection or infusion) that contains
more than one dose of medication. These vials are
labeled as such by the manufacturer and typically
contain antimicrobial preservatives such as benzyl
alcohol, benzethonium chloride, methylparaben,
propylparaben, and metabisulphite to prevent bacterial
growth. However, these preservatives do not offer any
protection against various nonbacterial pathogens such
as viruses, protozoa, and prions and do not prevent the
growth of microorganisms at low temperature.” On
the other hand, a single-dose injection vial is a vial of
liquid medication intended for parenteral administration
that is meant for use in a single patient for a single
case/procedure/injection.” These are preservative-free
vials and are intended to be used only once.**!

MDVs are associated with reduced economic costs
and environmental waste. However, these vials are
prone to bacterial contamination and their use has
been reported to be a potential source of infections
in different studies.!! Various factors might affect the
quality and sterility of medication present in these vials
and are as follows: (a) number of withdrawals made
from the vial; (b) sterility of the techniques employed
by healthcare personnel; (c) injection of environmental
air into the vial during extraction; (d) duration of use
and storage; (e) storage conditions such as temperature
and exposure to sun; and (f) presence of preservatives.!
Most of the reported outbreaks associated with MDVs
have been related directly to poor aseptic techniques
such as lack of hand hygiene, unacceptable practises
of administering the same solution to more than one
patient, and entering a vial with a used syringe and
needle and leaving needle in the stopper.®

This study was carried out with the aim of assessing
knowledge and common practises of nursing staff
working in a super-specialty hospital while dealing
with parenteral medication. The contamination rate of
content of in-use MDVs collected during the study was
also recorded.

Subjects and Methods

A pilot study was conducted in a super-specialty
hospital from June to December 2016. This study
was divided into two phases, and the convenience
sampling method was employed. In the first phase,
information about knowledge and common practises

of 100 nursing staff with respect to the usage of single
and MDVs, respectively, was obtained and assessed.
The study group was constituted by only those nurses
who were posted in CardioThoracic and Vascular
Surgery (CTVS), Cardiology, Neurosurgery, Neurology,
Gastro surgery, Gastroenterology, and general Intensive
Care Units (ICUs), respectively, of the hospital during
daytime (9:00 AM to 4:00 PM). Questionnaires were
distributed among all members of the study group, and
their responses were recorded.

In the second phase, 40 in-use MDVs containing some
remnants were collected from the aforementioned
ICUs without prior intimation. Relevant information
such as the drug type, production date, expiration date,
beyond-use date, date of opening the vials, labeling
of vials, average number of times vials entered with
sterile injection needles per day, manufacturer details,
and storage conditions were recorded. The volume of
1 ml content of each of these vials was inoculated into a
tube containing 15 ml thioglycolate broth and incubated
at 37°C for 10 days. The broth was visually examined
every day and subcultured onto blood, chocolate, and
Sabouraud Dextrose agar plates on alternate days within
10 days or any time that the appearance seemed turbid.™
The microbial isolates thus obtained were identified
using standard guidelines and recorded.”

Results

The study group was constituted by 70 females and
30 males. The mean work experience + standard
deviation of this group was 4.1 + 1.9 years. Tables 1 and 2,
respectively, depict the results of questionnaire-based
assessment of the study group regarding knowledge
about single and MDVs. These results show that the study
group members had sufficient knowledge about various
aspects of handling single and MDVs, respectively, such
as hand hygiene, disinfection, checking of vial labels, and
expiry date. However, some participants were unaware
of the importance of recording the date of opening of
MDVs and therefore were unsure about discarding these
vials once the beyond-use date was reached. Out of the
40 in-use MDVs obtained for culture, 20 each contained
insulin and heparin, respectively. The characteristics
of these MDVs have been depicted in Table 3. The list
of microorganisms isolated in culture from vials has
been shown in Table 4. Medication present in 10 out
of 40 in-use multidose injection vials was found to be
contaminated, thereby, amounting to a contamination
rate of 25%.

Low hand hygiene compliance rate of 55% was observed
in all ICUs visited during the course of this study. None
of the injection vials being used for multiple dosing
were appropriately labeled as “Multidose Vials.” On an

2 Journal of Education and Health Promotion | Volume 7 | September 2018



[Downloaded free from http://www.jehp.net on Wednesday, February 15, 2023, IP: 93.110.140.80]

Bhatia, et al.: Evaluation of knowledge and practises regarding use of MDVs and their microbial contamination rate

HUN 8180 BAISUBIU| N ,MOUY L,U0(, Se suonsanb ay) o} papuodsas siaquisw dnoif Apnis sy} Jo SUON,

(0o (ocor)st (o (oorner (o (ove (o0 (onvE (0o (oor)sk (o (ooH)tvE (00 (00L) St ¢SIeIA 8SoplNW JoA0 paliajeid Jayieym

¢ swened

108jUl 8J0j818Y} puUE BLBIOB(J YIM pajeuluejuod

(00 (ooLst (o (oorel (00  (00k) ¥t (0o (onvk (o0 (0oksE (00 (0oL vk (000 (00k) GL 186 ued 1 ‘eininy ul pesnal §i jey} 8Jeme Jayleym

¢ sannenasaild

(0o (oorst (o (oor)er (00  (00k) ¥t (0o (o)t (00 (oor)SL (0o (oo ¥L (00 (00k)SH Xoe| s[ein 8sop-8|Buls 1ey) aleme Jayisym

¢ PEAISUI Pasn SI [BIA YSal) e pue Aeme

(0o (oor)st (o (ooner (o (o¥L  (©o0 (onvEk (00 (or)skt (0o (ool (00 (00k) St UMOIU} SI 11 JYIBYM UBY} Passaooe Apealle |

¢ pasn/passadde Apealfe 10 ysalj s uonoalul

(0o (oor)st (o (oor)er (o0 (oyL (o0 (oHvE (o0 (oL)sEt (o0 (0ot (000 (001)SE Yyoes Joj pasn [eiA 8y} eyl Pexoeyo si Il JoYiaym

¢,98N 8l0jaQ uoljeulweluod

(0o (ocor)st (o (oor)er (o (ovr (o0 (onvEk (o0 (cor)sEt (o0 (0oH)vE (00 (001) S J10) paulwexs A|ssoib ale SJUBIUOD [BIA JOUIBYM

¢ payoeal

(oo)st (©o (over (o (opvk (o0 (ool vL (00 (0or)sk (@0 (oonvEk (00 (0oL SE (0)0 ueaq Sey ojep uonelidxe JI pasn Jayleym

(0o (oor)st (o (oorner (o (ove (o0 (oHvE (o0 (oSt (00 (0oHvE (000 (001)SL  ¢osn aiojeq pexosyod si ayep uonelidxe Jayieym

(0o (ocor)st (o (ooner (o (ovr (o0 (onvEk (0o (corskt (0o (oon)vE (00 (00L) St ¢9SN Yyoed 810joq pPaxdayd S| [9ge| JOUYIdYM

¢eale uonelredaid uoneoipaw

(00 (ooLsk (o (oorer (00  (00k) vt (0o (oot (00 (ook)SE (0o (oo ¥E (00 (00k) Sk ues|o B Ul UMeIp S| UOIEDIpaW JaYiay

£,9sn aJ10jaq 1lids

0o (oorst (o (oorner (o (©oD¥L (o0 (oHvE (00 (00L)SE (00 (0ot (000 (00L) SE Yum pelosjuisip si [elA 8y) jo wibeiydelp Jeyieyn

¢uoneoipaw Buipuey

(0)o (oor)st (0o (oor)er (o0 (@oHvE (00 (0ob¥L (00 (0oLst (o (ool)vL (00 (00K SH 210409 Apadoid paysem ale spuey Jayleym

¢uonoaslul Aiana

(0o (oor)st (o (oor)er (o0 (©o¥L (o0 (oHvE (00 (oSt (o (0ot (00 (00L)SE  Jojpesn st ebuliAs pue s|peau mau e Jeyiaym

(0)o (oor)sr (o (oor)er (o (@oHvE (00 (oob)¥L (00 (ooLst (o (ool)vL (00 (00K SH ¢osn A1ans Jaye papledsip Jayieym

