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Introduction 

The isolation centre is an area of the equine hospital that requires strict management in order 

to maintain biosecurity. Without a well-functioning isolation centre that can categorically 

assure disease biocontainment, the risk of contagious disease spread through the equine 

hospital increases dramatically. Rotavirus is a common, but highly contagious, disease of foals 

that requires isolation protocols to be implemented from the outset of clinical signs. Effective 

isolation procedures enable affected animals to recover optimally whilst simultaneously 

protecting the integrity of the 'healthy' foal unit in the general hospital.  

The veterinary nurse has an opportunity to occupy a niche role in isolation centre management 

and this paper empowers nurses to take control of their own centres to ensure that best practice 

standards are upheld at all times. The 'Rotavirus Foal Isolation Management Plan' is designed 

to equip the veterinary nurse with the information required to create an exemplary foal isolation 

centre with the aim of preventing the transfer of rotavirus from sick foals to immunologically 

naive neonates. Within this plan, isolation centre set-up, inventory, infection control, personnel, 

personal protective equipment, barrier nursing, hand hygiene, cleaning and disinfection, and 

waste disposal are comprehensively expressed with regards to how they should be carried out 

by the veterinary nurse in response to the mechanisms of rotavirus spread. 
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Rotavirus 

It is important for veterinary nurses to understand the pathogenesis and mechanisms of equine 

rotavirus prior to caring for an affected foal in isolation so that the most appropriate controls 

can be implemented to ensure effective biocontainment (see figure 1). Rotavirus, from the 

Reoviridae family, is a non-enveloped RNA micro-organism (Darling and Jones 2012), 

transmitted via contact with infected faeces (Quinn and Markey 2012). The non-lipid structure 

at the core of the virus means that it is resistant to certain chemical agents (Quinn and Markey 

2012).  

Disease Agent and 

Incubation 

Period 

Mode of 

Transmission 

Clinical 

Signs 

Diagnostic 

Tests 

Disinfection Biosecurity 

Rotavirus. Rotavirus 

Group A. 

12-24 hrs. 

Faecal-oral 

route: spreads 

via contact 

with infected 

faeces and 

fomites. 

Mild to 

life-

threatening 

diarrhoea. 

Faecal 

swabs 

(Virogen, 

Rotatest, 

Rotazyme, 

ELISA). 

Phenolic 

disinfectants. 

Isolation 

procedures 

and barrier 

nursing. 

Figure 1: Rotavirus breakdown (Greet 2008). 

Rotavirus is a common presentation in neonates and young foals under two months of age 

(Bernard and Barr 2012). Adult horses, most of which have antibodies to the virus, are the 

primary source of foal infection as they shed particles of the virus in their faeces but do not 

succumb to clinical infection (Bernard and Barr 2012). Immunologically naïve neonates ingest 

the rotavirus pathogens via the faecal-oral route and a local infection manifests in the gastro-

intestinal tract (Cullinane 2017). Due to the non-vaccination of the broodmare, in many cases, 

the foal will not have received enhanced antibodies from the colostrum required to fight 

rotavirus infection (Lane 2016). 

The virus replicates in the cells of the intestinal villi which leads to destruction of the micro-

villi brush-border and underlying enterocytes (Colville 2008), impairing the ability of the GIT 

to absorb nutrients from the mare’s milk (Bernard and Barr 2012). Diarrhoea is frequently seen 

as the most common characteristic of rotavirus as the intestinal tract is flooded with water to 

help remove undigested milk (Dwyer 2000). Lactase can no longer be produced by the 

destroyed microvilli, inducing an osmotic diarrhoea effect (see figure 2) as lactose passes 
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undigested through the large intestine (Stewart 2016). It is often profuse, watery and heavily 

contaminated with the viral pathogen; resulting in a disease that is highly contagious and 

difficult to control with regular cleaning and disinfection (Bernard and Barr 2012). 

Due to the low minimal infective dose of rotavirus, its resilience in the environment and its 

resistance against many types of disinfectants, outbreaks often occur (Sattar et al. 1994). 

Complications resulting from rotavirus outbreaks include severe epidemics in neonates 

(Bernard and Barr 2012), so excellent isolation management procedures are required alongside 

optimal nursing care of the patient in order to prevent the spread of rotavirus between 

hospitalised foals and to optimise patient recovery (Greet 2008). 

