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HIGH SECURITY BIO-SAFETY ISOLATION 

OF AFRICAN VIRAL HAEMORRHAGIC 

FEVER PATIENTS: THE THREE-STEP 

GUIDE 

1 INTRODUCTION 

The African Viral Haemorrhagic Fevers is a specific group of formidable diseases 

caused by a number of viruses and has the tendency to sometimes disturb blood 

clotting, resulting in some patients developing uncontrolled bleeding 

(haemorrhage). 

The viruses causing these diseases are classified as Bio-Safety Level 4 viruses. 

They are extremely dangerous and require specialised isolation techniques and 

specific control measures due to the high mortality rates of these diseases caused 

by the viruses (Centers for Disease Control and Prevention n.d.). 

These Haemorrhagic Fevers occur worldwide, but the most serious diseases in the 

group occur mainly in Africa. These include Crimean-Congo Fever, Ebola Virus 

Disease (previously called Ebola Fever), Lassa Fever and Marburg Disease. 

Although these viruses cause similar diseases, the viruses are not closely related 

to each other and are transmitted to humans in a variety of ways. 

Due to the high mortality rates of these diseases and the mode of transmission, 

special measures should be implemented to isolate patients suffering from these 

diseases, to prevent transmission and to protect health care practitioners caring for 

them. 

This manual aims to provide a practical, logical three-step approach adhering to 

knowledge and best practices to ensure optimum safety in caring for the patients, 

in functional but safe capabilities. 

2 MODES OF TRANSMISSION 

The common mode of transmission human-to-human in all the African Viral 

Haemorrhagic Fevers is contact with the body fluid of sick patients or animals. 

These include blood, urine, excreta, vomit, saliva, sweat, mother’s milk, secretions 

and sperms (Sterk 2008). 
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The mode of transmission from the natural hosts to man differ from well defined 

modes such as the transmission of Crimean Congo Haemorrhagic Fever through 

the bite of the Haeloma Tick and the transmission of Lassa Fever through the urine 

of rodents, to unknown natural hosts in Ebola Virus Disease and Marburg Disease 

(most probably bats) (National Department of Health 2014) (Sterk 2008). 

Nosocomial transmission is common through the use of contaminated syringes, 

needles or other material. The virus can also be transmitted between health staff 

due to inadequate hand decontamination (Sterk 2008). 

Contact with infected corpses of humans or animals, especially traditional burial 

practices of touching and washing the corpse (Sterk 2008). Slaughtering infected 

animals or handling meat may result in contact with the body fluids and resulting in 

the transmission of the virus (National Department of Health 2014) (National 

Institute for Virology (Later National Institute for Communicable Diseases) n.d.). 

Community spread mostly occurs through a social network where friends and 

relatives take care of a sick patient or participate in funeral activities (Sterk 2008). 

2.1 PERIOD OF COMMUNICABILITY 

The window period between exposure and development is thought to be a 

minimum of 48 hours. 

During this incubation period the patient is infected with the virus, but is 

asymptomatic and is not contagious. 

During the first days of symptoms the levels of the virus count increase and 

therefore its communicability increases rapidly. 

If the patient doesn’t manage to establish a proper immune response, the level of 

the virus count continues to increase until death occurs. The corpse is therefore 

highly contagious. 

If the immune response is sufficient, the level of the virus count decreases 

gradually until recovery (Sterk 2008). 

3 CLASSIFICATION OF VIRAL HAEMORRHAGIC FEVER (VHF) 

In practice, there is need for a graded response to suspected Viral Haemorrhagic 

Fever: the potentially grave consequences of failing to take timely and appropriate 

measures must be weighed against the inconvenience and costly disruptions 

caused by false alarms.  Hence, three grades of notification are envisaged 

(National Institute for Virology (Later National Institute for Communicable Diseases) 

n.d.). 
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3.1 A POSSIBLE CASE OF VIRAL HAEMORRHAGIC FEVER (LOW 

RISK) 

In patients of this type Viral Haemorrhagic Fever is under consideration as a 

differential diagnosis, but is not thought to be highly probable.   

The treating medical officer executes an initial assessment of suspected cases of 

Viral Haemorrhagic Fever consulting experts and awaits clarification from further 

clinical and laboratory investigations. 

The patient may not require isolation and full barrier nursing at this moment, but 

basic precautions are maintained.  

3.2 A PROBABLE CASE OF VIRAL HAEMORRHAGIC FEVER 

(MODERATE RISK) 

In this type of patient there are strong grounds for suspecting Viral Haemorrhagic 

Fever based on clinical presentation, travel history or contact with a sick person or 

animal. This decision is often reached in consultation with a specialist such as the 

Special Pathogens Unit at the National Institute for Communicable Diseases. 

Features that support a diagnosis of VHF (National Department of Health 2014): 

● Short duration and rapid progression of the disease: i.e. acute rather than 

chronic illness. 

● Lack of evidence in the patient's history or physical examination, which 

excludes VHF. 

● Laboratory evidence of leucopenia, thrombocytopenia, coagulation 

abnormalities, and raised serum transaminases, but leucocytosis can occur in 

Crim-Congo Haemorrhagic Fever, Lassa, Marburg and Ebola haemorrhagic fevers, 

and relatively normal platelet counts can be seen in Lassa fever. 

The progression of the illness and the timing of bleeding in relation to the onset of 

symptoms may be important in guiding the diagnosis of VHF versus alternative 

diagnosis. For example: patients with Congo fever typically bleed three to five days 

after the onset of illness while patients with meningococcal disease typically bleed 

within 24 hours after the onset of symptoms.  

A patient with probable VHF is placed in isolation and subjected to adapted barrier 

nursing techniques pending the confirmation of the diagnosis. 

Records should be maintained of all known contacts of the case within the 

hospital(s) involved, as well as in the community, including relatives and friends of 

the patient. 
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3.3 A CONFIRMED CASE OF VIRAL HAEMORRHAGIC FEVER (HIGH 

RISK) 

In such patients, a specific diagnosis of Viral Haemorrhagic Fever has been 

confirmed in the laboratory, or has been made on the basis of very strong clinical 

and circumstantial evidence. 

The patient is placed in isolation and subjected to adapted barrier nursing 

techniques. 

Once a diagnosis of Viral Haemorrhagic Fever has been confirmed, tracing and 

observation of all contacts of the case must be implemented. 

4 NOTIFICATION:  LEGAL REQUIREMENT 

The Viral Haemorrhagic Fevers are notifiable diseases.  In essence, the treating 

medical officer at the time a diagnosis is established, is responsible for reporting 

the case to the Director-General of National Health. 

When transfer of the patient with suspected Viral Haemorrhagic Fever is planned, 

the approval of the Department of Health is required prior to transfer. If transfer is 

over international borders the applicable Departments of Health of all countries 

involved must approve the transfer, and the World Health Organisation must be 

informed. 

5 PRELIMINARY DIAGNOSIS 

Using the criteria a preliminary decision should be reached on the possibility of a 

Viral Haemorrhagic Fever: 

• To reach a decision as to whether or not to proceed on the assumption that 

Viral Haemorrhagic Fever may be involved.  The inordinate inconvenience, 

which can be caused by false alarms, should be balanced against the 

potentially dire consequences of failure to recognise Viral Haemorrhagic 

Fever. 

• To categorise the case as one involving either low, moderate or high risk 

and being able to implement applicable preventative measures: 

5.1 LOW RISK 

Patients have febrile disease with features suggestive of Viral Haemorrhagic Fever, 

but are not necessarily severely ill and lack a history of contact with known Viral 

Haemorrhagic Fever, have not had contact with animals (other than long-term 
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pets), or animal tissues, or animal parasites (ticks) and have not left an urban 

environment in South Africa for at least three weeks prior to onset of illness. 

5.2 MODERATE RISK 

Patients have febrile disease with features suggestive of Viral Haemorrhagic Fever, 

are not necessarily severely ill, but have visited, deployed or resided in a tropical or 

rural environment, or have had contact with animals or animal tissues, or animal 

parasites (ticks) during the three weeks preceding onset of illness.  They have not 

had direct or indirect contact with known Viral Haemorrhagic Fever patients, but 

may have some remote association with such patients (e.g. they have worked or 

resided in the same places as patients who developed Viral Haemorrhagic Fever). 

5.3 HIGH RISK 

Patients are severely ill with fever and haemorrhagic manifestations (this criterion 

is sufficient to place patients in the high-risk category).   

In addition, they may have resided in a tropical or rural environment, or have had 

contact with animals, animal tissues or animal parasites (ticks) during the three 

weeks preceding onset of illness. 

Alternatively, they may not necessarily be severely ill, but have had definite 

exposure to Viral Haemorrhagic Fever. This would include health and laboratory 

staff who have developed illness within three weeks of last known contact with a 

Viral Haemorrhagic Fever patient or body fluids associated with such a patient.  

The same applies to relatives and close associates of a known diagnosed Viral 

Haemorrhagic Fever patient. 

Measures should be implemented to minimise exposure of health staff, other 

patients and relatives as soon as a diagnosis of Viral Haemorrhagic Fever is 

seriously considered.  Whatever is ultimately decided concerning the management 

of the case, the immediate course of action should be to implement a Crisis Action 

Plan to protect staff and contain spreading of the disease. 
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6 CRISIS ACTION PLAN FOR SUSPECTED VIRAL HAEMORRHAGIC 

FEVER PATIENTS 

Beware of panic and ridiculous actions. 

Implement the Crisis Action Plan immediately when the risk for a Viral 

Haemorrhagic Fever is seriously considered. 

6.1 CRISIS ACTION PLAN 

(Ligthelm & Zaidy 1986) 

1. Step 1: Self protection 

 a. Plastic apron. 

 b. Mask. 

 c. Eye protection (Visor or mask with effective eye protection). 

 d. Double silicone or latex gloves (over one another). 

 e. Take extreme caution when in contact with blood, other body fluids, 

secretions (including respiratory droplets and sputum) or excretions, 

including urine and vomitus. 

 f. Take extreme caution to prevent percutaneous injuries associated with 

the use or disposal of hypodermic needles and other sharp 

instruments. 

 g. Persons with percutaneous or mucocutaneous exposure to blood, body 

fluids, secretions or excretions immediately wash affected skin surfaces 

with soap and water. Apply antiseptic solutions. Mucous membranes 

e.g. conjunctiva should be irrigated with copious amounts of water. 
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2. 