¢uonosful

(0o (ocor)st (o (ooner (o (ove (o0 (onvEk (0o (orst (o (oot (00 (001 St a|Burs e Joj jusied 8|buls e 10} pasn JBYIBYM
ON SOA ON SOA ON SOA ON SOA ON SOA ON SOA ON SOA

(%) u (%) u “(g1=u) (%) u ‘(F1=u) (%) u ‘(p1=u) (%) u “(51=u) (%) u (%) u

‘Nol leisuay)  ABojoisyusosiser)  Aiabians odiser) ABojoinaN AiabinsoinaN ‘(y1=u) ABojoipien  {(§L=uU) SALD

pauielqo sasuodsal asim N9

suonsanb Jo isiq

«SIeIA uonoaful asop-a|buis noge abpajmouy bBuipiebas dnoib Apnis jJo jJuswissasse paseq-alleuuollsanp :|L ajqel

Journal of Education and Health Promotion | Volume 7 | September 2018



[Downloaded free from http://www.jehp.net on Wednesday, February 15, 2023, IP: 93.110.140.80]

Bhatia, et al.: Evaluation of knowledge and practises regarding use of MDVs and their microbial contamination rate

Hun a1eD aAIsus| NI

. /Mouy| 1,uoQ, se suoiisanb ayy o} pepuodsal siequiaw dnoib Apnis 8y} JO SUON,,

(oot)st (0o (oor)er (o (ool (0o (oob)vk (00  (00L)SH (0)o (oo ¥L (00 (00K GE (000  ¢Slelnasop -a|buls JoAo pauisjeid Jeyieym

&0 siiredanH/g siiredaH/AIH

1surebe aAi0810.d 10U BIE S|eIA 8sop-ljnw

(0o (oor)st (o (over (0 (ooH)vE (00 (oot (00 (oo1) St (0o (obvE (00 (00t St ul senllerIssald 1ey] siBME JaYIaUy

{ymoib

|el810Beq Wil 1Byl seAleAlasald uieuoo

(0o (oor)st (0o (oov)er (o (olvt (o (olvL (0o (oo1) St (0o (oo ¥L (00 (ooL)StL S[BIA 8SOP-NW JBY} 8/eMe JaYIsyM

¢,9SN 810}8Q UOI}BUIWEIUOD IO} pPaUlWEXd

(0o (oor)sk (o0 (coner (o (onvE (o0 (0oL ¥E (0O (001) St (0o (oon)vL (000 (ook) Sk Aiss016 aJe sju8uU0d [BIA JaYIBYM

¢ payoeal

(096 (ov)9 (oor)er (o (convk (00 (oobvE (00 (09) 6 ov)9 (ool ¥r (00 (09)6 (o) 9 u@aq sey ajep asn puokaq Ji pasn JBYIBYM

¢pasn Ajsnoinaid sem |ein

(ov)9 (0996 (0 (ooHer (o0 (©o¥L (@O0 (0oH¥L (0¥ 9 (09) 6 (00 (obvE (0P 9 (09)6 8uly paxdeyo si eyep 8sn puoheq Jeyieym

¢ payoeal

(oot)st (0o (oon)er (o (ool (00 (oot (00  (00L) Sk (0)o (ool)¥L (o0 (ooL)sL (0o usaq sey djep uolelidxe Ji pasn Jayleym

¢esn

(0o (oor)st (o (over (0 (ooH)vE (00 (oot (00 (oot) S1 (0o (oD ¥E (000 (001)SL ®1048q PexodYd SI BFep uoneldxs JoYIBY

(0o (oor)st (o (over (0 (ooH)vE (00 (oot (00 (oo1) St (00 (0o ¥L (000 (00L)GL ¢@sSn yoes 810400 PEXMIBYD SI [8gE]| JBYIBYM

jeaie uoneledald uoneoipaw

(0o (oor)st (o (over (@0 (ool (00 (oot (00 (oo1) st (0o (ovve (0o (o0t St UBS[o B Ul UMBID S| UOHEDIPSW JOUIBUYA

£,8sn a10jaq 1Ids yum pajosjuisip

(0o (oor)st (0o (oover (o (oolvt (o (oolvL (00 (oo1) 1 (0o (oo ¥L (00 (ooL)StL sI [elA 8y} Jo wbelydelp Jeyieym

juoneoipaw Buypuey

(0o (oor)sk (o0 (ocoer (o (oonvE (@0 (0oL ¥E (0O (001) St (0o (0oLt  (0)0 (00k) St ®u05eq Apedoid paysem ale spuey J8YILBYM

¢uonoalul A1ans 1oy

(0)o (oor)sk (o0 (ooner (o (ontvL (o0 (0oL ¥E (0O (001) St (00 (o ¥k (000 (00L) S pesn sI8bulAs pue s|peau Mau e Jeyiaym

(0o (oor)sk (o0 (oconer (o (oonvE (o0 (0oL ¥E (0O (001) St (0o (oor) v (000 (ook) Stk £9sn A1ons Jaye popiedsip Joy1dym

¢uonoalul a|buis

(oor)st (0o (ook)er (o (ool tvr (0o (convk (00  (00k)SH (0)o (oot (0o (oo SE (00 e Joj Jusied a|buis € 10} pasn JayIdYM
ON S9A ON S9A ON S9A ON SOA ON S9A ON SOA ON S9A

(%) u (%) u ‘eL=N (%) u “(y1=u) (%) u (%) u “(g1=u) (%) u (%) u

‘Nol |elduan ABojosayusouisery  Aiabins osyser)  ‘(yL=u) ABojoinaN AiabinsoinanN ‘(y1=u) ABojoipaed  ‘(§1=U) SALD

paulelqo sasuodsal asim N)|

suonsanb o i1s1

«+SIBIA uonoalul asop-pinw noge abpajmouy Buipiebal dnoib Apnis Jo Juswissasse paseq -alleuuoisanp :g a|gel

Journal of Education and Health Promotion | Volume 7 | September 2018



[Downloaded free from http://www.jehp.net on Wednesday, February 15, 2023, IP: 93.110.140.80]

Bhatia, et al.: Evaluation of knowledge and practises regarding use of MDVs and their microbial contamination rate

Table 3: Characteristics of in-use multidose insulin and heparin injection vials

Characteristics of multidose injection vials

In-use multidose insulin In-use multidose heparin
injection vials* injection vials**
Yes, n/N1 (%) No, nIN1 (%) Yes, nIN2 (%) No, n/N2 (%)

Appropriate labeling (single dose/multidose vials) 0/20 (0) 20/20 (100) 0/20 (0) 20/20 (100)
Manufacturing date 20/20 (100) 0/20 (0) 20/20 (100) 0/20 (0)
Expiration date 20/20 (100) 0/20 (0) 20/20 (100) 0/20 (0)
Beyond use date 0/20 (0) 20/20 (100) 0/20 (0) 20/20 (100)
Date and time of opening the vial 12/20 (60) 8/20 (40) 10/20 (50) 10/20 (50)
Average number of times vials entered with sterile injection needles per day

1-5 15/20 (75) - 12/20 (60) -

6-10 5/20 (25) - 8/20 (40) -

>10 - - - -
Duration of use (h)

<24 12/20 (60) - 14/20 (70) -

24-48 4/20 (20) - 5/20 (25) -

>48 4/20 (20) - 1/20 (5) -

Manufacturer details
Indian company
Foreign company

Storage conditions
Refrigerator
Room temperature

20/20 (100) - 20/20 (100) -
0/20 (0) - 0/20 (0) -

20/20 (100) - 20/20 (100) -
0/20 (0) - 0/20 (0) -

*N1: Number of in-use multidose insulin injection vials=20; **N2: Number of in-use multidose heparin injection vials=20

Table 4: List of microorganisms isolated in culture from in-use multidose insulin and heparin injection vials

Organisms isolated

In-use multidose insulin
injection vials* n/N1 (%)

In-use multidose heparin
injection vials** n/N2 (%)

Acinetobacter spp. 1/20 (5) -

Aerobic spore-bearing bacilli 1/20 (5) 1/20 (5)
Aspergillus spp. - 1/20 (5)
Coagulase-negative Staphylococcus spp. 1/20 (5) 3/20 (15)
Staphylococcus aureus 2/20 (10) 0/20 (10)
Total 5/20 (25) 5/20 (25)

*N1: Number of in-use multidose insulin injection vials=20; **N2: Number of in-use multidose heparin injection vials=20

average, a single MDV was used for three to four patients
in all ICUs. The beyond-use date was not mentioned on
any of the MDVs. The contents of in-use MDVs were
discarded as per the policy framed by in-charge nurses
of different ICUs and varied from 48 hours up to 1 week
from the date of opening. All study group members
preferred to use single dose over MDVs owing to the
risk of contamination and subsequent infection in the
patients associated with the latter.

Certain interesting observations were noticed while
visiting and interacting with nursing staff posted in
CTVS, Neurosurgery, and general ICUs, respectively.
First, 40% of nursing staff posted in these ICUs were
not aware of the difference between expiration and
beyond-use dates, respectively, of MDVs. Second, it
was a common practise in these ICUs to keep a needle
inserted through the rubber diaphragm of in-use MDVs.
This needle was never replaced with a fresh needle
every time while drawing the drug from these vials
using a sterile syringe. Third, the rubber diaphragm

was never disinfected with spirit before withdrawing
the medication from these injection vials. Further, it
was also observed that some nursing staff in these
ICUs used to seal the diaphragm of in-use MDVs with
surgical tape before storing in the refrigerator. Fourth,
the in-use MDVs were usually kept in the immediate
patient treatment area and were not dedicated for
single-patient use.

Discussion

In the present study, contamination rate of MDVs
was 25%. Although the knowledge of most study
group members was up to the mark as revealed by
questionnaire-based assessment, many faulty practises
were observed which could have contributed to high
contamination rate and are as follows: low-hand hygiene
compliance, lack of disinfection of rubber diaphragm of
in-use vials, practise of keeping a needle inserted through
the rubber diaphragm of these vials, keeping the vials in
the immediate treatment area without being dedicated
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for single-patient use, practise of sealing the diaphragm
of in-use vials with surgical tape before storing in
refrigerator, lack of mention of opening date and time on
vial labels, and lack of understanding of simple concepts
such as expiration and beyond-use dates, respectively.

Studies on MDVs have revealed considerable variation in
bacterial contamination rates ranging from 0% to 27%.%!
In a study conducted by Khalili et al., none of the in-use
MDVs which were kept for multiple uses in the wards
were culture-positive. The low-microbial contamination of
hands of nursing staff, air, and surfaces of treatment room
was cited as a possible reason for the low contamination rate
of contents obtained from these vials.”! A contamination
rate of 5.36% with bacteria and fungi, in the content of
single and MDVs, respectively, used in different wards
of a teaching hospital situated in Iran was documented
by Baniasadi et al.! The sterility of multidose insulin
vials was determined up to 50 days by Rathod et al. The
authors showed bacterial contamination in 8 of 69 insulin
vials and concluded that antibacterial preservatives were
more effective at room temperature than at refrigerator
temperature.’! Bacterial contamination was reported in
5.6% of in-use MDVss in a major referral teaching hospital
in Shiraz, Southwest of Iran. The most commonly identified
organism in this study was Staphylococcus epidermidis."!

Administration of a contaminated infusates is one of the
commonly identified causes of nosocomial bloodstream
infections.!"! Contamination of the infusate usually occurs
extrinsically during manipulation of the fluid before
the administration to the patient.' MDVs used in the
hospital settings are normally kept in the immediate
patient treatment areas. Inadvertent contamination of
these vials is more likely to happen through direct or
indirect contact with potentially contaminated surfaces
or equipments.!! Poor aseptic techniques employed
during successive uses appear to be most likely route of
contamination responsible for considerable morbidity
and mortality."!! The most common organisms causing
nosocomial infections as per SCOPE database are as
follows: coagulase-negative Staphylococcus spp.(31%),
Staphylococcus aureus (20%), Enterococcus spp.(9%), and
Candida spp.(9%).[! All these microorganisms can grow
rapidly at room temperature in a variety of solutions. In
our study also, coagulase-negative Staphylococcus spp.
was the most common bacterial isolate followed by S.
aureus, aerobic spore-bearing bacilli, and Acinetobacter
spp., respectively. An interesting finding of our study
was the isolation of Aspergillus spp. from a multidose
heparin injection vial. This could be an environmental
contaminant owing to multiple pricks in these vials and
their storage at different temperatures.

Outbreaks related to unsafe injection practises indicate
that some healthcare personnel are either unaware of,

do not understand or do not adhere to basic principles
of infection control and aseptic techniques. Research
has shown that up to 25% of healthcare workers
re-enter injection vials with needles just injected into
the patients.? Needles left in the rubber diaphragm of
injection vials might encourage the use of same syringe
to repeatedly draw medications for one patient, thereby
increasing the possibility of contamination and infection
among subsequent patients."! Similar observation was
obtained in our study as it was a common practise among
nursing staff of some ICUs to keep a needle inserted
through the rubber diaphragm of in-use MDVs which
was never replaced with a fresh needle every time while
drawing the drug from these vials. In a study conducted
by Arrington et al., it was shown that a slight alteration
in the drug aspiration technique could cause a significant
difference in the incidence of MDVs contamination.!"”!

According to the Centers for Disease Control and
Prevention (CDC) guidelines, MDVs should be dedicated
to a single patient whenever possible. If used for more
than one patient, these should only be kept and accessed
in a dedicated medication preparation area away from
the immediate patient treatment areas. If a multidose
vial enters an immediate patient treatment area, it
should be dedicated for single-patient use only. Ideally,
all medication preparation should occur in a dedicated
medication preparation area (e.g., nurses station), away
from immediate patient treatment areas. However, the
following criteria must be fulfilled if there is a need to
access multidose vials in the patient room: (a) the vial
must be dedicated for single-patient use only; (b) the
patient should be housed in a single-patient room; and
(c) all medication preparation should be performed in
a designated clean area that is not adjacent to potential
contamination sources (e.g., sink, used equipment).
Following medication preparation, the vials should be
stored as per manufacturer’s instructions. Medication
vials should always be discarded whenever sterility is
compromised or questionable!!*!

The United States Pharmacopeia General Chapter 797
recommends the following for multidose vials of sterile
pharmaceuticals: If a multidose has been opened or
accessed (e.g., needle-punctured), it should be dated
and discarded within 28 days unless the manufacturer
specifies a different (shorter or longer) date for that
opened vial. If a multidose vial has not been opened
or accessed (e.g., needle-punctured), it should be
discarded as per manufacturer’s expiration date. The
manufacturer’s expiration date refers to the date after
which an unopened multidose vial should not be used.
The beyond-use date refers to the date after which
an opened multidose vial should not be used. The
beyond-use date should never exceed the manufacturer’s
original expiration date."”!
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Our study had several shortcomings such as small sample
size, sampling methodology, and study design. Since the
first partof this study dealt with the evaluation of knowledge
and practises of nursing staff, the KAP (Knowledge,
Attitude and Practises) methodology could have been
employed. Studies (either single or multicentric) can be
conducted in the future using large sample size with the
view of correlating microbial contamination with number
of times MDVs were entered. Appropriate regression
models can be used to correlate contamination of MDVs
with various risk factors. Outcomes such as bloodstream
infections in hospitalized patients can also be correlated
with microbial contamination of MDVs. In addition,
bloodstream infection rates in the patients receiving
medication from multidose and single dose injection vials,
respectively, can also be compared.

Conclusions

The use of MDVs is a convenient and economical option
in developing countries such as India. However, their
use is also associated with the risk of contamination and
nosocomial outbreaks of life-threatening bloodstream
infections. Healthcare professionals must strictly adhere
to basic infection control practises as per standard
guidelines to minimize the incidence of hospital-acquired
infections. Education regarding infection control
measures as suggested by CDC must be imparted to
all healthcare professionals on a regular basis. Effective
implementation of these measures should be given top
most priority in all healthcare settings.
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