 

Figure 2: Osmotic diarrhoea in a foal with rotavirus (Conley-Koontz Equine Hospital 2017). 
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Biosecurity and Biocontainment 

Biosecurity refers to all of the measures that can be implemented to prevent the transmission 

of disease (Ruple et al. 2012) and it is implicated in areas such as animal welfare, human health, 

international trade and legal accountability (AB.VMA 2014). Management of a foal isolation 

unit with the goal of biocontainment – i.e. successfully confining the rotavirus to the isolation 

unit – will help to ensure biosecurity throughout the entire foal unit of the general hospital. 

Veterinary nurses can occupy a niche role in isolation management and a well-controlled 

isolation unit will protect the integrity of the hospital. Specific biosecurity measures should be 

tailored to each individual case (AAEP 2017), so this is why it is so important for veterinary 

nurses to understand the mechanisms of the disease prior to preparing the isolation unit. The 

nurse should devise an Isolation Management Plan to supplement the patient’s medical care 

plan.  

Important factors to consider when drawing up the Isolation Management Plan include: 

 Isolation centre set-up 

 Isolation centre inventory 

 Infection control plan 

 Isolation personnel  

 Personal Protective Equipment 

 Barrier nursing  

 Hand hygiene 

 Environmental cleaning and disinfection 

 Waste disposal 

Rotavirus transmission between foals occurs mainly via the faecal-oral route (AAEP 2017) and 

is also spread through fomites – i.e. inanimate transmitters of disease –  (Moreira 2017b), such 

as clothing, brushes and PPE (Sattar et al. 1994; AB.VMA 2014), therefore, these causative 

factors should form the foundations of the Isolation Management Plan.  
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Rotavirus Foal Isolation Management Plan 

1. Isolation Centre Set-Up 

The isolation centre should ideally be a stand-alone, self-contained barn (Zimmel 2009) some 

distance away from the main hospital (UT VETV 2012) (see figure 3). This is to avoid any 

potential disease transmission between foals with rotavirus and the unaffected, but 

immunologically susceptible, neonates and paediatrics in the main foal unit (Sonder 2015). The 

centre should comprise of a unit for the foal and an ante-room for storage and preparation of 

all isolation medications and equipment specific to the individual patient (Slovis et al. 2012). 

The isolation stall should be constructed with non-porous materials suitable for high-level 

surface cleaning and disinfection (Zimmel 2009). 

Figure 3: Sample foal isolation unit (design by author). 

The ante-room should contain a water and electricity supply, sink, handwashing facilities, and 

medication preparation area (Zimmel 2009). The design of the isolation unit should be under 

negative pressure which functions to suck air into the facility, thereby preventing the 

inadvertent transmission air out of the unit when opening and closing the door (Emory 

University 2014). Traffic around the isolation unit should be restricted to isolation personnel 

only (Greet 2008), so the perimeter may be cordoned off, preferably using a permanent 

structure such as a fence or wall (AB.VMA 2014). It is ideal to create a sign for the door of the 
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isolation unit and the gate opening into the enclosed yard clearly stating “Isolation Centre: 

Authorised Personnel Only”, to deter staff, clients or students from entering the facility (Emory 

University 2014; AB.VMA 2014).  

2. Isolation Centre Inventory 

Rotavirus particles can be transmitted via fomites, so it is important that everything in the 

isolation room is either disposable, or can be cleaned and disinfected or sterilised. The isolation 

unit ante-room should be fully stocked at all times, only with equipment and materials used to 

treat the individual patient (Greet 2008; Zimmel 2009); this not only reduces clutter, but it also 

forms the basis of effective organisational management of the isolation unit and it reduces the 

amount of waste produced (Slovis et al. 2012).  

It is a good idea for the nurse to create pre-made packs for the foal that can be stored in plastic 

bags, or cardboard boxes, depending on how much equipment is required. None of the 

equipment in the isolation centre should ever be returned for use in the general hospital. Some 

of this equipment includes: wheelbarrow, pitchfork, medications, microwave, disinfectants, 

cleaning materials and footbaths. The veterinary nurse may decide to label all of the reusable 

equipment in the isolation unit to prevent accidental removal of equipment that are potential 

fomites to be introduced to the main hospital (AB.VMA 2014). 

