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e Water supply to healthcare facilities are frequently an overlooked yet
essential for safe patient care and can be manageable source of
infections. Numerous healthcare-associated (HAI) outbreaks have been
linked to contaminated water used for patient care particularly maternal
and child health, hand washing, and cleaning of medical devices for
reprocessing to name but a few. Good quality potable water is still an
unmet need in many low- to middle-income countries (LMIC).
Infrastructure is often damaged or inadequate, leading erratic supply,
contamination with fecal matter through broken pipes and wastage of
water.

o Water, Sanitation, and Hygiene (WASH) programme from WHO has
published guidelines for water quality, quantity, and access required in
healthcare facilities', and means to evaluate healthcare facilities using a
comprehensive WASHFIT tool'. Safe drinking-water should meet the
WHO Guidelines for drinking-water quality (2006) or national standards
concerning chemical guidelines and radiological parameters and often is
not available.

e Hospital potable water must have <1 coliform (Escherichia coli or
thermotolerant) bacterium/100 mL. High levels of bacteria in hospital
water, dialysate water, sinks, faucets, or shower heads has been
associated with outbreaks or hand colonization.

e The minimum quantities of water for healthcare facilities to carry out
safe patient care must be provided (see Table 19.1)".

e The buildup of biofilms and the corrosion of distribution lines and tank
surfaces resulting from poor design or aging of distribution systems
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and water stagnation are the primary cause of diminished water
quality.

e Colonization in more than 30% of hospital water has been associated
with cases of Legionnaires’ disease. Hospital water colonization by
Legionella spp. could be long-lasting and associated periodically with
outbreaks.

¢ Risk of illness may be influenced by several factors beside water
contamination.

¢ |n low- to middle-income countries (LMICs), high levels of water
contamination correlating with low levels of chlorination have been
linked to bloodstream infection outbreaks by Enterobacteriaceae,
including Klebsiella spp. and Enterobacter spp.

e In LMICS healthcare-associated outbreaks of cholera and other
waterborne diseases has been reported.

e Patient exposure to waterborne organisms occurs while showering,
bathing, drinking, or with the contact of medical equipment (tube feed
bags, endoscopes, respiratory equipment) rinsed with tap water.

e The implementation of a safety program for water intended for human
consumption must be implemented in every healthcare facility.

e Strengthening infra structure in healthcare facilities especially in LMICs

¢ Maintaining high concentration of chlorine to reduce Legionella
colonization.

¢ Routine source and point of use water testing for contamination.

¢ Routine point of use water filtration.

Copper may decrease water and environment colonization.
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A high level of suspicion for cases of waterborne infections should be
maintained, especially if clusters of infection occur.

Hospital water should not be cultured routinely, however should be
considered during clusters of infection particularly in LMICs.
Handwashing sinks should be placed in the corridors or at the entrance
to the patient clinical areas to reduce spread of multi drug resistant gram
negative bacteria’. Use of alcohol-based handrubs (ABHR) should be
encouraged.

Water used for dialysis should be sampled monthly, and bacteria must
be <200 bacteria/mL.

Dialysate should be also cultured and similar levels of bacteria must be
maintained.

Nebulization devices and other semi-critical respiratory-care equipment
should either be single patient use or cleaned and heat disinfected and
not rinsed in tap water unless the quality of the water is known to be
safe for that purpose.

Chloride levels in hospital water should be tested periodically and the
points for testing established using national or local standards.

Use safe quality water which is either filtered or boiled for patients who
are temporarily immunocompromised (e.g., bone marrow transplants)
Where mechanical controlled environmental ventilation is provided,
cooling towers should be fitted with drift reducers which direct vapour
away from the hospital’s air-intake system.

Install drift eliminators and regularly use an effective biocide to clean the
water storage tanks, according to the manufacturer's recommendations.
In case of a single confirmed case of nosocomial Legionnaires’ disease,
or two possible cases in less than 6 months, begin an epidemiological
and environmental investigation. Alert hospital personnel so a high level
of suspicion for the detection of new cases is maintained. This
prospective surveillance should be maintained at least 2 months after
the last case. If there is evidence of continuous transmission, hospital
water should be sampled, and potential areas for aerosolized water
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should be looked. If hospital water is contaminated with Legionella spp.,

start decontamination procedures:

1. Superheating: flushing outlet for at least 5 minutes with water at 65 C
(149 F), (post warning signs at each outlet being flushed to prevent
scald injury), or

2. Hyperchlorination: >10 mg/L of free residual chlorine at point of
delivery.

e Follow up cultures should be done at 2 weeks intervals for 3 months to
evaluate actions taken. If no further positive cultures are found. Then
cultures should be obtained monthly for another 3 months. If positive
cultures are found reassess the implemented control measures, modify
them accordingly, re-implement decontamination, and considerer
combinations.

¢ In LMICs where the water supply is erratic, the infrastructure to provide
water is broken or damaged, gross contamination of water is frequent.
Water testing should be carried out regularly at point of use to ensure
safe water supply.

Water Quality for Healthcare Facilities

1. A reliable drinking-water point is accessible for staff, patients, and carers
at all times.

2. A reliable water point, with soap or a suitable alternative, is available at
all critical points within the healthcare setting (operating theatres, wards,
consulting rooms, dressing stations, etc.) and in service areas
(sterilization, laboratory, kitchen, laundry, showers, toilets, waste zone,
and mortuary).

3. At least two handwashing basins should be provided in patient clinical
areas with more than 20 beds.

4. At least one shower is available for 40 users in inpatient settings (users
include patients, staff, and carers staying in the healthcare setting).
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5. Laundry facilities, with soap or detergent, hot water and a disinfectant
(such as chlorine solution), are available for inpatient settings.

Summary of Water Supply to Healthcare Facilities '

1. Water quality: Water for drinking, cooking, personal hygiene, medical
activities, cleaning, and laundry is safe for the purpose intended.

2. Water quantity: Sufficient water is available at all times for drinking, food
preparation, personal hygiene, medical activities, cleaning, and laundry.

Table 19.1 WHO Guidelines on Water Quantity Used in Healthcare
Facilities (2006)'

Outpatients 5 litres/consultation
Inpatients 40-60 litres/patient day
Operating theatre (OT) or 100 litres/intervention
midwife obstetric unit (MOU)

Dry supplementary feeding 0.5-5 litres/consultation
centre

Wet supplementary feeding 15 litres/consultation

centre

Inpatient feeding centre 30 litres/patient/day
Cholera treatment centre 60 litres/patient/day
Severe acute respiratory 100 litres/patient/day

syndrome (SARS)

Viral haemorrhagic fever 300-400 litres/patient/day
(VHF) isolation centre
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e Many bacteria can survive in water and have been linked to nosocomial
infections including: Pseudomonas aeruginosa, Burkholderia cepacia,
Serratia marcescens, Citrobacter freundii, Clostridium difficile,
Acinetobacter baumannii, Flavobacterium meningosepticum,
Aeromonas hydrophila, atypical mycobacteria, Legionella spp.,
parasites, and virus among others. Furthermore Salmonella, Vibrio,
Rotavirus, Cryptosporidium, and other enteric organisms have been
reported in developing countries. In Table 19.2 some examples of
hospital water-linked outbreaks are shown:

Table 19.2 Examples of Hospital Water-linked Outbreaks

Microorganism Reservoir Infection
Sphingomonas paucimobilis Water bottles for rising tracheal suction Pneumonia

Serratia marcescens Water of humidifiers Pneumonia
Mycobacterium xenopi Hot water taps Pneumonia

M. chelonae Contaminated equipment Otitis

M. chelonae Contaminated water tank Nasal septum cellulitis
Legionella pneumophila Hospital water, cooling towers Pneumonia
Acinetobacter spp. Water bath used to thaw fresh plasma Bacteremia
Pseudomonas aeruginosa Water bath used to thaw Bacteremia, pneumonia

cryoprecipitate, hospital water

P. aeruginosa Tub water contamination Folliculitis, skin
infections

Clostridium difficile Bath Diarrhea

Stenotrophomonas Hospital water Bacteremia

(Xanthomonas) maltophilia

Cryptosporidium Hospital water Diarrhea
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Routine cleaning, disinfection, and policies for use and changing of
water from potential reservoirs should be implemented and
periodically reviewed. In high-risk units the routine use of point of use
filters may be a cost-effective intervention to decrease colonization
and healthcare-associated infection rates.
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