 

 

Step 2: Isolation 

 a. Single room (select a large enough space to avoid the need for 

subsequent transfer to a larger room). 

 b. Remove all unnecessary equipment and furniture prior to placing the 

patient in the room. 

 c. Do not use any equipment or utensils used for/by the patient for any 

other patient. 

 d. Place every item leaving the room in red plastic bags and seal. All bags 

must be autoclaved and/or burned under direct supervision. 

 e. Cover all excreta (including sputum and vomitus) with a solution of 

hypochlorite (minimum 4000 ppm available chlorine). Examples include 

Biocide D, Bacterex, 1:10 dilution of household bleach or even 

swimming pool chlorine. Leave standing for 30 minutes before flushing 

into sewage system. Take care to prevent splashing.  

 f. Take extreme caution when in contact with blood or body fluids, 

including sputum, urine and vomitus. 

 g. Limit the personnel exposed to the patient to the absolutely essential 

minimum. 

3. Step 3: Consultation 

 a. Consult telephonically with the expert. Use the National Institute for 

Communicable Diseases (NICD) Hotline to discuss patient with 

specialist. 

Do not transport the patient. 

 b. As soon as possible, blood specimens are drawn under extreme 

controlled circumstances and forwarded to the National Institute for 
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Communicable Diseases to allow an informed decision to be made. 

4. Step 4: Transport 

 a. Do NOT transfer or transport the patient. 

 b. The specialist consulted determines the risk for transporting the patient. 

  i. In the case of high risk or deteriorating medium risk patients, an 

advanced party and transport team will be dispatched to fetch 

and transport the patient by air or road. 

  ii. This may include the use of a transport isolator if the risk 

dictates the use of this equipment. 

  iii. A trained transport team will accompany the patient and give 

advice on the decontamination measures required. 

  iv. Low risk patients may, on the instruction of the specialist, be 

transported to an appropriate facility for further evaluation or 

isolation. These patients can be transported in normal 

ambulances or aircraft. 

5. Step 5: Reporting 

 a. The National Department of Health. 

 b. Local health authorities (local and / or international). 

 c. When a patient with suspected Viral Haemorrhagic Fever is returned to 

South Africa from an external country, permission must be obtained 

from the National Dept of Health (Port Health Authority). 

6. Step 6: Evaluation by experts 

 a. The specialist advises on the point of evaluation. The National Institute 

for Communicable Diseases Hotline is utilised for this purpose. 
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 b. This should, as far as possible, not be within the emergency 

department of a facility as it may take a while to decontaminate the 

facility after the confirmation of a diagnosis and the isolation measures 

will disrupt the functioning of the emergency department. 

 c. Due to the nature of the treatment required for these diseases, 

transport, evaluation and admission must be planned to a facility able 

to provide tertiary level medical care and which posesses the 

applicable support services available. 

7. Step 7: Admission 

 a. The National Department of Health determines the most appropriate 

facility for admission of the patient. 

 b. Public Sector patients are admitted to Public Sector Hospitals. 

Private Sector patients are admitted to Private Sector Hospitals. 

Military Patients are admitted to Military Hospitals. 

8. Step 8: Identification of contacts 

 a. List all people who have had contact with the blood or body fluids of the 

patient in the last 21 days. 

 b. List all people who had been within 1 meter contact with the patient in 

the last 21 days. 

9. Step 9: Decontamination 

 a. Wash every item in the room with chlorine disinfectant, wearing the 

protective clothing listed in step 1. 

 b. Autoclave and/or burn under direct supervision all contaminated linen, 

dressings or refuse. 

 c. Place all washed furniture in the direct sunlight for eight (8) hours. 
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 d. Re-wash all items and furniture again with chlorine disinfectant. 

7 ISOLATION AND HIGH-SECURITY BARRIER NURSING OF VIRAL 

HAEMORRHAGIC FEVER PATIENTS 

7.1 FACILITIES 

The patient should be isolated in an institution with the best possible facilities for 

the purpose.  

Proper pre-assessment is required to identify the most appropriate area in a 

hospital to establish optimal functioning isolation facilities for the isolation of highly 

virulent transmittable conditions, which include the Viral Haemorrhagic Fevers, but 

also diseases such as SARS or other highly communicable diseases. 

7.2 AIRFLOW CONTROL 

Although several sources in the literature put high emphasis on air control and the 

maintenance of a negative air pressure in the isolation area, with a further negative 

pressure of the adjacent areas towards the rest of the facilities, this concept is 

considered to be an unnecessary and expensive option.  

As the diseases are spread through contact with the body fluids of the patient, 

with only a possibility of aerosolised transmission in Lassa fever, effective isolation 

can be established in far more basic facilities (National Institute for Virology (Later 

National Institute for Communicable Diseases) n.d.).  

8 THE RULE OF THREE 

This manual uses a basic Three-Step approach to establish and operate effective 

isolation facilities. The basic principles in implementing high security isolation can 

be summarised as “The Rule of Three1” (Ligthelm 2004). 

• Three (3) areas for patient care. 

• Three (3) groups of staff. 

• Three (3) layers of protective clothing. 

• Three (3) steps in supplying equipment. 

 

1The copyright for the concept of the Rule of Three and the Colour Code Concept for the isolation 

areas is retained by the author. 
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• Three (3) steps in decontamination when leaving the area. 

• Three (3) layers to isolate waste. 

• Three (3) layers to isolate a body. 

• Three (3) layers to isolate a specimen. 

This manual addresses the establishment and operation of an Isolation Facility 

within a health care facility such as an existing hospital. Although the principles are 

applicable in establishing Field Treatment Units, certain procedures may need to 

be adapted for field conditions. 

8.1 THREE (3) AREAS FOR PATIENT CARE 

A high-security isolation area must consist of three distinctive areas. These areas 

are colour-coded to clearly distinguish the different areas, enhance staff safety and 

to ease the organisation of the lay-out and flow: 

• 1 - Red Isolation Area. Red Isolation Area to accommodate the patients 

with explicit barrier nursing techniques. This is a high risk area which is 

highly contaminated and holds a serious risk for unprotected staff. 

• 2 - Yellow Transit Area. Yellow Transit Area or Ante-Room that forms the 

barrier between the dangerous Isolation Area and the outside environment. 

This is a medium risk area used mainly to decontaminate staff and waste 

leaving the Isolation Area. It is however the most important area to ensure 

safe isolation practices. 

• 3 - Green Support Area. Green Support Area that provides support 

services to the Isolation Area. This is a relatively safe area where equipment 

and records are kept. 

 

• A White Area where stores are kept and food preparation can be 

established, but often this service is provided from elsewhere in the hospital. 

8.1.1 SELECTION OF AN ISOLATION AREA 

The selection of an applicable area should be done in advance to ensure the best 

decisions are made under pressure (Ligthelm 2004) (Ligthelm & Zaidy 1986). 

Various areas in the hospital can be evaluated, but the concept of establishing an 

isolation capability outside the building is not supported due to the high demand for 

support services and infrastructure in managing a patient with Viral Haemorrhagic 

Fever. Modern knowledge and effective disinfectant capabilities make it possible to 

re-use the facility for other requirements after proper decontamination. 

The minimum accommodation required for barrier nursing of a patient consists of a 

single treatment room or a set of multiple rooms where the patient(s) is isolated, a 
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functional ante-room and an adjacent room where staff members can don and 

remove protective clothing. A rest area is added for staff members to rest and to 

serve as a support function.  

 

Figure 1: Outlay of an Isolation Area 

 

These facilities must be separate from other patient care facilities and access and 

flow must be controllable. Preferably it must be possible to control access to the 

isolation capability through a single lockable access door. 

In selecting the most appropriate area of the hospital for establishing the isolation 

facility the following guidelines can be used: 

• A separate area, not an area with a flow through to other parts of the facility, 

in order to lower the risk of exposure. 

• Adequate space (preferably also space to expand should more patients be 

admitted). 

• Ablution facilities accessible to the patient(s). 

• Hand wash facilities in all areas. 

• Airflow and cooling of the area (the layers of protective clothing are very 

uncomfortable in warm conditions). 

• Availability of medical support services such as oxygen supply and vacuum. 

(Availability of medical air in the isolation area is recommended). 

• Rooms should have a layout that supports the flow from a green / clean area 

to the contaminated red isolation area and back to the clean areas through 

an appropriate yellow-decontamination area. 

• The floor, walls and ceiling of the patient room should be constructed of 

washable nonporous material that is resistant to disinfectant. Smooth, clean, 

washable, impervious surfaces where dust cannot accumulate is desired. 
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Airflow should preferably not be drawn back into the rest of the air circulation 

system of the building in case another airborne disease may be isolated in the 

same facility. This is however not a requirement for Viral Haemorrhagic Fever 

isolation as the mode of transmission is body fluids and not airborne. 

During an outbreak, temporary tented facilities may need to be established / 

erected, applying the same principles. These facilities are screened-off with a 

single entrance to ensure the same flow as in a building. The 3 metre perimeter is 

a safety zone to prevent body-fluid transmission through vomiting or haemoptysis 

to curious bystanders outside the tents. Procedures, such as replacing paper 

overshoes with gum boots and introducing footbaths in the decontamination 

process may be required. 

 

Figure 2: Outlay of a Temporary Isolation Area in Tents 

Three isolation areas must be identified and established as follows (Ligthelm 

2004): 

8.1.2 RED ISOLATION AREA 

A single room or set of rooms for the isolation of the patient, preferably with a hand 

basin and an adjacent private toilet and / or sluice room. 

It must be emphasized that the isolation of suspected/confirmed Viral 

Haemorrhagic Fever patients is very labour and equipment intensive and it is 

therefore recommended that a fairly large room be identified for the isolation of the 

patient.  A space of minimum 6 m X 6 m per patient is recommended. 

The risk always exists that more patients with the same disease may be admitted, 

making it essential to choose a space capable of accommodating more than one 

patient in the same area.  It is also very difficult to move the patient to a larger 
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room / other rooms should more patients be admitted. Therefore choosing a large 

enough space from the onset is essential. 

However, if the patient is already in the hospital by the time the diagnosis is made, 

consider keeping the patient in the current location. However if the space is 

unsuitable to establish safe and effective isolation, it is easier to move the patient 

in the initial stages of the disease than during the advance stages. If the patient is 

moved, the area from where the patient is moved must be fully decontaminated. 

Experience has shown that it is the most practical to evacuate a complete nursing 

ward and use the total ward for isolation, as it is not practical to implement the 

required isolation measures within a functioning ward without disrupting the total 

routine. 

The Red Isolation Area must be separated from the Yellow Ante-Room Area with a 

closable door. 

It is recommended that if there is an air-conditioning system in the Red Isolation 

Area, then the pressure in the suite should be negative with respect to the rest of 

the building and that the air should be discharged and not re-circulated to the rest 

of the facility. This makes the facility suitable for isolation of airborne transmittable 

diseases as well.  Where the air conditioning to the area is part of a bigger plant, 

such as in most hospitals, the re-circulation of air must be interrupted for the 

duration of isolation and all returning air from the isolation areas discharged.  There 

is however no evidence that air conditioning systems constitute a hazard in the 

barrier nursing of Viral Haemorrhagic Fever diseases encountered in this country.  

There is no need to filter the exhausted air before it is released into the 

atmosphere, on condition that it is released into an open space, preferably where 

there is air movement and sunshine. 
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Figure 3: Outlay Red Isolation Area 

If no private toilet or sluice room is available, a chemical caravan type toilet can be 

placed in the Red Isolation Area. To reduce the risk for nursing staff, patients who 

are capable must be encouraged to use the toilet themselves. 

 

Figure 4: Caravan Type Chemical Toilet 

If no hand-wash facility is available, camping type basins with a container for clean 

water and a container for run-off water can be utilised. 
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Figure 5: Camping Type Hand Washbasin with two Containers 

8.1.2.1 MINIMUM ITEMS REQUIRED RED AREA 

• Bed per patient / expected patient (in ideal conditions an intensive care type 

bed is preferred). 

• Mattress per bed covered with a watertight, washable and durable mattress 

cover. 

• Bed locker per patient. 

• Over-bed table per patient. 

• Infusion stand or infusion over-bed rail. 

• Washable working surfaces such as a stainless steel work surface or steel 

table. 

• Washable chairs, minimum 2 for staff. 

• Spencer Wells Artery Forceps 180 mm. 

• Basin stand with basin X 2 (one for sample collection and one for 

decontamination). 

• Paper towel stand with jumbo paper towel roll X 1. 

• Plastic dustbin minimum 2 (or large medical waste box). 

• Dressing trolley minimum 1. 

• Non-invasive vital signs monitor and cardiac monitor, but minimum a 

sphygmomanometer. 

• Stethoscope (amplifier type if isolation hoods are used). 

• Urinal and bedpan (cardboard disposable type preferred if a muncher-unit is 

available in the isolation area). 

• Chemical toilet (if toilet is not available adjacent to red isolation area). 

• Intercom System X 1. 

• Washable tray X 1 (preferably a mayo-table stand with tray). 

• Hand washbasin with disinfecting soap and paper towels. 

• Whiteboard with pens and eraser. 

• Oxygen equipment with regulator. 

• Suction equipment . 

• Diagnostic set (ear, nose and throat set) with batteries. 

• Bucket, mop, dust pan with brush for spills. 

• Ventilator on stand-by (outside the red area to be brought into area only if 

required). 

• Infusion control and syringe pumps on stand-by. 

• X-Ray capability on stand-by. 

• Measuring jug for mixing chlorine for spillage. 
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8.1.2.2 CONSUMABLES RED AREA 

• Bed linen for patient beds. In the case of high risk patients the use of 

disposable or condemned linen must be considered. 

• Disposable watertight draw sheets.  

• A large container for vomitus (as these patients can develop sudden 

projectile haematemesis, a kidney basin is not suitable for the purpose but 

rather a plastic bucket with sealable lid). 

• Oxygen equipment with mask. 

• Suction tube and suction catheters. 

• Spray bottles for hypochlorite solution X 5. 

• Urine testing equipment. 

• Disposable gown / pyjamas. 

• Toilet paper, tissues and dentures container. 

• Water bottle and disposable glasses. 

• Towels and face cloths. 

• Sealing equipment (sealing apparatus with red sellotape (adhesive tape) is 

very useful for small bags and cable ties for large bags). 

• Sharps containers.  

• Antiseptic hand washing soap with dispenser and elbow control. 

• Syringes and needles and gauze swabs (plastic shoe bag practical to 

accommodate loose items). 

• Bandages for oozing puncture sites. 

• Additional red aprons (replacing aprons following spills) and gloves (adding 

gloves when a glove is damaged). 

• Funnel for filling chlorine spray bottles with fresh solution. 

8.1.2.3 ROOM ISOLATOR 

If a Negative Pressure Room Isolator unit is available this capability is deployed in 

the patient room. The Room Isolator now functions as the Red Area and the 

surrounding area outside the Room Isolator as the Yellow Transit Area. 

Although a Room Isolator is not required for safe isolation of Viral Haemorrhagic 

Fever patient larger hospitals prefer the use of these capabilities as it provides 

absolute safety.  
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Figure 6: Negative Pressure Room Isolator 

Two types of Room Isolators are currently commercially available: 

• The Open Type Room Isolator, such as the Iso-Arc™, where the patient is 

accommodated in a negative pressure plastic tent and staff dress up in full 

protective clothing and enter the isolator to render care. 

• The Closed Type Bed Isolator, such as the Vickers™ (Trecsler) Bed 

Isolator, where the patient is sealed in a negative pressure plastic tent and 

staff render care through half-suites build into the sides of the tent. 

Each of these types of Room Isolators has its own advantages and disadvantages. 

It is however emphasised that a Negative Pressure Room Isolator is NOT essential 

for isolating a Viral Haemorrhagic Fever patient. 

When these isolators are used some guidelines must be considered: 

• Place the bed first and then build the isolator around it, as it is very difficult 

to move the bed into the isolator after construction. 

• Bed-curtain rails in the hospital room may need to be removed prior to 

pitching the isolator due to the height of the isolator. 

• Ensure a level, washable floor surface in the area where the isolator is 

deployed to ensure floor seals are effective. 
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• Plan a pendant with an “umbilical cord” of pipes to bring oxygen, vacuum, 

electricity and medical air into the isolator from the wall outlets. 

• Plan a free-standing shelf with a medical equipment rail, such as a Gabler 

rail, to hook equipment onto. 

• Plan portable hand-wash basins for use inside the isolator for hand washing. 

• Ensure back-up power supply to filter system in the event of a power failure. 

More detail on the operation of the isolator is provided by the supplier. 

8.1.2.3.1 PREPARATION OF THE RED ISOLATION AREA 

Only the essential furniture and equipment are placed in the isolation area. If the 

patient is already admitted to the room, furniture should not be removed unless it is 

decontaminated.  It is however not necessary to destroy the furniture at termination 

of isolation. Patient needs and comfort must be the determining principle, but 

unnecessary furniture and utensils are removed from the area prior to admission to 

ease decontamination and ease of movement for staff in protective wear. 

Furniture is positioned in such a way that there is easy access to all sides of the 

patient, taking the cumbersome isolation gear into consideration. Ensure access to 

the area above the head of the patient. 

The bed is covered with disposable linen if available. Protection of the mattress by 

a waterproof washable mattress cover is essential. If no disposable linen is 

available, it is recommended that condemned linen which are earmarked for 

destruction be used.  This linen is then incinerated after use. 

Disposable linen savers are placed under the patient to absorb any body fluids. 

All refuse bins, kick-abouts or trashcans are fitted with a red plastic bag.  The top 

quarter of the bag is folded back to create a safe area for sealing bags. 

Sealing equipment to seal bags.  Red cable ties can be used or red colour 

adhesive tape. The sealing machines often used in shopping malls to seal parcels 

before entering a shop are very useful to seal bags with red tape. 

Large Aseptor bags for sealing of re-usable items before sterilisation.  

If no toilet or chemical toilet is available, an airtight container for excreta (e.g. “steri-

nappy bucket”). 

Large Spencer Wells-type artery forceps for the handling of sharps. 

Watertight container to submerge used linen if linen is not discarded after use. 
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If the patient is ventilated, a ventilator must be set up. The use of small easy-to-

clean ventilators such as the Pneu Pac™ or Oxilog™ is recommended. It is 

essential that exhaled air is not returned to the ventilator through the ventilation 

tubing. The complete ventilator can be sealed in a transparent plastic bag to 

prevent any contamination. Before sealing the machine, it is essential to ensure 

that the machine does not use the venturi principle and take in room air as an air 

mix. This will be cut off when the ventilator is sealed.  

A non-invasive vital signs monitor and cardiac monitor are recommended. These 

machines can also be sealed in transparent bags before use with only the patient 

cables emerging from the bag. 

8.1.2.3.1.1 RED DECONTAMINATION STATION 

Decontamination station is set-up close to the exit of the Red Area. 

Hand washbasin with disinfecting hand wash soap such as Hibiscrub™. This is 

used in large quantities.  

Larger refuse containers/dust bins fitted with a red plastic bag for disposed outer 

layer protective wear. This must be positioned next to the hand washbasin for use 

in the decontamination of staff.  The top quarter of the bag is folded back to create 

a safe area for sealing filled bags. 

Spray bottle with chlorine disinfectant. 

Basin stand with basin is filled with chlorine disinfectant 1000 ppm (such as Biocide 

D) solution for wiping visors/hoods. 

8.1.3 YELLOW ANTE-ROOM 

An adjacent room serving as a transition between the Red Isolation Area and the 

Green Rest Area, where personnel and all items are decontaminated after leaving 

the isolation area.  This area must have access to a hand basin with running water. 

It is preferred that an autoclave or a mobile autoclave unit is accessible from this 

area. If an autoclave is not available arrangements must be made to either 

autoclave or incinerate refuse bags under controlled conditions. 
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Figure 7: Outlay Yellow Ante-Room Area 

8.1.3.1 MINIMUM ITEMS REQUIRED FOR YELLOW AREA 

• Washable working surface such as stainless steel work surfaces or a steel 

table.  Minimum of two surfaces of approximately 2 m² each are needed. 

• Washable chairs (e.g. plastic chairs). 

• Plastic dustbin X 2. 

• Intercom  X 1. 

• Washable tray X 1 (preferably a mayo-table stand with a tray). 

• Autoclave Unit (preferred). 

• Hand washbasin with disinfecting soap and paper towels. 

8.1.3.2 PREPARATION OF THE YELLOW TRANSIT AREA 

• Yellow plastic bags are fitted in all refuse drums/bins with the top quarter of 

the bag folded back to ensure a safe area for sealing filled bags. 

• Large container fitted with a yellow bag for discarded protective wear. 

• Equipment to seal second-layer bags such as yellow cables ties or yellow 

adhesive tape. 

• Aseptor bags for sealing of items for sterilisation.  Sterilisation sensitive tape 

to mark bags and boxes. 

• Cardboard boxes or large paper bags to hold plastic bags during 

autoclaving (plastic melts against the sides of the autoclave during 

sterilisation). 
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8.1.3.2.1.1 YELLOW DECONTAMINATION STATION 

• Decontamination station is set up close to the entrance from the Red Area. 

• Hand washbasin with disinfecting hand wash soap such as Hibiscrub™. 

This is used in large quantities.  

• Large refuse containers / dust bins fitted with a yellow plastic bag for 

disposed second layer of protective wear. This must be positioned next to 

the hand washbasin for use in the decontamination of staff.  The top quarter 

of the bag is folded back to create a safe area for sealing filled bags. 

• Spray bottle with chlorine disinfectant. 

• Large plastic dustbin or bucket with chlorine disinfectant to submerge visors 

or hoods in after decontamination. 

8.1.4 GREEN REST / CLEAN AREA 

• A clean area where personnel can don their first layer of protective clothing 

and where personnel can rest between shifts. 

• These three areas must be interconnected with an intercom system. 

• An area/office suitable for nursing and medical administration. 

• An area or room for storing supplies and equipment. 

• A change room for changing from standard uniform into theatre scrub suits 

or equivalent clothing. 

• A shower facility must be available where staff can shower prior to leaving 

the isolation unit. 
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Figure 8: Outlay of Green Administrative Area 

8.1.4.1 MINIMUM REQUIRED ITEMS GREEN AREA 

• Standard resuscitation emergency trolley with equipment. A standard 

emergency resuscitation trolley is kept ready in the Green Area to be 

pushed into the Red Area when required and indicated. 

• Monitor defibrillator (if patient is indicated for resuscitation). 

• Table / desk X 3. 

• Plastic Chair X 6. 

• Intercom X 1.  

• Footbath if rubber gum boots are used. 

• Washable tray X 1 (preferably a mayo-stand with a tray). 

• Refrigerator for blood and blood products X 1. 

• Hand washbasin with disinfecting soap and paper towels. 

• Standard medical consumables and pharmaceuticals required in a ward set-

up. 

• Cutlery and crockery for patient. If available disposable equipment should be 

used. The equipment is retained in the Red Isolation Area until the 

termination of isolation when it is decontaminated or disposed. 

• Additional oxygen bottles if piped oxygen is not available. 

• Spare suction apparatus. 

• Patient administration, clinical and nursing records. These records are 

retained in the Green Area and clinical information is relayed to the Green 

Area via the intercom system. 

• Adequate sets of protective wear. 

• Strainer for chlorine granules for spray bottles. 

• Formaldehyde for body bags in case of a death. 

• Minimum 3 body bags. 

• Large agricultural type sprayer for body bag decontamination and to spray 

(shower) patient on discharge. 

8.1.4.2 PREPARATION OF THE GREEN AREA 

• All refuse drums are fitted with green bags. 

• All the protective wear is stored in the Green Area. 

• All additional equipment that may be needed is kept in the Green Area. 

8.1.4.2.1.1 GREEN DECONTAMINATION STATION 

• Decontamination station is set up close to the entrance from the Yellow 

Area. 
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• Hand washbasin with disinfecting hand wash soap such as Hibiscrub™. 

This is used in large quantities.  

• Large refuse containers / dust bins fitted with a green plastic bag for 

disposed third / inner layer of protective wear. This must be positioned next 

to the hand washbasin for use in the decontamination of staff. The top 

quarter of the bag is folded back to create a safe area for sealing filled bags. 

• If gum boots are used a footbath is positioned at the green decontamination 

station to decontaminate gum boots. 

8.2 SUPPORTING FUNCTIONS 

For the effective functioning of the Isolation Unit various supporting services are 

required: 

• Security and access control. 

• Kitchen for food preparation for staff and patients. 

• Administrative services. 

• Laboratory (Access to a BLS 3 or 4 laboratory). 

• Mortuary and body decontamination capabilities. 

• Contact assessment consultation area. 

• Contacts/suspicious patient admission area. 

8.3 THREE (3) GROUPS OF STAFF 

Barrier nursing of Viral Haemorrhagic Fever patients is tremendously human 

resource intensive.  The risks involved make it essential that the staff must be alert 

and competent at all times. Working in the applicable protective wear is also 

cumbersome and tiring. It is also very warm in the protective wear resulting in 

personnel tiring more easily and dehydrating easily. This makes it necessary to 

rotate personnel frequently, with shorter shifts, to ensure that personnel function at 

the required levels of safety. 

Nosocomial infections can almost invariably be traced to fundamental lapses in 

technique, such as needle-pricks, against which the most elaborate safety 

equipment cannot protect.  Fatigue causes mistakes and adequate numbers of 

staff should be allocated to the barrier nursing without exposing too many 

individuals to Viral Haemorrhagic Fever. 

Work shifts should be limited to a maximum of 8 hours per day. Shifts of 4 - 6 

hours are preferable to ensure a high degree of efficiency. 

High profile barrier nursing of critically ill Viral Haemorrhagic Fever patients 

requires at least 5 persons per shift.   
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Staff members must be rotated through the different areas of the isolation facility in 

two-hour shifts (in higher temperature and / or high humidity the rotation may be 

required hourly (World Health Organisation 2014)): 

• 2 hours in the Green Clean Area, then; 

• 2 hours in the Yellow Ante-Room Area, and 

• 2 hours in the Red Isolation Area. 

All medical and auxiliary staff (e.g. ambulance staff, cleaners, porters) who had 

contact with a suspected or confirmed Viral Haemorrhagic Fever patient, either 

before or after the institution of barrier-nursing precautions, must be placed under 

observation. This must be done formally but the precautionary nature of the 

measures should be explained carefully as even medical personnel can be highly 

suggestible.  This is not necessary for personnel who came into contact with the 

patient during transport where a transport isolator was in use. Baseline blood 

counts and liver enzyme levels should be recorded and serum samples kept in 

frozen storage for possible later use in instances where suspected nosocomial 

infections occur. 

8.3.1 STAFF REQUIREMENTS 

It is essential that a supervisor with a thorough knowledge of BLS-4 isolation 

techniques and procedures is on duty in the Isolation Facility on a continuous 

basis.  

This member acts as the safety officer to supervise procedures and react 

accordingly.  

To address an eight-hour shift system 3 X senior Registered Nurses are required 

as supervisors. 

To staff the facility with a two-hourly rotation and ensuring that two staff members 

are on duty in the Isolation Area, 18 X staff members are required to cover a 24-

hour shift. 

• 9 X Nursing Officers. 

• 9 X Sub-Category/Enrolled Nurses. 

Due to the risk involved in nursing these patients, junior staff or unskilled members 

may not be utilised to nurse these patients.  As far as possible only registered 

nurses and senior enrolled nurses must be utilised.  Nursing students and care-

workers do not have the necessary background knowledge or skills to nurse these 

patients with safety. 
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No pregnant personnel must be used. Personnel should be healthy and personnel 

with a known positive HIV status with a low CD-4 count should not be used due to 

their potentially higher susceptibility for infections. 

Personnel should preferably only be allocated to the isolation unit and not be used 

in other areas of the health care facility. It is however not necessary for personnel 

to remain in the area after working shifts on condition that they are properly 

decontaminated on leaving the area and after taking a shower, dress in normal 

uniforms. 

Staff members are allocated to each of the specified areas and only work in that 

specific area for the duration of the rotation-shift. 

The nursing staff is supported by medical, administrative and auxiliary health staff 

to render a comprehensive care system. The use of logistical personnel to ensure 

adequate supplies are available at all times is emphasised. 

Staff members need to be assessed daily and temperature screening maintained 

twice daily for 21-days after last shift worked in Isolation Facility. 

Any staff member with an open wound should not be allowed to work in the 

Isolation Facility. 

Staff members requiring reading glasses must wear glasses permanently within the 

Isolation Facility as it is NOT possible to remove and replace reading glasses 

under facial visor. Members wearing prescription glasses with a tendency to slide 

down their noses when perpetrating must be advised to wear a glasses support 

elastic strap. Anti-fogging spray is of value to staff for preventing glasses and 

goggles from fogging-up. 

8.3.2 GREEN AREA STAFF 

A minimum of one staff member is allocated to Green Administrative Area. 

This staff member(s) is responsible for maintaining all the patient records, 

maintaining administrative supplies and starting the feeder system into the Red 

Isolation Area when supplies are required. 

The staff member(s) staff the area for preferably two (2) hours and then upgrade 

protective gear and move to the Isolation Area. 

8.3.3 YELLOW AREA STAFF 

A minimum of one staff member is allocated to the Yellow Transit Area. 
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This staff member(s) is responsible for receiving all items from the Green Area and 

feeding them through to the Red Isolation Area using the feeder system. 

The staff member(s) is also responsible for receiving all items leaving the Red 

Isolation Area and ensure that the items are sealed and decontaminated (or 

sterilised) before passing them on to the Green Area. 

The staff member(s) also assists all staff coming out of the Red Isolation Area to 

decontaminate before moving back into the Green Rest Area. 

In establishing a safe isolation system, the effective functioning of the Yellow Area 

is the most critical step in maintaining isolation and preventing contamination. 

If protective equipment is recycled, it is also the function of the staff member(s) in 

the Yellow Area to decontaminate and sterilise where applicable all protective wear 

before recycling it for use. This often requires the use of an autoclave system. 

The staff member(s) staffs the area for preferably two (2) hours and then upgrades 

protective gear and moves to the Isolation Area. 

8.3.4 RED AREA STAFF 

Due to the time delay to don the required protective wear to enter the Red Isolation 

Area, if a patient’s condition deteriorates, a minimum of 2 staff members must be 

on duty in the Red Isolation Area. This is to ensure that help is available if a 

member of staff develops problems, especially if positive pressure protective hoods 

are used. The risk of a staff member fainting in the Red Isolation Area does exist 

and has occurred in the past.  Therefore, the availability of immediate assistance in 

the area is important to avoid unnecessary exposure. 

An adequate number of staff is allocated to maintain effective care in the Red 

Isolation Area. A minimum of two (2) staff members are allocated to the Red 

Isolation Area per rotation shift. Staff members never work alone in the Red 

Isolation Area to ensure that they support one another and check one another 

continuously to prevent mistakes and possible contamination. A buddy system is 

used with two staff members checking one another continuously with the main 

purpose of protecting one another. 

The staff members staff the area for preferably two (2) hours and then 

decontaminate and move to the Rest Area. 

In high humidity and / or warm climates it is essential to rotate staff hourly. Staff 

need to be monitored continuously for dehydration and heat exhaustion. 
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8.4 THREE (3) LAYERS OF PROTECTIVE CLOTHING 

Protective clothing by itself is NOT protecting staff against transmission, it is only 

providing protection if used within stringent protocols and in strict adherence to 

procedures. Undressing is the most important procedure to prevent contamination. 

The eyes, nose and mouth are the most vulnerable parts of the body and must be 

protected by effective but also comfortable and properly fitting protective 

equipment. 

IT MUST BE EMPHASISED THAT ALL BODY FLUIDS, INCLUDING URINE, 

SALIVA OR EXCRETA ARE POTENTIALLY CONTAGIOUS. PROTECTIVE 

WEAR MUST THEREFORE PROTECT THE HEALTH CARE WORKER AGAINST 

EXPOSURE TO THE VIRUS AND SUPPORT A STRUCTURED PROCESS OF 

DECONTAMINATION ON LEAVING THE RED ISOLATION AREA. 

To ensure a staff member is optimally protected, three layers of Protective Wear 

are used. Each layer is donned over the previous layer as the staff member moves 

to the next level of the unit. That implies that a staff member will wear an inner 

layer in the Green Area, put a second layer of protective wear on over the existing 

layer before moving into the Yellow Area, and will then put a third layer over the 

existing two layers when entering the Red Isolation Area. 
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8.4.1 GREEN / CLEAN AREA: LEVEL 1 PROTECTIVE WEAR 

 • Theatre-type scrub suit. Ensuring 

that scrub suits do NOT have any 

pockets. 

• Proper closed shoes must be worn 

at all times in the whole area to 

protect the feet from any sharps 

that may be dropped on the 

ground. 

• Remove ALL jewellery including 

wristwatches and necklaces. 

• Ensure NO cell phones or any 

other electronic equipment are 

taken into the Isolation Facility. 

• Gum boots instead of shoes may 

be used. The legs of the scrub suit 

pants are stuffed into the gum 

boots. 

• A green apron can be used to 

protect the scrub suit when working 

with fluids or items that can spill, 

such as food. If soiled, the apron is 

ripped off and replaced. 

. 

 

 

 

 

 

 

 

Figure 9: Green Area Protective Clothing 
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8.4.2 YELLOW / ANTE-ROOM: LEVEL 2 PROTECTIVE WEAR 

• Theatre scrub suit with shoes or boots are retained. 

• When a member moves onward from the Green Area into the Yellow Area, 

the following additional protective wear must be donned: 

• Disposable coverall (overall). 

• One pair of cuffed latex or silicone gloves with the cuffs worn over the 

sleeves of the coverall. 

 • Protective overshoes / theatre 

bootees. 

• Theatre-type cap / balaclava. 

• Yellow plastic apron is worn to 

protect the coverall against 

spillages. If contaminated the 

yellow apron is ripped off, 

disposed of in a yellow bag and 

replaced. 

• Surgical mask with visor is worn 

only when refuse bags or items 

from the Red Area are received 

or when staff from the Red Area 

are decontaminated. 

 

 

 

Figure 10: Yellow Area Protective Clothing 

8.4.3 RED ISOLATION AREA: LEVEL 3 PROTECTIVE WEAR 

The full two layers of protected clothing as described for the Yellow Area are 

retained, but the yellow apron is ripped off and disposed of in a yellow bag. 

When moving from the Yellow Area to the Red Area the following additional 

protective wear must be donned: 
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 • N-95 Hepa Filter mask. 

• Long sleeve disposable non-sterile 

water repellent theatre-type gown. 

• Second pair of cuffed latex or silicone 

gloves (1/2 size larger than own size).  

Cuffs are worn OVER the sleeves of the 

gown. 

• If the sleeves are not long enough to 

safely be folded in under the gloves, the 

cuffs of the gloves must be taped to the 

sleeves using 50mm masking tape.  

• Plastic / water repelling overshoes over 

the previous protective shoes. If not 

available, large plastic bags can be used 

and fastened around the ankles with two 

office-type elastic bands per leg. 

• Goggles but preferably a full-face visor 

(of the ”weed-eater” type as used by 

gardeners). 

 

 

Figure 11: Red Area Protective Clothing 

Before entering the Red Isolation Area ALL staff member’s full Protective Clothing 

MUST be checked by the supervisor against a formal structured check-list mounted 

visibly. 

If a staff member’s mask, visor, goggles or prescription glasses slip, they cannot be 

safely adjusted within the Red Isolation Area. The staff member must immediately 

move to the exit, fully decontaminate to the Yellow Area, make the adjustments 

and then re-dress to re-enter the Red Isolation Area. 

Staff members CANNOT use the toilet in the Red Area. If they need to use a toilet, 

they must fully decontaminate to the Green Area and after using the toilet, then re-

dress before re-entering the Red Area. 

Smoking is obviously NOT allowed in the total Isolation Unit. Where loose standing 

structures are used supervisors must check continuously that staff members do not 

attempt to smoke in the Red, Yellow or Green Areas. 
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8.4.4 BLOWER UNITS 

Hepa-filter blower units with a full head hood are commercially available and are 

used in various developed countries to protect health care workers in high-security 

isolation units. These consist of a blower unit equipped with a hepa-filter and 

powered by a battery. The blower and battery are worn as a backpack with a 

shoulder harness and blow filtered air into a hood covering the total head. The 

blower creates a positive pressure in the hood preventing contaminated air from 

entering the hood or being inhaled. The worker exhales into the hood and the 

positive pressure forces exhaled air out underneath the shoulder sleeve of the 

hood. 

These units are not required in the Viral Haemorrhagic Fever isolation as the mode 

of transmission is body fluids and not airborne transmission. 

Certain larger centres however prefer these units as they provide absolute security. 

Guidelines for the use of blower units include: 

• The full three layers of protective clothing are still used. 

• The blower unit back harness and battery are donned as part of the Yellow 

Area protective clothing over the coverall.  

• When blower units are used, a balaclava is not used but a standard theatre 

cap is worn to protect the inside of the hood against the oil in human hair. 

• The theatre-type gown is donned over the harness and covers the shoulder 

harness, battery and blower unit. Air intake occurs from underneath the 

gown. 

• The hood is placed in position lastly with the shoulder sleeve of the hood 

covering the shoulders of the gown. The blower pipe is then connected to 

the hood and the unit switched on, before entering the Red Isolation Area. 

• Batteries cannot be changed safely in the Red Isolation Area. If the battery 

alarm sounds the staff member must decontaminate and leave the Red 

Area to the Yellow Area. After decontamination on entering the Yellow Area, 

the battery can be replaced and a clean set of Red Area protective clothing 

is donned. 

• It is not possible to use a standard stethoscope while wearing the hood. An 

amplifier stethoscope must be used, but it is not very effective. 

 

8.4.5 REQUIREMENT FOR PERSONAL PROTECTIVE EQUIPMENT 

(PPE) 

To address the two-hourly rotation (in high humidity or warm climates hourly 

rotations is recommended) of nursing staff, as well as clinical visits by physicians 
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and other essential support staff such as radiographers, adequate protective 

clothing sets are required. 

The duration of the isolation that must be planned for is on average 20 days. 

On average 30 X sets of PPE are required per day (24-hours) of BSL-4 level 

isolation for a single patient. 

When more patients are admitted to the same facility, the number of staff can be 

adapted to address clinical requirements based on the acuity levels of the patients. 

The minimum requirement to establish an Isolation Capacity is 600 sets of PPE to 

maintain a 20-day isolation of a single patient. 

8.5 THREE (3) STEPS IN SUPPLYING EQUIPMENT 

The purpose of the feeder system into the Red Isolation Area is to provide supplies 

when required in a safe way, without a risk to the health care workers and without a 

risk of contamination of the outside environment. 

To ensure this, a three-step feeder system is used supplying from the Green to the 

Yellow Area, and then from Yellow to Red. 

 

Figure 12: Flow of Feeder System to Red Isolation Area 

To prevent any hand contact between staff, a tray system is used. By placing the 

items required on a tray, the risk of hand contact and therefore contamination is 

alleviated. It is recommended that a mayo-table stand with a tray be placed in each 
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area (Green, Yellow and Red). These trays must be washable and clearly marked 

with the applicable colour tape. 

All supplies, including food or medicine, required in the Red Isolation Area are 

delivered to the Green Clean Area. The member manning the Green Area then 

takes the items to the entrance of the Yellow Area, using a standard washable tray 

(Green Area tray). 

 

Figure 13: Mayo Table Stand with Yellow Area Tray 

At the entrance to the Yellow Area, the staff member from the Yellow Area holds 

out a tray (Yellow Area tray).  No physical contact takes place and the Green Area 

member places (drops) the item onto the yellow tray. 

Items are then taken to the entrance of the Red Isolation Area. 

The members manning the Red Area collect items at the entrance to the Red 

Isolation Area, holding out the tray from the Red Area.  No hand contact takes 

place and items are placed by the member manning the Yellow Area onto the tray 

from the Red Area. 

All members wash their hands immediately in case contamination has taken place. 

8.6 THREE (3) LAYERS TO ISOLATE WASTE 

All items leaving the Red Isolation Area are sealed in three layers before they are 

removed from the Isolation Unit. These layers (bags) may NOT be opened and all 

items are preferably sterilised prior to leaving the area. If sterilisation is not possible 

all waste is incinerated under DIRECT supervision, still sealed in three layers of 

bags. 

8.6.1 RED ISOLATION AREA 

All items to be destroyed, leaving the red isolation unit (patient’s room), should be 

enclosed in sealed red plastic bags.  



 
41 

 

Figure 14: Sealing Plastic Bag using a Cable Tie 

Bags are sealed using red colour sellotape / 

isolation tape or red cable ties. A goose-neck knot 

can additionally be tied at the top of the bag to 

ensure no leakage. 

After sealing the bag, the outer surfaces of the 

bags should be sprayed and then wiped with a 

chlorine disinfecting solution 1000 ppm. 

 Figure 15: Goose-Neck Knot 

 

The bag is then taken to the exit of the Red Isolation Area.  

Filled sharps containers are closed in the Red Area and lids secured and sealed. 

The sharps container is then placed in a red plastic bag and sealed. This sealed 

bag is then managed as described above. 

8.6.2 YELLOW ANTE-ROOM AREA 

The staff member from the Yellow Area comes forward to the link / door between 

the Red and Yellow Area. The staff member from the Yellow Area must wear a 

mask with a visor and a yellow apron for receiving waste from the Red Area to 

protect the staff member against a possible spillage. 

The staff member of the Yellow Area holds open a yellow bag, with the top folded 

backwards over the member’s hands. 
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The red bag is then placed sealed end to the bottom in a yellow bag and sealed 

using yellow tape or a yellow cable tie. A goose-neck knot can be tied additionally 

in the yellow bag to ensure no leakage occurs. 

 

Figure 16: Sealed Red Bag is dropped into a prepared Yellow Bag 

If an autoclave unit is available this bag is then placed in a paper bag or cardboard 

box before autoclaving to prevent melting plastic sticking to the inside of the 

autoclave. 

Preferably, all bags leaving the Yellow Area must be autoclaved. If this is not 

possible, the outer surfaces of the yellow bag should be sprayed and then wiped 

with a chlorine disinfecting solution 1000 ppm. 

The sealed yellow bags are taken to the link between the Yellow and Green Area. 

If a Room Isolator such as the IsoArc system is used, a sealing tube is available. 

The plastic tubing is sealed at the bottom with a cable tie. The red bag from the 

Red Isolation Area is dropped into the plastic tube. Two cable tie seals are then 

applied around the tube above the red waste bag 4 cm apart. The tube is then cut 

between the two seals. This double layer bag is then handled as a yellow bag. 

 

 

8.6.3 GREEN CLEAN REST AREA 

The staff member from the Green Area moves forward to the link between the 

Yellow and Green Area. The staff member holds open a green bag with the upper 

part folded back over the staff member’s hands. 
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The yellow bag(s) (autoclaved or wiped) are then placed sealed end down in the 

green bag and sealed with green tape or a green cable tie. 

All sealed green bags are marked with biohazard indicator stickers. 

These bags are then incinerated under controlled circumstances under direct 

supervision. 

If no incineration facility is available these bags must be safely stored in locked 

containers until removed to be incinerated. 

8.6.4 RE-USABLE ITEMS 

The use of re-usable items should be limited as far as possible to those items that 

are not available as disposable items. Re-usable autoclavable items are sealed in 

a first autoclave bag in the Red Area, then sealed in a second autoclave bag in the 

Yellow Area and then autoclaved. 

It must however be emphasised that, with proper decontamination, furniture can be 

re-used.  It is NOT NECESSARY to destroy furniture or equipment because it was 

in contact with the patient.  As far as possible, equipment is left in the Red Isolation 

Area for terminal decontamination on discharge or transfer of the patient. However, 

contaminated mattresses and pillows must be incinerated. 

8.6.4.1 SPECIALISED EQUIPMENT 

Specific equipment such as mobile x-ray units can be covered in plastic theatre 

type sleeves used for x-ray machines before being taken into the Red Isolation 

Area. These machines are then thoroughly wiped over the plastic sleeve with a 

chlorine solution within the isolation area and taken into the Yellow Ante-Room 

Area.   

The sleeve is removed at the entrance to the Yellow Ante-Room Area and the 

machine is again wiped off.   

Special precautions must be taken to clean the wheels of machines thoroughly.  It 

is suggested that the machine is pushed several times over a mat soaked in a 

chlorine solution 4000 ppm to disinfect the wheels. 

The machine is then wheeled through to the Green Area and the process is 

repeated. 

Ventilators:  Only volume cycled ventilators must be utilized.  Due to the pressure 

return function of the pressure-cycled ventilators, they cannot be adequately 

decontaminated and are therefore not recommended.  The machine is sealed 
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within a transparent plastic bag. If the machine utilizes a venturi function by sucking 

in atmospheric air, these inlets must not be covered. The ventilation circuit must 

not be re-used and is incinerated after use.  

Dialysis:  As the patient may develop acute kidney failure, dialysis may be 

necessary to dialyse the patient.  It is recommended that as far as possible 

peritoneal dialysis is used as no study has been done thus far on the 

decontamination of haemodialysis machines with Viral Haemorrhagic Fever 

patients. 

Crockery and cutlery used for feeding patients should be of the disposable type 

and incinerated along with food wastes.  Where non-disposable crockery and 

cutlery are used, they must be rinsed within the Red Isolation Area and then 

submerged in chlorine 1000 ppm solution for a minimum of 30 minutes.  They are 

then washed with warm water and dishwashing liquid using protective wear.  

Cutlery and crockery remain within the Red Isolation Area until terminal 

disinfecting. 

Vinyl, certain rubber and other items which would be degraded by autoclaving, 

should be discarded and incinerated or immersed in disinfectants. 

Sharp instruments, particularly hypodermic and intravenous needles, should be 

used with great care.  Used needles should be discarded into rigid-walled plastic 

containers with a chlorine solution and sent for autoclaving and then incineration. 

Used linen and cloth items of protective wear should be submerged in a chlorine 

solution 1000 ppm for a minimum of 30 minutes and then washed using hot 

machine washing cycles.  Grossly contaminated items such as bloodstained 

mattresses and pillows should be incinerated under direct supervision. 

Floors should be mopped and drains flushed with chlorine solution 1000 ppm twice 

a day.  Where the facility makes use of septic tanks, special measures must be 

taken to ensure the continuous re-introduction of degrading micro organisms into 

these tanks. 

Patient records can be sent in plastic wraps for gaseous sterilization, if they have 

been kept in an infected environment.  Patient records must be kept in the green 

clean area and information transmitted using intercom system (Ligthelm & Zaidy 

1986). 

8.6.4.2 TERMINAL DECONTAMINATION 

Rooms should be washed thoroughly including ceilings, walls, floor and fittings with 

chlorine solution 1000 ppm.  The room is kept sealed overnight and heated if 

possible to 35°C for 24 hours. Maximum sunlight should be let into the room. After 
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24 hours, windows should be opened and the room well ventilated before it is 

entered again.  Ceilings, walls, floor and fittings are then washed again with 

chlorine solution 1000 ppm. (The same procedures can be applied to mortuaries 

and laboratories). 

8.6.5 WASTE DISPOSAL METHODS 

No single treatment technique is ideal for all types of waste. Several disposal 

methods for infectious waste exist and should be researched and considered. 

8.6.5.1 SPILLAGES 

Vomitus, blood and other spillages on floors and similar impervious surfaces 

should be flooded with a chlorine solution 4000 ppm, covered with cloths or paper 

towels, left for 30 minutes before removal, using full Red Area protective wear. If 

needed, a “dam” can be built with paper towels around the spill and then flooded 

with chlorine 4000 ppm. 

Scooping this up is an extremely dangerous procedure and the use of a dust pan 

and brush is recommended. These paper towels are then sealed in a red bag and 

treated as described. After use the dust pan and brush must be submerged in a 

container with chlorine solution. 

Spills must NEVER be sprayed aggressively to prevent aerosolisation of infectious 

material. 

Spillage kits can be used if available. 

8.6.5.2 HUMAN WASTE 

Bedpans and other containers with secretions, excretions and other waste, such as 

vomitus and blood, should be treated with a chlorine solution 4000 ppm.   

Approximately 4 cm chlorine solution 4000 ppm must be poured into a bedpan 

prior to use. The same can be used in containers provided for vomitus. 

Cover the contents of the bedpan or bowl with chlorine solution 4000 ppm for at 

least 30 minutes and then flush into sewers utilizing the prescribed protective wear.   
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Figure 17: Submerging Human Waste with Chlorine Solution 4000 ppm 

After flushing, the bedpans are rinsed thoroughly and then submerged in a 

container of chlorine disinfectant 4000 ppm for at least another 30 minutes.  

Bedpans should NOT be used for any other patients and should remain in the Red 

Isolation Area. 

If ambulant patients utilize normal flush toilet facilities, 4 packets of chlorine 

granules are poured into the water in the toilet and left for 30 minutes before the 

toilet is flushed.  ANY OTHER PATIENTS OR STAFF MEMBERS MUST NOT USE 

THESE TOILETS.  

Toilets must be thoroughly terminally cleaned with chlorine solution. 

If no toilet is available in the isolation area, caravan-type Porta Potties can be 

used. The bottom container is filled with 4,5 litres of a 4000 ppm chlorine solution 

(normally requiring 8 sachets of chlorine granules). The top container is filled with 

4000 ppm chlorine solution. 

The Porta Potty bottom containers are then taken out of the Red Isolation Area to 

the closest toilet or sluice by a staff member dressed in full Red Area protective 

wear. The route and toilet must be cleared in advance. The container is then 

emptied into the standard sewage system under very controlled conditions with 

the full Red Area protective wear. Personnel must fully decontaminate after 

emptying the toilet containers. 

It is very convenient to use a chemical toilet instead of bedpans, especially for an 

ambulant patient.  
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8.6.5.3 INCINERATION 

This is a very popular and safe disposal method if the rules are adhered to.  In 

theory, incineration can dispose of all combustible waste.  Infectious waste should 

be burnt at a minimum of 1 000 °C.  Modern multi-chamber pathological waste 

incinerators need to withstand temperatures of 1 000 – 1 500 °C throughout the 

incinerator, completely vaporising effluent, gas and smoke whilst reducing the 

toxicity of the emissions. 

8.6.5.3.1 RISKS 

Air pollution is caused by the smoke, ash emissions and hydrochloric acid resulting 

from the combustion of polyvinyl chloride (plastics). 

“Sharps” and pathogenic waste may not be completely destroyed. 

Carcinogenic gasses are formed by incomplete combustion of some plastics and 

all cytotoxic drugs. 

Residual waste may block the furnace. 

8.6.5.3.2 PROCEDURE 

All waste from the Viral Haemorrhagic Fever isolation facility is transported under 

direct supervision to the incinerator. A supervisor must personally supervise the 

incineration process. 

If no incinerator is available, a trench must be prepared at least 1 meter deep. 

Waste is dumped into the trench and covered with petrol. The trench is then set 

alight taking normal fire precaution. After the combustible waste is incinerated, the 

trench is filled up while ensuring waste is covered with at least 80 cm of soil. 

8.6.5.4 STEAMING IN AN AUTOCLAVE 

This method is widely used and is a reliable and easily controlled process.  The 

aim is to change the biological character of the waste rather than to sterilise it.  

Reduction or elimination of the microbial load changes the pathogenicity of the 

waste. 

8.6.5.4.1 GENERAL PROBLEMS 

Containers for the waste must be large enough to contain waste. 

Steam must be able to penetrate the containers and condense on the contents. 



 
48 

Separate autoclaves for preparing items for sterile procedures and waste 

management are needed. 

Trained staff and adequate supervision are required. 

Incineration of the residue is still required, as there is no guarantee that the core of 

the load has been penetrated. 

It is recommended that bags from the isolation area are autoclaved, then 

incinerated and the remains from the incinerator (if any) buried. 

8.6.6 PRECAUTIONARY MEASURES IN THE HANDLING OF BIO 

HAZARDOUS WASTE 

Waste should not leave the isolation area before it is bagged in three layers of 

bags to prevent waste from the isolation area being mistakenly removed. 

Waste collection and transport must be under direct supervision. 

If waste is stored prior to removal for incineration, the storage conditions must be 

safe and under lock and key to prevent scavenging or animals coming into contact 

with dangerous waste. 

Treatment procedures (e.g. autoclave steaming) must be implemented for all high-

risk isolation waste. 

The loading and unloading, washing (and disinfecting where indicated) of transport 

trucks or other waste transport means, must be supervised. 

Waste handlers must be informed if the waste contains potentially infectious 

material or pathogens.  Special biohazard stickers must be used, applied to the 

outside of the waste bags as warning.  Protective clothing with impermeable 

gloves, overalls and face shields / masks (Yellow Area protective clothing) must be 

routinely provided to all waste handlers. 

8.7 THREE (3) STEPS IN DECONTAMINATION WHEN LEAVING AN 

AREA 

Decontamination in the correct order and pedantically carried out is the most 

important component of the Isolation system.  

This is executed in three steps. 

A decontamination station is set up in each area. The procedures must be 

methodically done to ensure that no risk of contamination is transferred to the outer 
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areas. A checklist is mounted at each decontamination station to ensure the 

procedure is done correctly.  

The staff member working in that area is responsible for supervising the 

decontamination process and must under no circumstances allow a staff member 

to exit the area to the next area before the full decontamination is completed. 

8.7.1 RED AREA 

• Move as close as possible to the exit of the Red Area. 

• Wash hands with disinfecting soap over both pairs of gloves.  Do not 

remove gloves. 

• Spray hood / visor with hypochlorite solution and wipe off.  Do not remove 

hood / visor. 

o Staff member must keep facing straight ahead without moving his / 

her head to prevent any fluids dripping down the neck. 

o In spraying visors (and any other surfaces) staff must guard against 

spraying too hard and therefore creating aerosolisation. 

• Remove plastic/outer overshoes and place in red disposal bag.  

• Rip off red apron and dispose of in red disposal bag. Do not hook apron off 

over head, rip it off without touching head. 

• Wash hands with disinfecting soap over gloves. 

 

Figure 18: Ripping Off the Red Apron 
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• Surgical gown is removed by cross arm action to ensure that the 

contaminated side is inside, rolled and placed in red disposal bag. 

 

Figure 19: Removing the Isolation Gown using a Cross-Arm Technique 

• Remove outer gloves with a cross hand action ensuring that the 

contaminated sides are inside and place in disposal bag.  

 

 

Figure 20: Removing Gloves using Cross-Hand Technique 
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• Wash hands again with disinfecting soap over inner gloves. 

• Leave the area directly into the Yellow Ante-Room Area. 

 

Figure 21: Decontamination Poster to be mounted at the Red Area Decontamination Station 
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8.7.2 YELLOW AREA 

• When entering the Yellow Ante-Room Area: 

• Wash hands again over inner gloves. (The door handles may have been 

contaminated, therefore this precaution is built into the procedure). 

• Hood / visor is sprayed and wiped by attendant with disinfecting solution. 

(Staff member must refrain from looking down as fluids may then drip down 

his/her neck). 

 

Figure 22: Decontamination of Visor by Assistant 

• Attendant with prescribed protective wear helps to remove the visor. The 

hood / visor is placed in drum with chlorine disinfectant. 

• Facemask and cap is removed and placed in yellow disposal bag. 

• Attendant decontaminates zipper of coverall and assists in unzipping the 

coverall. 
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Figure 23: Decontamination of Zipper by Assistant 

• Attendant assists in lifting off the coverall cap or balaclava. If a balaclava 

was used, it is disposed of in the yellow disposal bag. (Note "clean” side 

remains in contact with skin). 

 

Figure 24: Lifting Cap from Head by Assistant 
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• The coverall is removed touching only the “clean” inner surface. It is 

disposed of in the yellow disposal bag. 

 

 

Figure 25: Removing the Coverall 

• Remove inner overshoes and dispose of in yellow disposal bag. 

• Wash hands over gloves and remove inner gloves with a cross hand action 

ensuring that the contaminated sides are on the inside. 

• Wash hands again. 

• Leave the Yellow Area immediately to the Green Area. 
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Figure 26: Decontamination Poster to be mounted at the Yellow Area Decontamination Station 
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8.7.3 GREEN / CLEAN AREA 

• Wash hands thoroughly with disinfecting soap. 

• Take off theatre scrubs if it is the end of the shift. If the staff member is 

rotating again to the Red Isolation Area before the shift ends, it is not 

necessary to replace theatre scrubs. 

• Take a shower on completion of the shift before leaving the isolation unit. 

• Dress in normal uniform / clothes. 

 

Figure 27: Decontamination Poster to be mounted at the Green Area Decontamination Station 
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8.8 THREE (3) LAYERS TO ISOLATE A BODY 

Bodies of patients who died of Viral Haemorrhagic Fever are highly contagious due 

to the high level of viruses in the corpse. Therefore extreme caution must be taken 

when handling bodies. 

To protect healthcare workers and undertaker staff the body is sealed in three 

layers of bags. 

8.8.1 RED AREA 

Corpses are washed with disinfectant (chorine solution 4000ppm), while wearing 

full Red Area protective wear.   

Orifices are plugged with gauze / cotton wool using an artery forceps and puncture 

sites are taped or sealed. 

The corpse is placed in an inner watertight body bag and sealed.   

The bag is then sprayed with a chlorine disinfectant (4000 ppm) and wiped down. 

Emphasis is placed on ensuring that the bag is decontaminated all around. 

The attendants change protective clothing and wash the body bag with fresh 

Chorine solution (4000 ppm,) and seal the corpse into a second layer of impervious 

inner body bag.  Approximately 20 ml formaldehyde is sprinkled between the 

layers. 

The process is repeated again and after disinfection of the final layer or outer body 

bag. Formaldehyde is sprinkled between the layers.  

8.8.2 YELLOW AREA 

The corpse is moved / pushed to the Yellow Area and the outer bag is sprayed and 

then washed again with fresh chorine solution 4000ppm. 

If a trolley is used to move the body, the total trolley must be sprayed and washed 

down. 

Special caution must be taken with the wheels of the trolley. It is recommended 

that the trolley is pushed / rolled several times over a cloth soaked in chlorine 

solution to ensure the total surface is decontaminated. 

8.8.3 GREEN AREA 

The corpse is moved / pushed to the Green Area and the outer bag is sprayed and 

then washed again with fresh Chorine solution 4000 ppm. 
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If a trolley is used to move the body the total trolley must be sprayed and washed 

down. The same precautions are taken with the wheels. 

The corpse can then be removed for storage in the mortuary or placed in a coffin 

for cremation / burial. 

The coffin should be packed with absorbent material (sawdust) which is soaked 

with chlorine solution 4000 ppm. Before removal, the coffin should be sealed and 

wiped with disinfectant.   

Ideally, bodies must be cremated, but supervised burial of the sealed body is 

acceptable. 

8.9 THREE (3) LAYERS TO ISOLATE A SPECIMEN 

When Viral Haemorrhagic Fever is suspected, the clinician should immediately 

determine what laboratory tests have already been performed or are in progress.  

All specimens should be traced and laboratory personnel warned of the suspected 

diagnosis to allow them to implement the necessary precautions. 

All further specimens to the laboratory should be triple-wrapped in clear plastic and 

appropriately labelled, with biohazard stickers, to alert staff to the highly infectious 

contents.   

Such specimens should not be sent through normal channels, but should be 

delivered by hand (taking safety precautions) and signed for.   

Because of the potential risks associated with handling infectious material, 

laboratory testing should be restricted to the minimum required for diagnostic 

evaluation and patient care. 

8.9.1 RED AREA 

A bowl stand with bowl containing chlorine disinfectant is positioned next to the 

patient when blood specimens are collected.  A sharps container is positioned 

immediately accessible next to the patient. The tubes are dropped immediately into 

the chlorine solution. 

On completion, submerge hand, with tube holder and needle into chlorine solution 

for 30 seconds.  
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Figure 28: Lowering Hand with Tube-Holder and Tube into Chlorine Solution 4000 ppm 

Dispose of needle into sharps container immediately. UNDER NO 

CIRCUMSTANCES IS THE NEEDLE RE-CAPPED. IF NEEDLE MUST BE 

REMOVED FROM TUBE HOLDER, USE LARGE ARTERY FORCEPS (180 mm 

minimum) TO UNSCREW NEEDLE AND DISPOSE OF IMMEDIATELY. 

 

Figure 29: Removing Needle Using an Artery Forceps (Note: This technique is ONLY used if the tube holders cannot be disposed.) 

Under NO circumstances should any staff member move around with an exposed 

needle or sharp object. 
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Specimens are removed from the chlorine solution and wrapped in sufficient 

absorbing material such as paper towels or cotton wool to absorb the total contents 

in the event of a breakage (National Department of Health 2014). 

 

Figure 30: Sealing a Specimen in Transparent Plastic Bag (Note the absorbing material in the bag) 

Specimens are then placed in a transparent plastic bag and sealed with red tape. 

The outside of the bag is wiped with chlorine solution. 

The sealed bag is taken to the link with the Yellow Area. 

8.9.2 YELLOW AREA 

The sealed bag is received by the staff member in the Yellow Area by holding open 

a second transparent plastic bag with upper ends folded back over the member’s 

hands. 

The staff member from the Red Area places the sealed bag into the second bag 

with the sealed end towards the bottom. 

The second bag is then sealed with yellow tape and wiped down with chlorine 

disinfectant. 

The sealed bag is taken to the link with the Green Area. 
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8.9.3 GREEN AREA 

The sealed bag is received by the staff member in the Green Area by holding open 

a third transparent plastic bag with upper ends folded back. 

The staff member from the Yellow Area places the sealed bags into the third bag 

with the sealed end towards the bottom. 

The third bag is then sealed with green tape and wiped down with chlorine 

disinfectant. 

The outer bag is marked with the patient’s particulars. 

The sealed specimens with the laboratory forms are placed in the prescribed 

container, or if not available, solid plastic container or tin. Prescribed special 

containers are available from laboratories (National Department of Health 2014). 

As these specimens are extremely dangerous and must be controlled at all times, it 

is suggested that a lockable metal trunk is used. Specimens are locked in the trunk 

in the Green Area and transported to the laboratory. A duplicate key is provided in 

advance to the laboratory to unlock the trunk and retrieve specimens. 

For detail on sending specimens and liaison with the National Institute for 

Communicable Diseases BSL-4 laboratory see National Department of Health 

Guidelines (National Department of Health 2014). 

9 EVACUATION 

The decision to evacuate a Viral Haemorrhagic Fever patient is a critical decision 

which requires a detailed analysis of: 

• Current facilities where patient is currently treated/isolated and the 

capabilities to provide supportive treatment. 

• Prognosis of the patient. 

• Risk for spreading the outbreak when moving the patient. 

• International health regulation and authority to move the casualty. 

• Available transport capabilities. 

If the patient has a low prognosis, especially if the patient is already actively 

bleeding, it may not be realistic to move the patient. However if current capabilities 

do not allow for safe isolation, evacuation may be the only option. 

As the treatment for a patient with Viral Haemorrhagic Fever is only supportive until 

the body’s own immune system responds, the patient needs to be evacuated to a 

facility where high-care level supportive treatment will be available. The only way 
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these patients can survive is if intensive supportive treatment, including fluids and 

often blood products, is available to them. 

In evacuating a patient with suspected or confirmed Viral Haemorrhagic Fever, the 

risk must be assessed. This decision is taken in consultation with experts from the 

National Institute of Communicable Diseases (Ligthelm 1996) (National Institute for 

Virology (Later National Institute for Communicable Diseases) n.d.). 

In a low risk patient, the specialist may give the authority to evacuate the patient to 

a facility for isolation. This patient is then transported with a standard ambulance 

with staff wearing protective clothing. 

A medium- and high-risk patient will on instruction of the specialist be transported 

utilising a transport isolator. 

9.1 TRANSPORT ISOLATORS 

An isolator is a flexible film tent with air supply at negative pressure that is 

exhausted through a hepa filter. Access to the patient is through built-in glove 

ports.   

These isolators fit into Oryx helicopters, as well as C-130 and Casa transport 

aircraft.  

Isolators can be transported with a large road ambulance such as the Crafter-type 

vehicles.  

Isolators are easy to operate and to move into patient rooms. They fit onto a 

standard NATO canvas stretcher and can therefore be fitted into an Oryx helicopter 

or fixed wing aircraft. 

Due to the uncomfortable conditions in an isolator, air transport is preferred, even 

over shorter distances, in order to limit the time the patient has to spend in the 

isolator. 

As these patients must often be collected from a non-ideal or unstructured 

situation, the team must be able to establish a temporary zoned isolation facility to 

allow for proper loading and decontamination of the isolator and the staff members. 

For this reason the transport team size must support the establishment of a 

temporary facility and be able to decontaminate facility before withdrawal. 
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Figure 31: Transport Isolator 

9.1.1 TRANSPORT TEAM 

A Bio-Safety 4 Level Transport Team consists of a minimum of 8 members: 

• 1 X Team Leader responsible for coordination and control. 

• 1 X Specialist in Viral Haemorrhagic Fever isolation and transport. 

• 1 X Medical Officer. 

• Minimum 4 X Registered Nurses / Paramedics: 

o 1 X Green Area 

o 1 X Yellow Area 

o 2 X Red Area 

• 1 X Environmental Health Officer supervising decontamination and waste 

disposal. 

9.1.2 EQUIPMENT 

• Isolator with primary and spare battery. Isolator and all gloves must be 

tested prior to evacuation, ensuring that negative pressure is created by the 

air system. 
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• Aviation medicine equipment as for a critical care evacuation. This will 

include monitoring and supportive equipment and oxygen. 

• 20 X Sets of Personal Protective Clothing to allow for: 

o Full protective clothing (Red Area protective clothing) when receiving 

patient. 

o Capability to decontaminate to Yellow Area level protection during 

evacuation. 

o Full protective clothing for removing patient from isolator. 

• Set of trestles or a wheeled-base to support isolator while patient is placed 

in isolator. 

• Decontamination equipment to decontaminate area where patient is 

currently accommodated, as well as to decontaminate the isolator after 

loading and off-loading patient. 

• Spray unit with chlorine solution 4000 ppm to spray the room and the 

isolator (a large pest control type sprayer is recommended). 

• Spray bottle with chlorine solution 4000 ppm which is sealed inside isolator 

after removal of the patient. 

• Adequate bags and tape in all three colours (red, yellow and green) to seal 

all items and waste on receiving the patient. 

• Container(s) to store sealed triple-bags of waste for transport back to base 

for incineration. (Lockable linen trolleys or large municipal type trolley bins 

are suitable for this function). 

The decontamination process must be meticulously done, rolling back the risk area 

and decontaminating / sealing each item until all is in Green Area. 

If limited capabilities are available at the receiving end, consideration should be 

given to deploy a mobile incinerator and mobile autoclave with the team to sterilise 

and then incinerate waste at current position of patient (pick-up point) after removal 

of the patient. 

The Environmental Health Officer must certify the area as safe before withdrawing 

and allowing local personnel to enter the area. 

9.1.3 LOADING PROCEDURE 

• Demarcate areas as Red, Yellow and Green Area. Prepare areas and place 

equipment in each area. 

• All staff members dress in protective clothing for the applicable area. 

• Patient is stabilised and prepared for evacuation. 

• If patient is conscious, brief the patient on isolator procedure and closed-up 

sensation. Ensure patient that air will be available and that he / she will not 

suffocate. 
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• If conscious allow patient to empty bladder and bowels. 

• Ensure definitive airway. If compromised the patient must be intubated. 

• Ensure two large bore IV lines. Apply adequate dressings over puncture 

sites as these sites can bleed extensively due to clotting defect. Seal 

puncture sites and dressing with adhesive plaster. Ensure IV sets can be 

disconnected from cannula for inserting into the isolator. 

• Ensure urinary catheter is in place. 

• Ensure naso-gastric tube is inserted and is free draining as patients get 

nauseous from gastric bleeding and can projectile vomit. 

• Patient must be sedated for transport in isolator. If patient suffers from 

claustrophobia additional sedation may be required. 

• Anti-emetic must be administered. 

• Apply incontinent pad as patients may ooze blood from rectum and genitals. 

• Prepare isolator: 

o Unzip and remove hood. 

o Connect battery. 

o Seal hepa filter to isolator with cable tie to prevent disconnection of 

filter during evacuation. 

o Place draw sheet and linen savers in isolator under head and rectal 

areas for oozing of blood. 

o Prepare two IV lines and feed through ports in hood. Keep cannulas 

connecting-ports sterile. Ensure IV rate controls are outside isolator. 

Seal ports with red tape. 

o Feed monitor cable through port and seal port with red tape. The 

monitor remains outside the isolator and only the cable is fed in 

through the port. 

o Feed oxygen line through side port and seal port with red tape. 

Connect mask to inside-end of tube. 

o If ventilator is required, feed ventilator circuit through port and seal 

port with red tape. 

• Transfer patient to isolator. Ensure air filter is at the feet of the patient. 
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Figure 32: Patient Placed in Transport Isolator 

 

• Place urinary catheter and naso-gastric tube drainage bags inside the 

isolator. Do NOT feed through ports to outside. 

• Cover patient for evacuation. Place additional duvet inside isolator for 

temperature difference in flight as it is NOT possible to add a blanket safely 

after isolator is closed. 

• Place the following in the isolator on patient’s legs: 

o Hand-suction apparatus. 

o Water bottle and straw if patient is conscious (patients experience 

severe thirst and dry mouth sensation). 

o Whee-Johns (urine bag for use by un-catheterised patient) if urinary 

catheter is not inserted for any reason. 

o Airsick bags. 

o Daily towels / superwipes to wipe inside of isolator for moisture / 

water vapour and to wipe patients face if patient vomits (patients 

become nauseous very quickly and can projectile vomit). 

• Disconnect IVs and connect syringe with saline to each cannula. 

• Replace hood and position so that zip can be hooked into position. Close zip 

and switch on airflow. Check that inlet valve fluctuates inward to indicate 

negative pressure. 

• Using glove-ports, disconnect syringes and re-connect IV lines to cannulas. 

Adjust flow. 

• Using glove-ports, apply oxygen mask and administer oxygen. 

• Connect monitor and ventilator. 
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Figure 33: Utilising Gloved-Ports to render care during Evacuation 

9.1.4 PREPARE ISOLATOR FOR REMOVAL FROM RED AREA 

• Spray total isolator with chlorine solution 4000 ppm and wipe down. Pay 

special attention to zip and zip handles.  

• Spray stretcher and pay special attention to stretcher handles. 

• Wash hands over gloves. 

• Move isolator to Yellow Area. 

9.1.5 PREPARE ISOLATOR FOR REMOVAL FROM YELLOW AREA 

• In Yellow Area isolator and stretcher is re-sprayed and wiped down with 

chlorine solution 4000 ppm. 

• Wash hands over gloves. 

• Move isolator to Green Area. 

9.1.6 PREPARE ISOLATOR FOR REMOVAL FROM GREEN AREA 

• In Green Area, isolator and stretcher is re-sprayed and wiped down with 

chlorine solution 4000 ppm. 

• Isolator can now be moved to aircraft or ambulance. 

9.1.7 DECONTAMINATION OF RECEIVING AREA 

• All waste in Red Area is bagged in red bags and sealed with red tape. This 

bag is passed on to Yellow Area as described in section on isolation. 
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• All equipment is decontaminated. 

• Area is “rolled back” from Red Area towards Yellow Area, with Red Area 

staff decontaminating last. 

• Process continues in Yellow Area with “rolling-back” isolation towards Green 

Area. 

• Yellow Area staff decontaminates and moves to Green Area. 

The transport team remains in Yellow Area level protective clothing for evacuation 

and flight. This is only a precautionary measure in case vehicle / aircraft is involved 

in an accident and the isolator is damaged. 

After full decontamination procedure and sealing of all waste, there is no risk to air 

crew or ambulance staff during transport. It is NOT necessary to decontaminate 

aircraft or ambulance if isolator remained closed during evacuation. 

• On arrival at admission hospital staff re-dress to full protective wear. 

• