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further to form up to 50,000 merozoites in each infected
hepatocyte (L 4), which are released into the blood.
The liver stage takes about 6 days. (The liver forms of
Plasmodium vivaxand Plasmodium ovale remain viable as
hyponoites a er the blood forms have been eliminated,
accounting for episodes of relapse and parasitaemia
weeks or months later.)

Merozoites in the blood attach to and enter RBC (R 1, 2)
and reproduce through ring, trophozoite, schizont and
merozoite stages. Up to 30 daughter merozoites are

released from each infected RBC (R 3...6), and then infect

new RBC, initiating the next cycle. This RBC stage takes
about 2 days, so the minimum incubation period aer
mosquito bites is about 8 days.

It is the massive release of merozoites from RBC within
a short period that activat es the immune response, with
release of cytokines that result in fever, chills and rigors.
The repeated cycles of RBC infection require large num-
bers of damaged RBC to be cleared by the spleen, and sple-
nomegaly occurs. When abnormal RBC become trapped
in capillaries, with resulting ischaemia, manifestations
such as cerebral malaria can occur (see Chapter 14).

@

Plasmodium vivax
dormant form

Parasites 23

Aer 1 week or so, developing male and female
gametocytes appear in the blood (G 1, 2). Mature female
macrogametocytes and male microgametocytes are
taken up by the blood-feeding female mosquito (G 3). In
the mosquito midgut ( Figure 1.35b), the male gameto-
cyte undergoes ex"agellation to produce sperm-like
bodies, which mate with th e haploid female gametocyte
to form the oocyte (M 1,2). This develops into a motile
ookinete that burrows through the midgut epithelium
to the haemocoele membrane, outside the midgut wall
where it encysts (M 3...5). This matures and releases spo-
rozoites into the insectes haemolymph, that migrate to
the salivary glands. A er a few days they mature, await
for the next blood feed the mosquito takes, and enter the
human host.

THE LIFE CYCLE OF SCHISTOSOMA
HAEMATOBIUM

The life cycle of Schistosoma haematobiumis shown
in Figure 1.36. The adult worms live for years in the
venules of the urogenital venous system, and chronic
egg production by the female means that eggs are being

G3

6 days

9-12 days

Figure 1.35 The life cycle of the malaria parasite. (a) In the human: B: blood; L: liver hepatocyte; R: red blood cell;
G: gametocye stages; (b) in the mosquito (M) midgut, and on the midgut epithelium.






















































































































































































































































































































































































































































































































































































































































































































































Infection Control Scenarios

INTRODUCTION

Five scenarios (I-V) are presented here as an illustrated learning exercise, to highlight key points to consider when an
infection incident or outbreak occurs on a ward.

As shown in Chapter 3, patients with infection account for a signi cant proportion of hospital admissions. From the
outset, the organism causing an infection needs to be assessed in terms of its infection control status and management.
Within the health care system, an infection identi ed in the rst 48 hours from admission is de ned as community-
acquired, while an infection identi ed a er this time is considered a hospital-acquired infection (HAI). The scenarios
discussed here relate to HAL.

A HAI can arise from the patient’s colonizing ora, because of bad practice. A Staphylococcus aureus bacteraemia
(MSSA or MRSA) from a poorly managed PVC is one example. Other HAI infections occur because of transmission of
the organism from one patient or sta member to others, or because of acquisition from a contaminated environment.
There are several sources of organisms, and Chapter 6, Figure 6.8 should be referred to.

Many organisms have infection control status from admission onwards. Virulence, the severity of disease caused, the
treatment options available (multiple antibiotic resistance, for example), as well as the source and mode of transmis -
sion, determine this status (see Figure 3.13). MRSA Streptococcus pyogene&SBL ‘coliforms’, CPEPseudomonas aerugi-
nosa, Clostridium di cile, Mycobacterium tuberculosis, in uenza A/B, RSV, norovirus, VZV and Ebola virus are examples.

When a single patient is identi ed with a HAI, this is an incident. Two or more patients with the same HAI, in terms
of timeframe, location and source, identify an outbreak.

Every incident or outbreak is of concern, and requires immediate infection control action. Outbreaks amplify this
concern, as multiple transmission events have taken place. Identifying and eliminating the source or sources of the
organism must be seen as urgent. In addition to the infection control team, the investigation requires the input and
cooperation of all ward sta, and medical sta must have an active role.

It is essential to identify the groups of individuals who are at risk of acquiring the infection from the rst infected
individual (the index case). Usually, this is other patients, but certain infections such as norovirus also a ect sta and
visitors, who can also be the source of this organism by vomiting unexpectedly on the open ward.

