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Figure 3 Summary of sampling procedure and interpretation of results for P. aeruginosa

processing and testing.

Samples taken in accordance with agreed written
protocols, on behalf of the Estates & Facilities

department, and correctly stored (if appropriate)
and transported to a laboratory that is capable of

Results returned to nominated Estates &
Facilities and IPC teams that are members of the
Water Safety Group.

implemented.

Results requiring action are identified.
Nominated people informed.
Appropriate course of action per outlet is

v v

Not detected ( 1-10 cfu/100 mL )

No further action See paragraph See paragraphs
required. 4.43

nearby outlets have no or low counts, this shows
that the single outlet is heavily contaminated,
despite the high post-flush count. This could be
explored by testing dilutions of pre- and post-
flush water samples from this outlet or by using
an extended flush such as for 5 minutes prior
to post-flush sampling.

Note:

Opverlaying sample results onto schematic
drawings of the system may help to identify the
source of contamination and locations for

additional sampling.
4.47 If the sampling indicates that the water services

are the problem, then most outlets would possibly be
positive and other points in the water system could
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4.44 and 4.45

then be sampled to assess the extent of the problem

(see Table 1).

4.48 Figure 3 provides a summary of the sampling
procedure and interpretation of results for
P aeruginosa.

What to do if a contamination problem
is identified

4.49 Should risk assessment or water testing identify
contamination with P aeruginosa, the following risk
reduction and preventive measures should be
considered.

a. If a water outlet has been taken out of service
because of contamination with 2 aeruginosa,
continue daily flushing while the outlet is out



of normal use to prevent water stagnation and
exacerbation of the contamination.

b. Where practical, consider removal of flow
straighteners. However, the removal of flow
straighteners may result in splashing and
therefore additional remedial action may need
to be taken. If they are seen to be needed,
periodically remove them and either clean/
disinfect or replace them. Replacement
frequency should be verified by sampling/
swabbing.

c. Splashing can promote dissemination of
organisms, resulting in basin outlets becoming
heavily contaminated. If splashing is found to
be a problem, investigate the causes. Example
causes include:

(i) the tap’s designed flow profile is

incompatible with the basin;

(ii) the tap discharges directly into the waste
aperture;

(iii) incorrect height between tap outlet and
surface of the basin;

(iv) excess water pressure;

(v) a blocked or malfunctioning flow
straightener.

d. Hand-washing should be supplemented with
the use of antimicrobial hand-rub.

e. To prevent water stagnation, check for
underused outlets — assess frequency of usage
and if necessary remove underused outlet(s).
For example, the provision of showers in areas
where patients are predominantly confined to
bed, and the resultant lack of use, could lead to
stagnation.

f. Check connections to mixing taps to ensure
that the supply to the hot connection is not
supplied from an upstream TMV. In a hot-
water service, a dead-leg will exist between the
circulating pipework and hot connection of a
fitting such as a mixing tap. In the case of cold-
water services, sometimes there will be no
draw-off from any part of the system and the
entire service is in effect a dead-leg. To
minimise the stagnation of water in a cold-

Chapter 4 — Operational management

Figure 4 Dead-leg formed by the cold pipework when a
TMV is installed upstream of a mixing tap

Hot water Hot water
return flow

Cold water
supply

Hot water
flow

Hot water
return

TMV

* Cold waterﬁ

supply

(b)

In the case of (a), as the tap lever is moved progressively from
left to right, only cold water will be drawn through initially.
When fully to the right, cold water will cease to flow and water
will flow from the upstream TMV.

In the case of (b), if the lever remains in the fully hot position, as
it is raised to draw-off water, there may never be flow from the
direct cold-water pipe supplying the tap.

water system, it can be beneficial to arrange the
pipework run so that it ends at a frequently
used outlet. A dead-leg may also exist when a
TMYV is installed upstream of a mixing tap (see
Figure 4). Depending on the activities of the
room in which the tap is located, cold water
may never be drawn through the pipe between
the cold water connections of the mixing valve
and mixing tap.

g. Assess the water system for blind ends and
dead-legs (for example, where water is supplied
to both the cold-water outlet and a TMV
supplying an adjacent blended water outlet, as
such cold-water outlets in augmented care units
may be commonly underused). When
removing outlets, the branch hot- and cold-
water pipes should also be cut back to the main
distribution pipework in order to eliminate

blind ends.
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h. Assess the water distribution system for non-

metallic materials that may be used in items
such as inline valves, test points and flexible
hoses. They should be replaced according to
the guidance in safety alert (DH (2010) 03:

‘Flexible water supply hoses’.

i. All materials must be WRAS-approved and

must not leach chemicals that provide nutrients
that support microbiological growth. Materials
should also be compatible with the physical
and chemical characteristics of water supplied
to the building. Flexible pipes should only be
used in exceptional circumstances (for example,
where height adjustment is necessary as in
installations such as rise-and-fall baths and

hand-held showers).
POU filters, where they can be fitted, may be

used to provide water free of P aeruginosa.
Where fitted, regard filters primarily as a
temporary measure until a permanent safe
engineering solution is developed, although
long-term use of such filters may be required in
some cases. Where POU filters are fitted to
taps, follow the manufacturer’s
recommendations for renewal and replacement
and note that the outer casing of a POU filter

Note:

and the inner surface can become
contaminated (see Health Technical
Memorandum 04-01 Part B).

. In certain circumstances, the WSG may decide

it is necessary to carry out a disinfection of the
hot- and cold-water distribution systems that
supply the unit to ensure that contaminated
outlets are treated. See Health Technical
Memorandum 04-01 (Part A Chapter 17) for
guidance on how to carry out the disinfection
procedure. Note that with respect to

P aeruginosa, hyperchlorination is not effective
against established biofilms. Consider replacing
contaminated taps with new taps; however,
there is currently a lack of scientific evidence to
suggest that this will provide a long-term
solution. When replacing taps, consider fitting:

(i) removable taps;
(ii) taps that are easy to use;

(iii) taps that can be readily dismantled for
cleaning and disinfection;

(iv) taps to which a filter can be attached to the
spout outlet. Note: Such taps can be used
for supplying water for cleaning incubators
and other clinical equipment.

In the event of an outbreak or incident, further advice on the management of P aeruginosa

contamination in water systems can be sought from PHE.
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Appendix 1 — Best practice advice relating to clinical wash-hand basins

Appendix 1 — Best practice advice
relating to all clinical wash-hand
basins in healthcare facilities

Notes:

1. Clinical wash-hand basins are particularly high
risk. It is therefore important to ensure the
cleaning of these basins and the taps is
undertaken in a way that does not allow cross-
contamination from a bacterial source to the tap.
During cleaning of basins and taps, there is a risk
of contaminating tap outlets with
microorganisms if the same cloth is used to clean
the bowl of the basin or surrounding area before
the tap. Waste-water drain outlets are particularly
risky parts of the basin/system and are almost
always contaminated (see Breathnach et al. 2012).
Bacteria may be of patient origin, so it is possible
that bacteria, including antibiotic-resistant
organisms, could seed the outlet, become resident
in any biofilm and have the potential to be
transmitted to other patients.

2. If POU filters are fitted to taps, the same
cleaning regimen applies to the wash-hand basin,
but clean the filter itself according to the
manufacturer’s instructions. Take care to avoid
contaminating the external surface and outlet of

the filter.

Use the clinical wash-hand basin only for hand-
washing:

a. Do not dispose of body fluids at the clinical

. Do not touch the spout outlet when washing

hands.

. Clean taps before the rest of the clinical wash-

hand basin. Do not transfer contamination
from wash-hand basin to wash-hand basin.

. Do not dispose of used environmental cleaning

agents at clinical wash-hand basins.

. Make sure that reusable containers containing

environmental cleaning agents are used in a
manner that will protect them from
contamination with P aeruginosa (see Aumeran
et al. 2007; Ehrenkranz et al, 1980; Sautter et
al., 1984).

. Use non-fillable single-use bottles for

antimicrobial hand-rub and soap.

i. Consider the appropriate positioning of soap

and antimicrobial hand-rub dispensers. The
compounds in the products can be a source of
nutrients to some microorganisms. Therefore,
it is advisable to prevent soiling of the tap by
drips from the dispensers or during the
movement of hands from the dispensers to the
basin when beginning hand-washing.

j. Identify and report any problems or concerns

relating to safety, maintenance and cleanliness
of wash-hand basins to the WSG. Escalate

unresolved issues to higher management and/or

fzvash—ha'nd bas.ip — use the slophopper or sluice the IPC team as appropriate.
in the dirty utility area.

Management should ensure that all staff with
responsibility for cleaning should be adequately
trained and made aware of the importance of high
standards of cleanliness. Refresher training should be
given where a specific area does not maintain the
expected standard of cleanliness. Visual monitoring
of domestic staff should be undertaken by means of

regular audits.

b. Do not wash any patient equipment in clinical
wash-hand basins.

c. Do not use clinical wash-hand basins for
storing used equipment awaiting
decontamination.
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Appendix 2 — Types and method of
operation of taps and TMVs

Manual mixing taps (non-TMV):

1. There are three main types of manual mixing tap:

* Single sequential lever operation. This is the
simplest type. As the lever is moved from left to
right, or vice-versa, cold water begins to flow
and progressively hot water is introduced into
the tap body until a fully hot flow is achieved.

* Single lever combined temperature and flow
control. This type has a lever that may be
moved from left to right to control temperature
and raised and lowered to control and turn on
and off the water flow.

* Dual lever. This type has separate lever
controls for both the hot and cold water supply
to the mixed temperature outlet. As these taps
are not normally accessible to patients, the
provision of a thermostatic control may be seen
as unnecessary.

Note:

The decision whether to install a TMV in areas
not normally accessible to patients should be
based on a risk assessment (see_paragraphs 4.11—
4.26). If the risk assessment determines that there
is a potential scalding risk, the manual mixing

tap should be:

a. preceded by a TMV to ensure that the hot
water at the point of discharge is supplied
at a safe temperature;

b. a “Type 1” tap, which incorporates a
maximum temperature stop to ensure both
hot and cold supplies are always flushed.

See Note after paragraph 3.7.

Sensor-operated tap

2. This is essentially an outlet spout of a tap with no
manual lever or controls. On/off control of water is
by means of a solenoid valve that is activated by an
infrared or similar sensor to detect the presence of
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the user. (Some taps require the metal surface of the
spout to be touched.) Water temperature is
controlled by a TMYV fitted upstream or downstream
of the solenoid valve.

Thermostatic mixing tap

3. These are often referred to as mixing taps with
integral TMVs. They contain an automatic
temperature-controlling device such as a TMV but
have an operating mechanism to adjust temperature
from fully cold to the maximum pre-set blended
water temperature permitted by the automatic
device. In the event of failure of the cold water
supply, the mixed/blended temperature outlet port
will be automatically closed to prevent high water
temperature being discharged. The operating
mechanism can also control and turn on/off the
water flow. They can also be separate mechanisms,
functioning independently, with one actuating the
flow of mixed water at a fixed temperature and the
other actuating the flow of cold water.

Thermostatic mixing valve (TMV)

4. TMVs are typically configured as a t-shaped device
with opposing hot and cold water inlets and a mixed/
blended temperature water outlet (see paragraph
4.49(f)). They are pre-set to deliver a fixed
temperature and, in the event of failure of the cold-
water supply pressure, will automatically close to
prevent discharge of excessively hot water at the outlet.

Guidance on the selection of taps and basins
used in healthcare is given in Health Building
Note 00-10 Part C — ‘Sanitary assemblies’.

For more information on the TMV approval
scheme, visit BuildCert at http://www.buildcert.

com/tmv3.htm).

Information on the construction and operation
of taps/TMVs used in healthcare can be found
on the TMVA website (http://www.tmva.org.uk).
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Appendix 3 — Water sampling

Appendix 3 — Water sampling

1. Sampling should be undertaken by staff trained in
the appropriate technique for taking water samples
including the use of aseptic technique to minimise
extraneous contamination. The method used in this
guidance may differ from the collection of water
samples for other purposes (for example, for

sampling Legionella).

2. Carefully label samples such that the outlet can be
clearly identified; system schematics indicating each
numbered outlet to be sampled can be helpful in this
respect.

3. The main strategy for sampling is to take the first
sample of water (pre-flush) delivered from a tap ata
time of no use (at least 2 hours or preferably longer)
or, if that is not possible, during a time of its lowest
usage. This will normally mean sampling in the early
morning, although a variety of use patterns may
need to be taken into account.

4. Disinfectants in the water, such as chlorine or
chlorine dioxide, will have residual activity after
taking the sample and may inactivate bacteria in the
sample prior to its processing. To preserve the
microbial content of the sample, neutralise oxidising
biocides by dosing the sample bottle with 18 mg of
sodium thiosulphate (equating to 18 mg/L in the
final sample, which will neutralise up to 50 ppm
hypochlorite). Sterile bottles are normally purchased
containing the neutraliser. EDTA
(ethylenediaminetetraacetic acid) may be used as a
neutraliser for systems treated with copper and silver
ions (BS 7592). The relevant Health & Safety
Executive’s advice regarding the use of elemental
copper as biocide should be consulted (http://www.
hse.gov.uk/legionnaires/fags.htm#silver-copper-
systems). Where disinfectants are being applied to
the water system, take advice on the appropriate
neutralisers to use.

