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Abstract

Background: Diagnostic ophthalmic drugs are very essential in every eye care setting. Contamination
of these drugs has a deleterious effect on the eye as they can trigger or worsen a pre-existing ocular
disease.

Purpose: The aim of this study was to evaluate how ocular diagnostic drugs are cared for and maintained
by eye care practitioners.

Methods: A total of 140 eye care practitioners across the ten regions of Ghana responded and returned the
questionnaires. It contained questions on how frequently they checked date of expiry, first date of opening
the diagnostic drug bottle, how long the opened diagnostic drug bottles were kept in use before discarding
them, adherence to hand hygiene practices prior to instillation of drops among others.

Some 20 of the 60 eye care facilities (from which the participants were drawn) were purposively selected
and observed for their adherence to care and maintenance practices with regarding the use of diagnostic
agents in a blinded fashion (the practitioners did not know they were they were being observed).
Results: It was realised that most of the practitioners did not adhere strictly to basic care and maintenance (as
indicated in the drug insert and the British Pharmaceutical Codex) practices necessary to ensure optimal
safety of patients.

Conclusion: Care and maintenance practices were not always adhered to by most of the eye care practitioners
despite its implication for patients’ safety.
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INTRODUCTION

Ocular diagnostic drugs are very essential in execution of
some ocular examinations and evaluating certain ocular
complaints commonly reported to eye care practitioners.!
The commonly used ocular diagnostic drugs in basic eye
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examinations are fluorescein dye, local anaesthetics, miotic
and mydriatic/cycloplegic drugs.

Fluorescein dye is indispensable in the detection of
corneal disorders such as aberrations, ulcers, contact lens
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overwear syndrome and dry eye syndrome. However,
fluorescein ophthalmic solutions have been found to
harbour bacteria, possibly due to inherent practices
relating to care and maintenance complexities.*’!

Local anaesthetics such as proparacaine, benoxinate and
tetracaine used in rendering the cornea insensitive are
useful in examinations involving surface manipulations
such as removal of corneal or conjunctival foreign bodies,
tonometry or administering a subconjunctival injection.”
Since these getinto direct contact with compromised cornea,
they should be sterile in order to avoid any infections.*”!

Mydriatics and/ ot cycloplegics atre useful during cycloplegic
refractions and dilated fundus examination. Recent studies
have revealed an unacceptable level of contamination of
these agents with a potential threat to patients” safety.*”]

Possible causes of contaminations could be as a result
of poor hygiene on the part of the clinicians or from
improper care and maintenance of these drugs. These
contaminations may also be due to the fact that most of
the diagnostic drugs used in these parts of the world are
in multi-use forms.®’

Kyei et alP! did not only find unacceptably high levels of
contamination but detected that the microorganisms were
resistant to most of the commercially available antimicrobial
medications posing a high risk of severe infection to both
the practitioners and patients."”! The sterility of multi-use
eye drops has also been found to be compromised with
increased duration of use.'! However, these studies did
not probe sufficiently the causes of these contaminations,
especially aspects relating to care and maintenance of these
agents in the consulting rooms hence this study.

METHODS

The study was carried out across the then ten regions
of Ghana. A cross-sectional survey was employed in
this study as this design allowed for the gathering of
information from the clinicians in the eye care facilities
regarding the care and maintenance of the ocular diagnostic
drugs through the use of questionnaires and on-site
observation.

This study was carried out across selected ‘major’ eye care
facilities in Ghana. These major eye care facilities were
those that had the full complement of staff whose routines
require the use of these drugs.

A frame of the eye care facilities in Ghana was drawn from
the eye care secretariat, and the major eye facilities were

listed and proportionately assigned per region according
to the density of facilities. A total of 60 eye care facilities
were selected, five facilities from each region except for
Greater Accra and Ashanti Regions where 10 were selected
due to the density of major eye care facilities in these
regions. Some 140 participants out of 180 eye care staff
from these selected facilities answered and returned the
questionnaire. The questionnaire had two main sections: a
section on demographics and another section on care and
maintenance practices. The respondents were required to
indicate which of the care and maintenance practices they
‘always, often, sometimes, rarely and never’ performed.

The on-site observations were made by the principal
investigator to observe and record the care and maintenance
practices relating to diagnostic drugs by the practitioners
in real time. This was done by observing and noting the
practitioners’ adherence to basic care and maintenance
practices in the performance of their routines with
diagnostic drugs. Observations included how they handled
the drugs, hand hygiene practices, where they stored the
drugs as well as how they instilled the diagnostic drugs
among others.