3. Infection Control Plan  

The veterinary nurse has a crucial role in developing an effective Infection Control Plan; they 

should take charge of the isolation centre in order to assess, maintain and revise procedures to 

consistently achieve high levels of infection control (Darling and Jones 2012). In the case of 

the foal with rotavirus, the nurse should first perform a thorough risk assessment of the situation 

(AB.VMA 2014) and draw up a procedure highlighting the nature and mode of pathogen 

transmission, cleaning and disinfection protocols specific to the rotavirus micro-organism and 

suitable barrier nursing techniques (Ruple et al. 2012).  

The risk assessment and plan should be laminated and placed on the wall in the prep room to 

alert isolation personnel to the specific considerations to be taken into account before they enter 

the patient’s facility (see figure 4).  
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Hazard Risk Risk Level Plan Review Signed/Dated 

Faeces 

infected with 

Rotavirus. 

Fomites in the 

isolation 

centre. 

Transmission 

of disease 

throughout 

the ‘healthy’ 

foal unit in 

the main 

hospital. 

High risk 

level due to 

high 

morbidity 

associated 

with the 

disease. 

Barrier 

nursing, 

adhere to 

strict 

disinfection 

and waste 

management 

protocols. 

All isolation 

personnel will 

review the 

plan in two 

weeks’ time 

(28/02/17). 

Michelle 

McDonald  

01/04/17. 

Figure 4: Example of a risk assessment for the ante-room (AB.VMA 2014). 

Using this information, the nurse may co-ordinate a process for evaluation of these procedures, 

i.e. environmental monitoring should be carried out after the discharge of the foal to ensure 

that the plan is effective in controlling the virus. Standard culture procedures and Real Time 

Polymerase Chain Reaction assays (Greet 2008) can be used to detect rotavirus RNA in the 

environment, so the nurse can take control of this task by swabbing different areas of the 

isolation unit and sending the swabs to the laboratory to check for its presence (Altona 

Diagnostics 2017). Negative results will prove that the Infection Control Plan is a useful tool 

in rotavirus management in the isolation unit, but a positive result requires revision of the risk 

assessment and entire Rotavirus Foal Isolation Management Plan.  

4. Isolation Personnel 

Each day, designated isolation staff should be chosen to work in the isolation unit; this means 

that they are not permitted to re-enter the main hospital for the remainder of the day or until 

they have fully changed clothing and showered to remove any virus particles they may be 

carrying on their clothing, skin or hair (Bentz 2014). Isolation personnel should fill out the 

sign-in sheet in the ante-room so ensure that only personnel supposed to be in the isolation unit 

are there.  

Exceptions to this include visiting professionals and students; in these instances, it is important 

that the regular isolation personnel – who are trained and are knowledgeable with regards to 

biosecurity surrounding rotavirus – ensure that standards are maintained as normal. The 

veterinary nurse can create a fantastic biosecurity programme, but it will only be viable if all 

isolation personnel fully implement the procedures and can freely interact with the plan (Ruple 

et al. 2012).  
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5. Barrier Nursing 

Barrier nursing refers to the use of Personal Protective Equipment (PPE) to create a ‘barrier’ 

of protection between isolation staff and the patient. This technique reduces the risk of cross-

contamination between patients and will protect immunocompromised patients from external 

pathogens that could result in secondary infection to rotavirus (Greet 2008). The foal with 

rotavirus will be a highly contagious source of infection, especially if diarrhoea is present, so 

there are a number of different articles of PPE isolation personnel must wear each time they 

enter the isolation unit. These items include: gloves, isolation footwear, shoe covers, hair cover 

and biohazard suit (Slovis et. al. 2012; Bentz 2014; Sonder 2015; Stewart 2016).  

Phenol footbaths (Greet 2008) outside the door of isolation are required for personnel to stand 

in for the stated contact time – depending on the product used – prior to entering the ante-room 

(Stewart 2016). It is important to relay to isolation personnel that the PPE must be changed 

immediately after exiting the isolation stable and returning to the ante-room and must be fully 

changed between patients (Sattar et al. 1994; Bentz 2014).     

6. Hand Hygiene 

Hand hygiene is a three-step process: gloves, hand washing and sanitisation in that order. Hand 

hygiene is the most important infection control procedure to carry out when nursing a foal with 

rotavirus (Sattar et al. 1994; Greet 2008; Slovis et al. 2012). Iodine and iodophor-based 

antiseptics are useful preparations for hand hygiene in this case because they are suitable for 

use against viruses (Slovis et al. 2012). The six-stage handwashing technique (NHSGGC 2017; 

Moreira 2017b) is advised to optimally remove organic debris (Greet 2008) and contamination 

from hands after handling a foal with rotavirus. Wall-mounted sanitisers should be placed in 

the prep room and all personnel should routinely use them upon exiting isolation (Komurek 

2014).  

7. Environmental Cleaning and Disinfection  

Alongside hand hygiene, environmental cleaning and disinfection ranks extremely highly in 

importance with regards to biosecurity, infection control and general isolation unit 

management (Slovis et al. 2012). As discussed in the section on rotavirus, this pathogen 

requires a specialised cleaning and disinfecting programme with a high-level phenol 

disinfectant (Rubin 2016). A Standard Operating Procedure (SOP) should be designed and 

placed on the wall in the ante-room beside the risk assessment and should address: the product 
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used, rationale for choice, concentration, calculations, mixing procedure, application method, 

contact time and safety precautions (AB.VMA 2014; Moreira 2017c).  

Once the foal is discharged from isolation, food, bedding, buckets etc. inside the unit needs to 

be stripped out, manually cleaned and scrupulously disinfected (Moreira 2017c). Once all 

organic matter has been taken out, an appropriate high-level disinfectant (Moreira 2017c) 

should be used to destroy the rotavirus pathogen; several sources (Caveney 2012; Zimmel 

2009) recommend phenolic compounds (see figure 5) due to the fact that they remain active in 

the presence of organic debris (Smith 2015; Moreira 2017a), and have consistently proven to 

be effective in rotavirus outbreaks (Dwyer 2000; Dowling 2017).  

Phenols Mode of Action Concentration Complications Safety 

Aka. Carbolic 

acid. 

They have good 

penetrating 

power into 

organic matter. 

They work to 

denature proteins 

and are general 

protoplasmic 

poisons. 

0.1-1% = 

bacteriostatic 

1-2% = 

bactericidal, 

virucidal and 

fungicidal 

5% = strongly 

irritating and 

corrosive to 

tissues 

The wrong 

concentration, 

oral ingestion or 

extensive 

application can 

result in systemic 

toxicity, central 

nervous system 

and 

cardiovascular 

effects and death. 

Following the 

datasheet 

instructions is 

very important. 

Use only as 

directed by 

trained staff and 

use PPE to 

protect face, eyes, 

mouth and hands. 

Figure 5: Phenol disinfectants (Wickstrom 2016). 

The ante-room should be cleaned and disinfected after each use by personnel and the isolation 

barn should be mucked out multiple times a day to preclude the virus settling into the 

environment. All organic waste should be transported to the enclosed isolation muck heap (see 

figure 3), and a phenol disinfectant must be used, at the correct concentration, to be scrubbed 

onto the floor and walls of the unit (Dowling 2017). It is not safe to use a power hose to clean 

an isolation unit that contained a foal with rotavirus; the high pressure of the hose aerosolises 

the pathogen in the environment and will widen the area of contamination, so low-pressure 

sprayers are preferable (Caveney 2012; (Moreira 2017c. Once the stable is adequately 

disinfected, the floor should be squeegeed into the drains at the rear of the stable and the unit 

should be left to fully dry out before introducing a new patient (Dunne 2017).  
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8. Waste disposal  

Prompt removal and disposal of infectious faeces is an effective means of controlling the 

spread of rotavirus, and a designated isolation muck heap should be used. This muck heap 

should be located in an enclosed area, or in a holding tank to eliminate the risk of run-off into 

water bodies. The waste from the isolation unit should be piled up daily and turned 

frequently, otherwise varying temperatures can accrue at different layers of the muck heap 

(Dowling 2017). Over a couple of weeks (Dunne 2017), the high temperatures will sterilise 

the pathogen. 
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Conclusion  

The objective is that the 'Rotavirus Foal Isolation Management Plan' will empower the 

veterinary nurse to take control of their isolation centre and create a fantastic biosecure facility. 

Isolation management should not be perceived as a chore, but a crucial element to equine 

hospital biosecurity. Neonatal care in the hospital is maximised by a strong isolation 

management plan, and this document provides an example of such. Rotavirus is just one 

contagious disease - amongst a host of others that affect horses - that requires an isolation 

management plan. It is recommended that nurses tweak this plan for other diseases based on 

their mechanisms of transmission. The key to effectively executing this plan is to ensure that a 

strong, dedicated member of the veterinary team remains in charge of the facility and upholds 

the standards at all times.  
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