MANAGEMENT OF AN INFECTION CONTROL SITUATION, SUCH AS A HAI

The process in managing an infection control incident or outbreak centres on the following:
To consider and identify the infection/organism in the index patient at the earliest opportunity.
To ensure that the index patient is immediately managed to make that person safe. This includes collecting the
necessary specimens to con rm the diagnosis and giving the necessary treatment.
To ensure that the index patient is moved to a single room (preferably under negative pressure) at the earliest
opportunity to prevent transmission of the organism to other susceptible individuals.
To ensure that sta managing the index patient are fully informed of the risks and use the appropriate PPE for the
period that the patient is considered infectious.
To ensure that any area or equipment potentially contaminated with the organism is appropriately and safely
cleaned, decontaminated or disposed of, to remove potential repositories of the organism.
To ensure that other patients on the ward, their carers, visitors and hospital sta are appropriately informed of the
situation. This applies in particular to patients identi ed as contacts, who may need screening samples collected or
other tests done.
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To ensure that hospital management is appropriately updated of the situation.

To ensure that the local health protection team (HPT) is informed appropriately at the earliest opportunity. This
provides the alert to identify and act on a situation in the community where the same organism may be active.
Note that this point must also be emphasized in relation to infections diagnosed in the pre-48 hour period
(community-acquired).

To identify the breach of practice that led to the HAI, and immediately address this to prevent further cases.

THE CONSEQUENCES OF A HAI

Incidents and outbreaks can place patients and sta at risk of serious infection. They create additional work for sta
on the ward and the ICT, who must investigate the incident, determine its cause and then ensure that standards are
improved and maintained, to prevent future occurrences.

Patients who have been discharged recently from hospital, and who are considered to have been in contact with
the index patient or sta member and are potentially at risk, need to be contacted, as does their consultant and GP.
Informing the relative or carer of an elderly confused patient is another example of the necessary communication
required.

Infection control incidents have a signi cant e ect on the functioning of a hospital. Vacant beds on an a ected
ward are ‘blocked’, and bays and wards closed until an incident or outbreak is resolved. This has a knock-on e ect
for the whole hospital, an important one being the need to cancel and postpone elective surgery. In addition, the
hospital department responsible for cleaning has to provide an enhanced service, which can severely strain their
resources.

THE SCENARIO WARD

The scenario ward has been introduced in Chapter 6, Figure 6.5. The example is an orthogeriatric ward for female
patients, all having had recent orthopaedic surgery. In bays A and B, beds with lockers are numbered clockwise 1-4
from the top le . Although not shown for simplicity, around the patient’s bed area (including the locker) are curtain
rails. Hung from these are sets of disposable curtains, which are closed when a patient requires visual privacy, such as a
review by the medical team. The curtain that separates adjacent beds, for example, beds Al and A4, is shared. The bed,
locker and the curtains that enclose a single patient area de ne a ‘bed space’.

When there is no infection control alert on a ward, it is reasonable for bay doors to be kept open. Post-operation
patients and frail, elderly patients can have di culty pushing open doors on a self-closing mechanism, but these doors
are always closed when an infection control incident or outbreak situation exists.

The patient in the single room is known ESBL ‘coliform’ positive, with the organism present in a CSU. This Escherichia
coli is sensitive to ertapenem, meropenem, cipro oxacin and gentamicin.

It is important to note where hand wash stations are. Ward areas that patients and visitors should not have access
to are key-pad locked. Although not shown here, a ward will have a secure room for storage and preparation of drugs
for administration.

The ward layout of the scenario ward under normal conditions is shown.

In the rst four scenarios, bed B1 is shown as unoccupied at a speci ¢ time. A female patient, as a ‘medical outlier’, is
due to be admitted to this bed from the medical admissions unit (MAU). However, the infection control situation takes
priority, to allow the movement of patients on the ward, and thus the transfer of the patient from MAU to this ward is
blocked.

For the relevant organism/situation described in each scenario, the organism highlighted is considered to have a
higher risk rating than the ESBL ‘coliform’, and the index patient, or most infectious patient identi ed, must be nursed
in the single room. Under these circumstances the ESBL-positive patient is deemed of ‘lower risk’ and is moved to the
bed B1. She is nursed next to a hand wash station at the end of the ward, and all sta are reminded of the correct infec -
tion control procedures.
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HOW WARD AREAS ARE CLEANED AND DECONTAMINATED
It is useful to appreciate how ward areas are cleaned and decontaminated to eliminate or minimize the transmission
of an organism.

THE PROCESS

In general, the mode of spread of an organism determines the level of cleaning on a bay. When there is likely infectious

faecal and/or vomit contamination, the whole bay is cleaned. When an organism such as Streptococcus pyogenes or

MRSA is identi ed in a patient, the bed space, as de ned above, is cleaned.
Cleaning the single room. Following transfer of the ESBL-positive patient to bed B1, the curtains are removed and
disposed of, and the bed, single room and en-suite ablution facilities are cleaned with a chlorine-based solution.
Single rooms should be ‘sealable’, and are then exposed to a hydrogen peroxide vapour generating system, as
described below. The bed and mattress are then removed to the hospital's bed cleaning and refurbishment facility.
A replacement bed from this facility is moved onto the cleaned single room, and a new set of curtains is hung.
Cleaning the bay. Usually there will be a vacant bed, as the index patient will have been moved to the single room.
A er removal of all the curtains, the vacant bed is cleaned and decontaminated so that it can be safely removed
to the designated bed cleaning and refurbishment facility in the hospital. Starting with the empty bed space, sur -
faces are cleaned with a chlorine-based solution, with the occupied beds being moved into a clean space in turn.
A cleaned bed from the hospital facility is brought onto the bay to Il the empty bed space. A full set of disposable
curtains is then hung.

Cleaning a bed space follows the same procedure, but the area cleaned is restricted to the curtains that surround a
single bed; these curtains are disposed of rst, and new ones hung at the end of the cleaning process. A cleaned bed from
the hospital facility completes the process.

WHAT IS USED IN CLEANING

With the appropriate patient and sta safety guidance, there are two main ways of removing micro-organisms from a

contaminated, or potentially contaminated, clinical area. These are:
Use of chlorine-based chemicals, such as sodium dichloroisocyanurate, which are generally e ective in cleaning
and decontamination of surfaces, including those soiled with the spores of Clostridium di cile. The limitation is that
this process is done manually, and certain parts of the ward area may not be accessible.
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Having cleaned the area with a chlorine-based chemical and where a room can be vacated and sealed, hydrogen
peroxide vapour is used. In aqueous form, hydrogen peroxide acts as a sterilant, killing vegetative cells, and impor -
tantly, the spores of Clostridium di cile (and those of fungi), as well as viruses, such as norovirus. Hydrogen perox -
ide vapour behaves as a ‘lazy gas’, with the ability to permeate throughout an enclosed space, gaining contact with

all exposed surfaces, including those that cannot be reached by hand. The room must then be ventilated to enable
safe access.

SCENARIO | HOSPITAL ACQUIRERePTOCOCCUS PYOGERBAS SCALP WOUND INCIDENT
AND SUBSEQUENT IDENTIFICATION OF AN OUTBREAK

DAY 0; 0600 HOURS

The patient in bed A2 was making good progress with her rehabilitation, but fell 5 days ago and sustained a lacera -
tion to her scalp, which was sutured. The nursing sta note that the patient has become increasingly unwell during
the early hours, and when the surgical on-call doctor attends, the patient has a temperature of 39°C and a MEWS of 4.
Examination reveals cellulitis around a now oozing scalp laceration.

Amongst other interventions, a set of blood cultures and a swab of the laceration are collected. The patient's admis -
sion MRSA screen is negative. It is considered likely that this is MSSA infection from the patient’s colonizing ora.
Flucloxacillin 2 g g6h IV is prescribed.

The ward layout at 0600 is shown in Figure I.1. The patient with the scalp wound infection is in A2. The patient in A3
has a urinary catheter in place, which was inserted 2 days previously, during induction for her orthopaedic operation.
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DAY 0; 1700 HOURS
In the laboratory, the blood culture set signals positive, and gram-positive cocci in chains are seen on staining; the
direct agglutination test for Streptococcus pyogenes is positive. The microbiologist reports this presumptive result. The
patient’s general condition has improved, she is apyrexial and has a MEWS of 2. The microbiologist advises changing
ucloxacillin to benzyl penicillin 1.2 g g6h IV.

The ward layout at 1700 is shown in Figure 1.2. The likely Streptococcus pyogenes scalp wound infection
in the patient in A2 means that this patient is now the index patient (I), and infection control action is now
required. Bed Bl is now vacant, following discharge to home of the patient in that bed during the morning.
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1.2

This bed was due to be occupied by a ‘medical outlier’ from MAU; this transfer is now cancelled in order to manage
the infection control incident on the ward.

INFECTION CONTROL ACTION REQUIRED
A HAI is the most likely reason for infection in the index case, and the infection control team directs the following
actions:
The ESBL ‘coliform’ positive patient is moved to B1. The single room and en-suite toilet and shower are cleaned with
a chlorine-based solution.
The index patient (I) with the presumptive GAS infection is moved to the single-room.
The ward is closed to transfers out, and the now empty bed A2 is ‘blocked'.
Doors on both bays are closed as a general infection control precaution. The need to assist patients opening doors
is highlighted.
Bed space A2, the sluice room, patient ablutions and sta toilets are cleaned to remove any potential environmental
contamination by the streptococcus (indirect transmission).
All other patients are interviewed and examined appropriately, for symptoms of sore throat, infected skin lesions
and vaginitis:
Only the patient in A4 has symptoms (sore throat) and a throat swab is taken for screening (S).
Note that a CSU is also collected from the patients in A3 (S*)Streptococcus pyogenesan be found as asymptom-
atic carriage in catheter urine. While this may be considered a somewhat unusual situation for this organism,
it does occur and CSU samples must be collected. This patient in A3 was catheterized 2 days ago, at anaesthetic
induction for her orthopaedic operation.
Note that the patient now in B1, who was in the single room, also has a CSU collected for screening (S*). A sta
member carrying the organism could have cross-infected this patient while she was in the single room.
The ward layout is shown in Figure 1.3 a er the above actions have been taken.

STAFF

Via the OHD, all sta who have had relevant symptoms in the 7 days prior to the infection being identi ed in the index
case are informed of the need to have screening swabs taken. Signs include sore throat, skin lesions (including eczema
and dermatitis) and, in the case of female sta, vaginitis.
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DAY 0; 2000
A er evening handover, a night shi health care assistant (HCA) tells the senior nurse that she presented to her GP 2 days
ago, with an itchy vaginal discharge of 3 days’ duration. Appropriate swabs were taken and she was prescribed 7 days of
oral amoxicillin by the GP. She says the discharge is resolving, but she still has some pruritus. Her night shi duties would
have involved direct interaction with all patients, including the ESBL-positive patient previously in the single room.

The microbiologist advises that this HCA must not remain on duty, and needs to attend OHD the next morning for
assessment. The sta toilets and patient ablutions are again cleaned.

DAY 1; 0900
The laboratory con rm that Streptococcus pyogenes has been grown in the blood culture and the scalp wound swab of
the index patient. The local HPT is noti ed of this invasive GAS infection.

The microbiologist ‘phones the microbiology laboratory at a neighbouring hospital where the HCA's specimen was
processed. A profuse growth of Streptococcus pyogenes has been identi ed in the standard genital swab specimen. She
asks for this organism to be ‘sloped’ and sent to this laboratory.

DAY 2; 0900

The laboratory report that the CSU of the patient in bed A3 is also growing Streptococcus pyogenes. Although asymp-
tomatic, this patient is prescribed amoxicillin PO for 7 days (Streptococcus pyogenes is never considered a ‘colonizer’ and
requires treatment).

This patient is now the infection control risk, and needs to be moved to the single room, a er it has been cleaned.

This move can be done safely as the index patient has been treated with 48 hours of appropriate IV antibiotics and
has responded fully to treatment. She can be moved out of the single room back to A2; the single room and en-suite
ablutions are cleaned. The patient in A3, the new infection control risk, is moved to the single room (for illustration, the
urine bag is now shown black, indicating the presence of the gram-positive Streptococcus pyogenes). Bed space A3, the
sluice room, patient ablutions and sta toilets are cleaned.

For the patient now in the single room, the catheter inserted at induction before the orthopaedic operation (see
above) is no longer needed, and instructions are given to have it removed.

As no further patients or sta members are identi ed with this infection, and those being treated are done so
appropriately, the ward can be returned to general use. With the only infectious patient now in the single room, the
vacant bed A3 can now be made available. The decision to use this bed to admit a new patient would be done at a nal
incident meeting that day.
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The ward layout is shown in Figure 1.4 a er the above actions have been taken.

On further questioning, the HCA states that 2 nights before she attended her GP, she used the patient toilet as the sta
toilets were occupied. It is likely that her vaginal discharge contaminated a toilet seat, and the organism was trans -
ferred to at least one patient by this route. She also revealed that during that night she attended the index patient in A2
several times, on one occasion reapplying the scalp wound dressing, as it had partly detached.

The Streptococcus pyogenes isolates from both patients and the HCA are sent to the Reference laboratory for typing
and are con rmed as being identical, showing cross-transmission from the HCA has occurred.

DISCUSSION
In such situations, patients who have been discharged from the ward but who are considered as contacts of the HCA
need to be communicated with in writing, and followed-up through their GP. Where necessary, screening swabs are col -
lected from these patients, which are submitted to the laboratory to be examined for Streptococcus pyogenes. This shows
the breadth of actions required to ensure all possible contacts are safe.

Sta, such as the HCA, who are found to be infected or colonized with this streptococcus require a full course of anti -
biotics, followed by period of regular screening to ensure the organism has been eradicated from the individual.

What appears to be innocuous actions, with a sta member using the patient toilet, or cursorily re-applying a dress-
ing, results in transmission of an organism that can cause life-threatening illness.

SCENARIO Il A HOSPITAL ACQUIRED OUTBREAKLQETRIDIUM DIFFICILANTIBIOTIC
ASSOCIATED DIARRHOEA

DAY 0; 0600

None of the patients on the ward have been positive for Clostridium di cile in the past. The patient in A2 develops
Bristol stool chart type 7 bowel motions overnight, and by morning has had three episodes. A review of her prescription
chart shows that she had a 5-day course of piperacillin/tazobactam and then 5 days of cipro oxacin PO for a HAP. This
antibiotic was stopped yesterday. She has had no laxatives recently.

AAD due to Clostridium di cile infection is suspected and a stool specimen is collected, to be received in the labora -
tory in time for the daily ‘Cdi /norovirus’ testing protocol. Following review by the surgical on-call doctor, empirical
treatment with metronidazole PO is started. Note that bed B1 is currently vacant.

The ward at 0600 is shown in Figure I.1. The patient with diarrhoea is in A2.
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INFECTION CONTROL ACTION REQUIRED
A case of likely infectious diarrhoea has priority for the single room. The ESBL-positive patient is moved to B1. The
single room and en-suite ablutions are cleaned with a chlorine-based solution. The index patient (I) in A2 is moved to
the single room. Doors to bay A are closed, and this bay, the sluice room, sta toilets and patient ablutions are cleaned
(Figure 11.2).

As a precaution, empty bed A2 is ‘blocked’ and transfer of patients out of the ward is stopped, awaiting the Cdi
toxin/norovirus test results available later that a ernoon.
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The Cdi toxin result on the index patient is positive, con rming the above actions. By now, three other patients have
developed diarrhoea, in A1, A4 and B3 Figure 11.3). All three have had broad-spectrum antibiotics in the last 2 weeks;
Clostridium di cile infection is likely. The patient in Al is on laxatives, but no indication is documented in the notes and
they are stopped. Empirical oral metronidazole for these three patients is prescribed.
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INFECTION CONTROL ACTION REQUIRED

Stool specimens from the three new patients are collected and sent to the laboratory, to be tested the next day.
The three new cases require a single room on other wards. As soon as they are all transferred, each bay is cleaned.
The four remaining patients are nursed on one bay. As bays are seal-able, an empty bay in turn, is decontaminated

with hydrogen peroxide vapour.

The medical team conduct a review of the prescription charts of all patients, and ensure that no unnecessary anti -
biotics are being given. The need for PPI are also assessed.

DAY 1; 1600 HOURS

The patients who were in A4 and B3 are con rmed as Clostridium di cile toxin positive, while the patient in Al is
Clostridium di cile GDH antigen screen negative (see Chapter 11).

It is reasonable to consider that all patients on the ward have been exposed to Clostridium di cile. Regular daily
review is conducted, but no other patients are symptomatic in this outbreak.

DISCUSSION

The three cases ofClostridium di cile infection identify likely patient-to-patient transmission or indirect transmission

via environmental contamination.

The outbreak investigation reveals that the bed-pan washer in the sluice room was only working intermittently over
the previous weekend. Sta state that bed-pans were rinsed in the sluice equipment sink and dried with hand towels.
The three patients originally in A2 (the index case), A4 and B3 with con rmed Clostridium di cile infection required
use of bed-pans over the weekend as they were ‘bed-bound’. The patient in A1 was fully mobile and used the toilet. The
three patients acquired the organism from inadequately disinfected bed-pans. Contamination with this toxin-produc -
ing organism could originally have been from another patient with asymptomatic carriage who had also needed a

bed-pan over the weekend.
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The bed-pan washing machine must be fully checked by the Estates department; if this is a recurring problem it
needs to be replaced as a matter of urgency.
The Reference laboratory later reports that the Clostridium di cile isolates from the three patients have the identical
ribotype; cross-contamination is con rmed. This outbreak is directly related to equipment failure and use of contami -
nated, inadequately cleaned bed-pans.
Irrespective of the likely source of the organism, every case of Clostridium di cile infection requires a full root cause

analysis (RCA) for that patient, with consultant-led ward medical sta fully involved, and leading the actions that arise.