Ethical consideration

The research was approved by the Research and Ethics
Review Board of the University of Cape Coast, (ID:
UCCIRB/CHAS/2018/54). The study conformed to the
Declaration of Helsinki on the use of human subjects for
research.

RESULTS

Demographic characteristics of participants

A total number of 140 eye care practitioners participated
in the study. Among the 140 participants, 73 (52.1%) were
females and 67 (47.9%) were males. Their ages ranged from
31 to 56 years, with a mean age of 34.48 £ 6.65 (standard
deviation [SD]). The modal age was 35 years, and the
analysis showed that participants within the age bracket of
25-32 years were 66 (47.1%) and those 33 years and older
were 74 (52.9%). Out of the 140 participants, 13 (9.3%)
were ophthalmologists, 62 (44.3%) were optometrists and
065 (46.4%0) were ophthalmic nurses. Their years of practice
ranged from 1 to 20 years, with a mean of 6.45 £ SD: 3.886.
Chi-square showed no significant association between
participants’ demographics and care and maintenance
practices of ocular diagnostic drugs (P > 0.05).

The care and maintenance of ocular diagnostic drugs
in the clinics

Out of the 140 practitioners, checking for expiry dates on
drugs was always done by 31 (22.1%). Checking and noting
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of the 1st day of opening of bottles to elicit the duration
of use was practiced always by 4 (2.9%) of the participants.
Checking for leakages of bottles was always done by 27
(19.3%)of them. Among the participants, 37.1% of them
always sterilised or washed their hands before opening
bottles. Replacing leaked or expired drugs was always done
by 30 (21.4%) of them. Placing of cover of bottles over
sterile area (hands included) before instilling drop was
performed always by 51.4% of the participants. Some 89
(63.6%) of the participants indicated they always ensured
the dropper tips did not get into contact with the patients’
eye lids or lashes. Another 40.7% indicated they always
adhered to storing the bottles in their storage containers
and not on their consulting room tables during patients’
examination. Furthermore, 5% of the participants always
discarded drugs after use on patients with severe infections.

In addition, 82 (58.6%) of the participants always ensured
that bottles were properly closed after instillation and
32 (22.9%) always stored the drugs under appropriate
stated conditions in leaflet and pharmaceutical codex.
Moreover, cleaning of spillages on bottles after the day’s
work if there was any was done always by 23.6% of the
participants [Figures 1-3].

replacing of leaked or expired drugs

sterilizing of hands before opening bottles

leakage check

first day of opening check

expiry date check

(=]
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mnever ®rarely ®sometimes Moften malways

Figure 1: A bar graph showing responses on how participants cared
for and maintained drugs before use

clean leaking bottles and spillage after day's work

properly closing bottles after instilling

storing drops at appropriate stated conditions in
T E
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mnever ®rarely ®sometimes Moften malways

Possible contributors to contaminations

On visit to some eye care facilities, certain observations
were made to find if practitioners adhered to care
and maintenance practices that reduce the risk of
contamination. In all, 20 eye care facilities were involved: 8
Ghana Health Service (GHS) facilities, 2 Christian Hospital
Association of Ghana, (CHAG) facilities, 4 Teaching
Hospital and 6 private eye care facilities. The observation
made is summarised in Table 1.

Practitioners’ adherence to standard practices as
stipulated in the British Pharmaceutical Codex

Out of the 140 participants, only 1 (0.7%) always compared
the information on the drug leaflet and label about the
drug with that of the British Pharmaceutical Codex to
evaluate whether they are similar or not and 64 (45.7%)
often stored the drugs under appropriate conditions as
stated in the pharmaceutical codex [Figure 4].

Furthermore, among the participants, 64 (45.7%0) each used the
drugs from 15 to 21 days and from 22 to 28 days. However, none
of them used the drugs for only a day or for more than 28 days.

DISCUSSION

The demographic parameters indicate the respondents

discarding drugs after use on patient with severe
infection

not leaving drops sitting on consulting table before
carrying out examination

ensuring bottle tips not getting in contact with eye

placing of bottle cover on sterile area during use
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Figure 2: A bar graph showing responses of participants on how they
cared for and maintained drugs during use

storing drops at appropriate stated
conditions in leaflet and codex

comparing information on leaflet with the
Pharmaceutical Codex info
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Figure 3: A bar graph showing participants responses on how they
cared for and maintained the drugs after use

Figure 4: A bar graph showing how frequent participants adhered to
the pharmaceutical codex practices
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Table 1: Certain observations made at the selected eye care facilities

Observational
themes

Various categories of eye care facility

GHS (8 facilities)

Private (6 facilities)

CHAG (2 facilities)

THOSP (4 facilities)

Clinical setting

Nature of
storage
materials

Nature of other
materials kept
with drugs

Practitioners’
practices

Two of the facilities were
located in rural areas whereas
the rest were in urban areas
All the facilities had a clean
environment both outside and
inside the consulting rooms
All the facilities had a nicely
arranged consulting tables
with hand sanitisers available
All the facilities except for four
had refrigerators for storing
some eye drops

Of these four, none monitored
or measured the refrigerators
temperatures

None of the facilities had

an alternative backup for
refrigerator

Six of the facilities used
kidney dishes with no cover
while two used round storage
bowls with covers

Only one facility stored

only the diagnostic drugs
separately. The other facilities
stored the drugs, cotton and
cotton swabs together

All materials stored with the
drugs were clean

At four of the facilities, the
practitioners performed hand
rub after every consultation
None of the practitioners at
all of the facilities checked the
bottle labels for expiry dates
The practitioners at all the
facilities left the bottles on
the tables and went on to
carry out examination before
storing the drug

None of the practitioners at
all the facilities sterilised their
hand before opening bottles

Three of the facilities were
located in rural areas whereas
the rest were in urban areas
All the facilities had a clean
environment both outside and
inside the consulting rooms
All the facilities had a nicely
arranged consulting tables
with hand sanitisers available
Only one facility had
refrigerator for storing some
eye drops

No monitoring of refrigerator
temperature was done

None of the facilities had

an alternative backup for
refrigerator

All the facilities used round
storage bowls with covers

All the facilities stored the
drugs, cotton and cotton
swabs together

All materials stored with the
drugs were clean

At all the facilities, the
practitioners performed hand
rub after every consultation
Practitioners at only one of
the six facilities checked the
bottle labels for expiry dates
The practitioners at only one
the facilities left the bottles
on the tables and went on to
carry out examination before
storing the drug

None of the practitioners at
all the facilities sterilised their
hand before opening bottles

Both facilities were in urban
areas

All the facilities had a clean
environment both outside and
inside the consulting rooms
All the facilities had a nicely
arranged consulting tables
with hand sanitisers available
None of the facilities had
refrigerators for storing some
eye drops

None of the facilities had

an alternative backup for
refrigerator

One of the facilities used
kidney dishes with no cover
while the other used round
storage bowls with covers
All the facilities stored the
drugs, cotton and cotton
swabs together

All materials stored with the
drugs were clean

At all of the facilities, the
practitioners performed hand
rub after every consultation
None of the practitioners at
all of the facilities checked the
bottle labels for expiry dates
None of the practitioners at
all the facilities left the bottles
on the tables and went on to
carry out examination before
storing the drug

None of the practitioners at
all the facilities sterilised their
hand before opening bottles

All four facilities were located
in urban areas

All the facilities had a clean
environment both outside and
inside the consulting rooms
All the facilities had a nicely
arranged consulting tables
with hand sanitisers available
Only two of the facilities had
refrigerators for storing some
eye drops

None monitored or measured
the refrigerator temperature
Only one of the facilities had
an alternative backup power
to power the refrigerator in
case of a power outage

Two of the facilities used
kidney dishes with no cover
while two used round storage
bowls with covers

Only one facility stored

only the diagnostic drugs
separately. The other facilities
stored the drugs, cotton and
cotton swabs together

All materials stored with the
drugs were clean

At four of the facilities, the
practitioners performed hand
rub after every consultation
Practitioners at only two of
the facilities checked the
bottle labels for expiry dates
None of the practitioners at
all the facilities left the bottles
on the tables and went on to
carry out examination before
storing the drug

None of the practitioners at
all the facilities sterilised their
hand before opening bottles

GHS: ‘Ghana’ Health Service, CHAG: Christian Health Association of ‘Ghana’,THOSP: Teaching Hospital

included the key frontline eye care staff in their active
working life. It included responses from both genders, with
an average work experience of 6 years. The background
of the study participants provides a fair assessment of the
care and maintenance practices of eye care practitioners
regarding ocular diagnostic drugs in eye care facilities
in Ghana. In order to significantly reduce the rate of
contamination of these drugs, these practices must be
performed always by eye care practitioners, but this was
not the case in all situations.

The expiry date depicts the safe period of use for eye
drops, which is obviously affected by the environment,
the frequency and the technique of use. Once opened,
the shelf life of eye drops are not determined by the

decomposition of the active drug but by the risk of
microbial contamination. The continuous use of the
medications beyond their date of expiry may not only
alter the bioavailability but put patients at high risk of
contracting infections. It is, therefore, a good practice
to check for expiry dates and not use drugs after these
specified dates.”

Oculovisual complication resulting from contaminated
extemporaneously made ophthalmic solutions has been
reported and conjunctivitis and keratitis of infectious
origin are among the three most common ocular
infectious conditions in Sub-Saharan Africa.l'*'% The
causative organisms of these ocular infections include
Staphylococeus anrens, Chlanrydia trachomatis, Staphylococcus albus,
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Neisseria gonorrhoeae, Haemophilus influengae, Escherichia coli,
Streptococcus pnennmoniae, Psendomonas aernginosa and filamentous
fungi that contaminate ophthalmic solutions.""'¥ The
bacteria cultured from ocular tissues are similar to those
found on the skin and in the upper respiratory tract. It is
possible that the skin of the face is an important source
of contamination to the eye. The nose and hands are also
potential sources of contamination to the eye mainly due
to the proximity of the nose to the eye and hand—eye
coordination, respectively. Similarly, the eyes, lids, lashes,
conjunctiva, adnexa and hands are all potential sources
of contamination for ophthalmic eye drops.” Pseudonionas
species are normally found in soils, water and plants.
Resistant strains of these bacteria have been found to be
the common contaminants of ophthalmic solutions in
clinical setting,!**'"""l Indeed, there have been case reports
of severe microbial keratitis as a result of contaminated
ocular medications.” It is imperative, therefore, that contact
of droppers of topical ophthalmic medications with ocular
tissues be avoided as much as possible. The observance
of proper care and maintenance procedures has a great
potential to decrease the tendency for such contaminations.
Sterilising hands before opening of bottles and ensuring that
the dropper tip does not get into any sort of contact with the
patients’ skin and eyes are some of the ways of drastically
reducing the rate contamination of these eye drops.™!

Other recommendations suggested to help reduce
contamination of opened eye drop containers, include
refrigerated storage, recapping the bottles after each
use, marking the date when bottles are first opened and
discarding containers after they are contaminated by
inadvertently touching a patient’s lids or lashes. Using new
solution bottles is highly recommended as the safest way to
go when working with patients with compromised corneas.
Discarding of solutions used on patients with contagious
anterior segment disease is also highly encouraged.’*! In
the present study, only 2.9% of the practitioners always
marked the 1* day of opening of bottles and only 5% of
them always discarded bottles after use on patients with
severe infections. These results are alarming as negligence
on part of practitioners to always ensure these practices
increases the risk of contamination and compromises
patients’ safety. Storage of drugs under appropriate
conditions has also been recommended because this also
contributes greatly to reduce the rate of contamination
of the drugs.” It has been asserted that storing some
of the drugs in refrigerator is key in reducing the rate of
contamination. In the present study, results revealed that
only a small percentage of practitioners [Figure 3] stored
the drugs under appropriate stated conditions, while most
of the facilities had no refrigerators for storing such drugs.

All of the facilities visited had a clean environment in
and otside of the consulting rooms which is good for
infection control. However, it was observed that in
most of the facilities, the diagnostic drugs were stored
with other materials such as cotton and cotton swabs.
Although these materials may be clean, it increases the
risk of cross-contamination. These materials may easily
trap microbes because of their nature and may end up as a
source of contaminations. Majority of the practitioners left
the drugs on the consulting desks or examination desks and
went on with the examination of patients before storing
the drugs. This is considered as a poor practice because
these drugs left sitting on the desks maybe contaminated
with indoor microbes in the surrounding air.

Evidence from the study shows that 22.1% of the
practitioners who answered the questionnaire always
checked expiry dates on the drugs. However, among
the 20 facilities where on-site observations were made,
practitioners at only three facilities checked expiry dates
before drug usage. A similar scenario was encountered
where the results from the questionnaire revealed that
37.1% of the practitioners always observed hand hygiene
before opening of bottles, but during observation at the
facilities, none of them actually did that. This clearly shows
the gap between theory and real practice situation.

Majority of the practitioners used the drugs for 12-28 days
before discarding. The efficacy of the drugs opened for
7 months has been observed to remain efficacious as a freshly
opened eye drops and a low rate of contamination within
the period in a controlled clinical setting.*¥ It has, however,
been stipulated in the British Pharmaceutical Codex that these
drugs should be used for not more than a day. Most of the
practitioners in this study never compared the information of
the drugs on the leaflet to that of the British Pharmaceutical
Codex. Information such as the actual colour of the drugs,
their melting and boiling points, storage temperature and
duration of use should be checked out in the codex since
such factors as discolouration and precipitates may indicate
possible contamination of these drugs.

CONCLUSION

It can be concluded that the non-adherence to basic care
and maintenance practices by eye care practitioners is a
major risk for the observed height of contamination of
diagnostic eye drops in eye care facilities in Ghana, and it
poses a serious concern for patient safety.
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