5. The tap should not be disinfected by heat or
chemicals before sampling (pre- or post-flush — see
paragraph 12), nor should it be cleaned or disinfected

immediately before sampling.

6. Label a sterile collection vessel (200-1000 mL
volume) containing a suitable neutraliser for any
biocide the water may contain. The labelling
information should contain details of the tap location,

sender’s reference, pre- or post-flush (see paragraph

12), person sampling, date and time of sampling.

7. If P aeruginosa has been found in a pre-flush
sample, take a second paired set of samples. The first
would be a pre-flush sample as before. Run the tap
for two minutes and take a second identical post-
flush sample. Bacteria in this second sample (termed
post-flush) are more likely to originate further back
in the water system. A substantially higher bacterial
count in the pre-flush sample, compared with the
post-flush, should direct remedial measures towards
the tap and associated pipework and fittings near to
that outlet. A similar bacterial count in pre-flush and
post-flush samples indicates that attention should
focus on the whole water supply, storage and
distribution system. A more extensive sampling
regimen should be considered throughout the water
distribution system, particularly if that result is
obtained from a number of outlets.

8. Although water sampling is the principal means of
sampling, there may be occasions when water
samples cannot be obtained immediately for analysis.
In the event of a suspected outbreak, swabbing water
outlets (as per section 5.4 of the Standing
Committee of Analysts’ (SCA) 2010 guidance) to
obtain strains for typing may provide a means of
assessing a water outlet, but this does not replace

water sampling (see_paragraph 15 on swabbing).

Procedure for obtaining the samples

9. Pre-flush sample: Aseptically (that is, without
touching the screw thread, inside of the cap or inside
of the collection vessel) collect at least 200 mL water
in a sterile collection vessel containing neutraliser.
Replace the cap and invert or shake to mix the
neutraliser with the collected water.

10. Dependent upon the water distribution system
design, and the type of water outlet, the water feed
to the outlet may be provided by:

* a separate cold-water supply and hot-water
supply to separate outlets;

* a separate cold-water supply and hot-water
supply, which may have its final temperature
controlled by the use of an integral TMV
within the outlet; or
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K

Collect at least 200 mL water in a sterile collection vessel

* aseparate cold-water and a pre-blended hot-
water supply that has had its temperature
reduced by a TMV prior to delivery to the
outlet.

11. For separate hot- and cold-water outlets, each
outlet is individually tested with its own collection
vessel and outlet identifier. For blended outlets (that
is, where both hot and cold water come out of the
same outlet):

* sample water with the mixing tap set to the
fully cold position using an individual
collection vessel and outlet identifier, and note
the temperature setting;

* sample the blended outlet set to the maximum
available hot-water temperature using an

individual collection vessel and outlet identifier,

and note the temperature setting.

12. Post-flush sample: where this is required, allow
the water to flow from the tap for 2 minutes (see

above) before collecting at least 200 mL water in a
sterile collection vessel with neutraliser. Replace the
cap and invert or shake to mix the neutraliser with
the collected water. This sample, when taken
together with the pre-flush sample, will indicate
whether the tap outlet and its associated components
is contaminated or if the contamination is remote
from the point of delivery (see Table 1).

13. If a sample from a shower is required, then place
a sterile bag over the outlet. Using sterile scissors, cut
a small section off the corner and collect the sample
in a sampling container (see PHE’s (2013)
‘Guidelines for the collection, microbiological
examination and interpretation of results from food,
water and environmental samples taken from the
healthcare environment (forthcoming)).
Appropriate precautions should be taken to
minimise aerosol production as described in BS

7592.

14. The collected water should be processed within 2
hours. If that is not possible, then it should be
refrigerated within 2 hours and kept at 2-8°C and
processed within 24 hours.

15. To take a swab sample, remove a sterile swab
from its container and insert the tip into the nozzle
of the tap. Care should be taken to ensure no other
surfaces come into contact with the tip of the swab.
Rub the swab around — that is, move it backwards
and forwards and up and down, as much as possible,
on the inside surface of the tap outlet or flow
straightener (see photograph). Replace the swab
carefully in its container, again ensuring no other
surfaces come into contact with the tip of the swab.
Place the swab in a transport medium or maximum
recovery diluent (MRD) and send to the laboratory.

A sterile swab should be rubbed on the inside surface of the tap outlet
or flow straightener
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Appendix 4 — Microbiological
examination of water samples for

P. aeruginosa

Notes:

This appendix has been developed to provide
technical guidance for a range of laboratories
(including NHS, PHE and commercial
laboratories) that have the capability and capacity
to undertake water sampling and testing.

Alternative water-testing methods other than
filtration that can show equivalence and/or
improvement on the sensitivity and enumeration
of P aeruginosa are also acceptable.

An oxidase test alone is not sufficiently specific to
identify P aeruginosa.

Definition

1. P aeruginosa are Gram-negative, oxidase-positive
bacteria that, in the context of this method, grow on
selective media containing cetrimide (cetyl
trimethylammonium bromide), usually produce
pyocyanin, fluoresce under ultraviolet light 360 + 20
nm, and hydrolyse casein. 2 aeruginosa needs to be
identified by the following methods — identification
by a positive oxidase test alone is insufficient.

Testing principle

2. A measured volume of the sample or a dilution of
the sample is filtered through a membrane filter
(<0.45 microns) to retain bacteria and the filter is
then placed on a solid selective and differential
medium.

3. CN agar contains cetyl trimethylammonium
bromide and nalidixic acid at concentrations that
will inhibit the growth of bacteria other than

P aeruginosa. Other selective and differential agars
are available and acceptable if validated.

4. The membrane is incubated on a selective/
differential agar and characteristic colonies are
counted. Confirmatory tests are carried out where

necessary (see paragraph 15) and the result is

calculated as the colony count per 100 mL of water.

5. P aeruginosa usually produces characteristic blue-
green or brown colonies when incubated at 37°C for
up to 48 hours. Confirmation of isolates is by sub-
culture to milk agar supplemented with cetyl
trimethylammonium bromide (commercially
available) to demonstrate hydrolysis of casein.

Sample preparation and dilutions

6. Water samples should be received and handled as
described in the SCAs’ 2002 guidance (currently
under review). For example, samples should be
examined as soon as is practicable on the day of
collection. In exceptional circumstances, if there is a
delay, store at 2-8°C and do not exceed 24 hours
before the commencement of analysis.

Filtration and incubation

7. Aseptically measure and dispense 100 mL of water
sample into the sterile filter-holder funnel. If the
funnel is graduated to indicate volume, this can also
serve to measure the volume.

8. If high bacterial numbers are present in water
samples, it may be impossible to count individual
colonies accurately on the filter membrane.
Therefore, if high counts are expected, a range of
dilutions made in sterile diluent (water, MRD or
similar) can be processed in parallel with the
undiluted sample. An example of this would be a
1-in-10 and a 1-in-100 dilution processed as well as
an undiluted sample. Filtration of 10 mL rather than
100 mL is an alternative to filtering 100 mL of a 1-in-
10 solution.

9. Draw the water sample through the filter.

10. Aseptically place the membrane onto the
pseudomonas selective and differential agar (see

paragraph 3) and incubate aerobically at 37°C.
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Counting of colonies
11. Examine plates after 22 hours + 4 hours and 44
hours + 4 hours of incubation.

12. Count all colonies that produce a green/blue
(demonstrating pyocyanin production), or reddish-
brown pigment and those which fluoresce under
ultraviolet light (optional). Exposure of colonies to
daylight for 2—4 hours enhances pigment
production. When there is a moderately heavy
growth of P aeruginosa and other organisms on the
membrane, colonies adjacent to pyocyanin-
producing colonies of P aeruginosa can also appear
green after 44 hours + 4 hours of incubation, making
the interpretation of the count difficult. Observing
the plates after 22 hours + 4 hours assists in the
interpretation in these instances.

Plate showing high counts of pyocyanin-producing colonies of
P. aeruginosa

Processing of swabs

13. Swabs can show presence of P aeruginosa but will
not provide equivalent quantitative results as water
sampling. They can be used to show the presence or
absence of P aeruginosa at the outlet.

14. In the laboratory, use the swab to inoculate a
portion of an agar plate that is selective and
differential for P aeruginosa (see paragraphs 2 and 3).
Streak the inoculum on the plate as for a clinical
sample. Incubate as described for filter samples
above. Alternatively, after sampling, place the swab
in 10 mL MRD, vortex, then plate out (using serial
dilution) on the appropriate media and incubate as
above.

22

Confirmatory tests

15. Colonies that clearly produce pyocyanin (green/
blue pigmented) on the membrane are considered to
be P aeruginosa and require no further testing. Other
colonies which fluoresce or are red/brown require
confirmation. If more than one volume or dilution
has been filtered, proceed if possible with the
membrane yielding 20—-80 colonies to enable
optimum identification and accurate enumeration of
colonies. Where there is doubt, perform additional
tests to yield reliable species identification.

16. To confirm other colonies, subculture from the
membrane onto a milk cetrimide agar (MCA) plate
and incubate at 37°C for 22 hours + 4 hours.
Examine the plates for growth, pigment, fluorescence
and casein hydrolysis (clearing medium’s opacity
around the colonies). If pigment production is poor,
expose the MCA to daylight at room temperature for
2—4 hours to enhance pigment production and re-
examine.

17. P aeruginosa is oxidase-positive, hydrolyses casein
and produces pyocyanin and/or fluorescence.
Occasionally atypical non-pigmented variants of

P aeruginosa occur. A pyocyanin-negative, casein-
hydrolysis-positive, fluorescence-positive culture
should be regarded as P aeruginosa. Additional tests
may be necessary to differentiate non-pigmented

P aeruginosa from P fluorescens (such as growth at
42°C or resistance to C-390, 9-chloro-9-(4-
diethylaminophenyl)-10-phenylacridan or
phenanthroline or more extensive biochemical tests).

Table A1

Colony on

Oxidase
test

Fluorescing Caseinolytic =~ Confirmed
on MCA on MCA P
aeruginosa

CN agar

Blue or + NT NT

non-
fluorescing
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Retention of P. aeruginosa isolates

18. Where an investigation into clinical infections is
underway, inform the testing laboratory that the
isolates of P aeruginosa and associated sampling
location information should be retained for a
minimum of three months as they may be required
for typing at a later date.

19. It will then be the responsibility of the testing
laboratory to ensure that these isolates are supplied
to the typing laboratory (for example, PHE at
Colindale) when requested, and this should be
written into the contract for testing.

Calculation of results
20. Express the results as colonies of P aeruginosa per
100 mL of the undiluted sample, for example:

e for 100 mL sample — the count on the
membrane;

e for 10 mL of sample — the count on the
membrane multiplied by 10;

e for 1 mL of sample — the count on the
membrane multiplied by 100.

Reporting
21. If P aeruginosa is not detected, report as “Not
detected in 100 mL”.

22. If the test organism is present, report as the
number of P aeruginosa per 100 mL. Reports should
be specific to P aeruginosa, and not generic
Pseudomonas species.

23. The sample reference originally submitted should
be reported with each result.

Microbiological typing

24. Water and/or tap-swab isolates being sent to
PHE’s Antimicrobial Resistance and Healthcare
Associated Infections (AMRHAI) Reference Unit for

molecular analysis of P aeruginosa should only be

referred if the isolates have been confirmed to be
P aeruginosa and if there is a possible link to the
outbreak strain under investigation.

25. Referrals of P aeruginosa isolates for typing
should only be sent after consultation with the
typing laboratory.

26. Where many taps are positive for P aeruginosa,
send one colony of the P aeruginosa from each water
sample. Save the primary isolation plate for possible
further examination once the results of typing are
known and have been discussed with the typing
laboratory. Analysis of results to date has consistently
shown that multiple picks have been representatives
of the same strain; since multiple taps are being
sampled, an idea of the extent of homogeneity or
otherwise will still be gained where only one colony
is sent from each water sample.

27. If only two or three taps are positive for

P aeruginosa, then send two separate colony picks of
confirmed P aeruginosa from the primary plate per
water sample to AMRHAI (taking the stipulations in
paragraph 25 into account). Label these clearly as
being from the same water sample (so that AMRHAI
can accumulate data on how common mixed strains
are seen in the same tap water).

28. It is important that the request forms have
information about the links between tap water and
cases as illustrated in the following examples:

a. water from tap in room “A” ref patient “X”;
b. water from tap in sluice room;

c. tap water from room “C” with no cases.

29. It is important to recognise that there are some
types of P aeruginosa that are relatively commonly
found in the environment and among patient
samples globally. These include the PA14 clone and
clone C; a match between patient and water samples
with these strains is not necessarily evidence of
transmission between the two.
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Flowchart showing the processing and enumeration of P. aeruginosa by membrane filtration

Maintain the cold chain during transport of the sample to the laboratory

Process within 2 hours. If not possible, refrigerate within 2 hours, keep at 2-8°C and process
within 24 hours

Make any necessary dilutions

Aseptically place the membrane onto the pseudomonas selective and differential agar and incubate at
37°C; examine after 22 hours + 4 hours and 44 hours + 4 hours

Count all colonies that produce a green/blue or reddish-brown pigment and those that fluoresce under
UV light (optional)

Subculture non-pyocyanin-producing (green/blue) colonies to MCA and incubate at 37°C for 22 + 4 hours

Examine the plates for growth, pigment, fluorescence and casein hydrolysis. If pigment production is poor,
expose the MCA to daylight at room temperature for 2-4 hours to enhance pigment production and
re-examine

Calculate confirmed count and report as P. aeruginosa
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Appendix 5 — Example of a typical risk assessment to

inform the WSP for augmented care units

Facility/ward/department:

Date:

Brief description of activity, location or equipment: to determine the level of risk that Pseudomonas aeruginosa from the water use/supply poses to the

patients in the unit

Assessment completed by:

Description of the hazards i) a_ff_e el by s Existing controls Likelihood Impact R|_s X
work activity and how rating
Infection/colonisation with | Susceptible patients within | USE OF WATER: (See risk

Pseudomonas aeruginosa augmented care units
from contaminated water

Note to reader: This is an
example risk assessment. The
control measures outlined are
not exhaustive but are for
illustrative purposes only.
Each healthcare provider will
have its own risks and will
(Namest/titles): need to carry out a risk
assessment based on these
risks (see paragraphs 4.18-
4.23 for examples of other
risks and further guidance).

For direct contact with patients, water of

a khown satisfactory quality is used:

¢ water where testing has shown absence
of P. aeruginosa; or

¢ water supplied through a point-of-use
(POL) fi&':.’:‘; or P

o sterile waker (for skin contact for babies
in neonatal intensive care units).

ENGINEERING ASSESSMENT OF WATER

SYSTEMS:

o Correct installation and commissioning
of walter systems in in Line with HTM
04-01 is adhered to

e Schematic drawings are available for
water systems,

FLUSHING:

e Flushing of water outlets is carried out
and documented.,

SAMPLING:

o Plans for the sampling and microbio-
logical testing of water are in place

scoring matrix
on next page)

S)UN 2JBd PajUBWENe J0) dSAA BY3 WIOSUI O} JUSLISSasSe ysu [ed1dA} e jo ajdwex3 — G xipuaddy



9¢

Risk scoring matrix

Risk scoring:  Use the grid below to achieve and overall score for the risk by measuring across for the impact and down for the
likelihood.
IMPACT
1 2 3 4 5
L 1
I
K 2
E
L
| 3
H
O 4
O
D 5
Ke Green Amber Red
y Low Medium High

The resulting action plan should include:

Sources of information/persons consulted

Further action if necessary to control the risk

Person/s responsible for coordinating implementation of the action.
Recommended timescales

Date completed

Revised risk rating
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Appendix 6 — Exemplar P. aeruginosa sample sheet

Appendix 6 — Exemplar P. aeruginosa
sample sheet

Hospital/site: St Lukes Time sample taken: 07.00©
Building: East Wing Date: 20 February 2013
Faculty/department/ward: 12 Name of sampler (print): 3. IONES

Bacterial species:
Pseudomonas aeruginosa

Note: The tap should not be cleaned or disinfected by heat or chemicals immediately before sampling

Room Room Outlet Outlet Pre-flush Post-flush Sample’s barcode (affix
No. name type ID No. sample sample | adjacent to sample details)

lo1 Neowakal

ICcy:
~-WHB -Mixer -ool Yes
~-WHB -Mixer -002 Yes Yes

102 Neowatal

ICU clean

u.&i.i.i.&y:

-WHB -Mixer -003 Yes
-Stnle -H/C -004 Yes

Lever—op

Notes

Refer to Appendix 3 in HTM 04-01 ‘Addendum: Pseudomonas aeruginosa — advice for
augmented care units' for detailed advice on obtaining samples correctly
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