This review will check that the necessary microbiology tests were requested, that results obtained were correctly acted

upon and that this information, along with indication for antibiotic prescription, is documented in the patient’s notes.

Antibiotic prescription charts are examined, to determine whether the correct dose and duration were recorded. In addi -

tion, recent antibiotic use in the community should be reviewed. The use of laxatives and PPI is also part of this review.
In addition, all infection control practice in relation to the recognition and management of patients with diarrhoea

on the ward is reviewed.

A look-back exercise of antibiotic prescriptions of all patients on the ward is performed, so that suboptimal practice
can be identi ed and recti ed, thus reducing the risk of antibiotic-associated diarrhoea on the ward.

I ANOROVIRUS OUTBREAK INVOLVING PATIENTS AND STAFF DURING THE ‘NOROVIRU:X

SEASON’

DAY 0; 0600 HOURS

The patient in A3 has an episode of projectile vomiting and then develops ongoing diarrhoea. She has been otherwise
well, eating, drinking and mobilizing, and is awaiting a social services discharge package. The ward layout at 0600 is
shown in Figure Ill.1 . The patient with projectile vomiting and diarrhoea is in A3.
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INFECTION CONTROL ACTION REQUIRED

Nursing sta collect a stool specimen, which is received in the laboratory in time for the daily ‘Cdi /norovirus’ testing

protocol.

The patient with likely norovirus infection has priority for the single room. The ESBL ‘coliform’ positive patient
is moved to B1. The single room and en-suite ablutions are cleaned with a chlorine-based solution. The patient with
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suspected norovirus infection is moved to the single room. Doors to bay A are closed and this bay, the sluice room,
patient ablutions and sta toilets are processed as described in the introductory scenario ward section. (Figure I11.2).
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As a precaution, empty bed A3 is ‘blocked’ and transfer of patients out of the ward is stopped until the norovirus test
result is available later that a ernoon.

DAY 0; 0830 HOURS
The patient in A2 and a nurse working in bay B, have nausea then projectile vomiting. Both later develop diarrhoea
(Figure 111.3). The nurse promptly vomits again in the sta toilet, and is able to collect a sample of vomit in a specimen

.3

En-suite.ablutions
(B | B me | 5|9
S - Bay A Bay B o Sta rest area
DoNNED NN a0 Red cIE-E°
O 0| O O
Single room ‘
(70— / G| G
— O 3
|8 i D @
Female | Male & female &
i ablutions sta toilets Ward common area H Kitchen
uice room @ |ﬂ| @ g
O




p- eeey @ oee s @
NN VNI N\

® & 0. NN @ Feo

container. Infection control and OHD are informed, and the nurse is immediately sent home. A stool specimen is col -
lected from the patient in A2. The laboratory is contacted to ensure that these two specimens are included in the daily
Cdi /norovirus testing protocol.

INFECTION CONTROL ACTION REQUIRED
A likely norovirus outbreak situation is identi ed, the ward is closed and ‘lockdown’ is declared, for review with the
laboratory results in the mid-a ernoon. Lockdown is the process that de nes the following actions, to prevent further
transmission events on the ward and to stop the virus being moved out of this ward:
The ward is closed to admissions and transfers out.
Doors to bay B are closed and both bays, sta toilets, patient ablutions and the sluice room are cleaned.
All ward medical, nursing and ancillary sta are required to change into surgical scrubs, and they are restricted to
working on this ward until the outbreak is con rmed as over. This restriction on sta movement is important to
prevent movement of the virus o the ward, as sta will have been exposed to the likely norovirus infection.
The catering department is instructed to deliver meals to the ward for sta over the period that ‘lockdown’ is in place.
Enhanced cleaning is instituted, with regular decontamination of ‘touch points’ (door handles, sinks and taps)
throughout the ward; adherence to hand washing and use of PPE is emphasized. The enhanced cleaning process
must involve regular review of patient ablutions and sta toilets.
Where their services are necessary, visiting HCP such as physiotherapists, radiographers and phlebotomists are
advised of the situation in advance:
Where possible they should visit this ward last on their service round.
Their use of the necessary PPE must be emphasized beforehand.
It is prudent that the ward medical sta collect ‘routine bloods’ from symptomatic (vomiting) patients. This
limits the possibility of phlebotomists acquiring the virus.
Equipment that comes onto the ward such as the portable X-ray machine must be appropriately cleaned before
it exits the ward.
Via senior management, information about this ward closure is relayed through the hospital communication system.
Apart from exceptional situations, visiting by family members and carers is suspended until it is deemed safe to
revoke that decision. Families and carers must be informed by ‘phone.
At 1530 the laboratory reports that the stool specimen from both patients, and the vomit from the sta nurse are
norovirus positive by PCR. (The stool samples are Clostridium di cile negative).

DAY 0; 1630 HOURS
The outbreak meeting con rms that all the above points have been actioned. The situation now is shown in  Figure 111.4.
The red padlock indicates ‘lockdown’.

DISCUSSION

A ward can be reopened once there have been no new cases, and those a ected have been symptom-free for at least 48
hours. The hospital’s need for beds may direct that, provided the only symptomatic patient is in the single room (diar -
rhoea only), the ward bays can return to routine service a er this time.

Norovirus o en creates a di cult infection control situation, as it a ects both patients and sta . Family members
and visitors can also be a ected, and can be the source that introduces the virus onto a ward.

The one single room signi cantly limits the ability to ‘isolate’ individual patients. Sometimes, as here, symptomatic
patients are cohort-nursed on one bay. Asymptomatic patients on that bay must be considered as ‘exposed’ and their
nursing continued there. Managing these situations requires regular review throughout the day by the nursing and ICT
to determine the safest cohort options.

IV A CASE OF INFLUENZA A ON THE WARD

DAY 0; 0600 HOURS
It is in the early weeks of the in uenza season and several patients have been admitted onto other hospital wards
with con rmed in uenza A virus infection. The patient in A2 who has been mobilizing well since her operation 4 days



VA °

volvi

atien

So.a

N

nd St

*

En-suite ablutions &8
' [ ]
| D Bay A
ol | E
2O 2
Single room @
©J
& &
Female Male & female
ablutions sta toilets
Sluice room ° ° °

Lk

Ward common area

Sta rest area

L @
)
o _®
&
H Kitchen
O
O

.4

.

Lk

|

En-suite.ablutions
p e e mE| T ¢
— © Bay A A B Bay B O Sta rest area
FE Ee o ) 8 8
O O | 0 O
, G ‘
Single room | - \ / \ | o
| B & Qo @
Female | Male & female &
Sluice room ablutions sia toileis Ward common area Kitchen

V.1

ago suddenly becomes unwell with a fever of 39°C, cough, headache, rhinorrhoea and myalgia. She is assessed by the

surgical on-call doctor as having a hospital-acquired upper respiratory tract infection (URTI) infection, likely viral. A

nose and throat swab is taken for the daily ‘respiratory virus’ PCR testing protocol. A course of oseltamivir is prescribed

empirically. None of the patients on the ward has had the annual in uenza vaccine.

The ward at 0600 is shown in Figure IV.1. The patient with hospital-acquired URT]I infection is in A2.
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INFECTION CONTROL ACTION REQUIRED
Bed B1 is currently vacant awaiting the arrival of a ‘medical outlier’ from MAU.

The index patient with presumptive in uenza virus infection has priority for the single room. The ESBL ‘coliform’
positive patient is moved to B1. The single room and en-suite ablutions are cleaned with a chlorine-based solution. The
patient with the suspected viral infection is moved to the single room. The doors to bay A are closed and bed space A2,
patient ablutions and sta toilets are cleaned.

A review with the OHD shows that only 60% of nursing sta have been vaccinated prior to the in uenza season; only
one of the medical sta have complied with this directive. Further questioning reveals that a ward doctor went o work
the previous day following the morning ward round. She had sudden onset of u-like illness, but came to work that
morning despite feeling unwell and ‘ uey’, with a very ‘runny’ nose.

DAY 0; 1600
The laboratory reports that the specimen of the index patient is positive for in uenza A by PCR, vaccine strain. All the
other patients are advised to have prophylaxis with oseltamivir, which is prescribed. (T: index patient prescribed osel -
tamivir treatment; P: contacts prescribed oseltamivir prophylaxis). The ward at 1600 is shown in Figure IV.2.

The patient with con rmed in uenza infection deteriorates signi cantly overnight, and is diagnosed with a second -
ary bacterial infection. As there are no other relevant microbiology results and the patient's admission MRSA screen
is negative, piperacillin/tazobactam is prescribed. She requires admission to a single room on the HDU for respiratory

support and monitoring.
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DISCUSSION

This is another example where an infected HCP has put patients and sta at risk. For the index patient, the conse -
quences of the infection were life-threatening.

Ward sta are risk assessed for prophylaxis (e.g. immunosuppressed, pregnant). All HCPs must ensure that they have
the annual * u vaccine before the ‘usual’ beginning of the annual ‘ u season, as emphasized by the clear reason in this
scenario. Sta should not come to work when they are symptomatic with a ‘ u-like iliness, which again highlights the
HCP responsibility to be vaccinated each year.

In addition to in uenza virus, the other respiratory viruses can readily be transmitted. These viruses are stable in
the environment, and respiratory secretions coughed onto hands easily contaminate door handles and computer key

O N\

o0g.a



7

O )\ oJ o h @ P\ N
”§. ﬁx :fienp S%W...e“’“m fﬁrofe al15

boards. Therefore ‘touch point’ cleaning is enhanced in these settings. Patients with a likely viral URT infection should
be nursed in a single room at least until the result of a respiratory virus PCR swab is obtained.

V A CASE OF OPEN PULMONARY TUBERCULOSIS IN A HEALTH CARE PROFESSIONAL

The locum trainee doctor shown at the workstation completed a 4-week period working at a hospital in rural South
Africa (Figure V.1). He returned 10 weeks ago, and worked at another hospital before arriving at this hospital 4 weeks
ago, at which time he obtained occupational health clearance.
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Over the last 3 weeks he has felt increasingly ‘run down’, which he ascribes to too many nights on-call and a hectic
social life. His smoker’s cough is now persistent and productive of sputum. In the last week, his malaise has worsened.
Sweats at night are ascribed to the uncomfortable warmth in the doctors’ residence.

He visits the OHD to have the annual ‘u vaccination. The occupational health nurse is alerted by his cough, and
notes the history. In hindsight, the doctor admits that he was probably unwell at the end of his period at the previous
hospital. A CXR shows a uy in ltrate in the right middle lobe; a sputum processed promptly in the microbiology
laboratory shows numerous AFB present.

He is referred immediately to the hospital TB physician, where empirical quadruple therapy is prescribed. He is
directed to be o duty for at least 2 weeks. He is advised to have an HIV test, and this is arranged through the STD clinic,
using the con dential coding system for all patients attending this clinic.

This doctor has been an infectious risk to patients, sta and visitors for at least 3 weeks. This has considerable infec -
tion control implications, and a ‘look-back’ process is started to identify all patients and sta who have been exposed to
him, their cumulative time of exposure and who falls into an at-risk group, where there is a higher risk of disease (see
Chapter 9, Figure 9.11).

Guidance recommends that contacts of an index case such as this (with open pulmonary or laryngeal TB) who have
had an accumulated exposure of 8 hours or more in a 7-day period are identi ed as a signi cant contact, and require
follow-up. Individuals in at-risk groups are also identi ed, as the required accumulated time of exposure may be deter -
mined to be less than 8 hours.



00eta W N? @ Feool

INFECTION CONTROL ACTION REQUIRED
Infection control, the OHD and the health protection team convene a TB incident group, and the following actions are
taken:
The sputum sample from the infected doctor is sent promptly to the Reference laboratory for rapid PCR testing.
This con rms the presence of Mycobacterium tuberculosis, and that the rifampicin resistance marker is not detected,
making MDR-TB less likely.
The hospital where the doctor worked immediately before is informed, and their ICT provided with relevant infor -
mation, so that they can conduct their own review.
All patients who are a signi cant contact are identi ed, including those in an at-risk group.
Via OHD, all ward sta who are a signi cant contact are identi ed, including those in an at-risk group. The same
criteria are applied to the fellow residents of the doctors’ quarters.

All patients identi ed (including those who have been discharged home from the ward but are considered a signi -
cant contact), their carer, consultant and GP must be informed in writing of the incident and the exposure risk. A deci -
sion is then taken to identify which of these individuals require screening tests such as an IGT, and further follow-up.

Via the OHD, similar follow-up communication and actions are provided for the sta members identi ed; their GP is
also informed.

DISCUSSION

This type of incident has potentially serious consequences and can cause anxiety for exposed contacts. It also creates
considerable work for the ICT, OHD and ward sta . This highlights the importance of a HCP recognizing illness in them -
selves, and illness in a colleague. If a fellow HCP has a chronic cough, the possibility of pulmonary TB must be enter-
tained. Situations have occurred where the HCP, with a delayed diagnosis of pulmonary TB, is later shown to be infected
with MDR-TB, which complicates an already di cult situation.
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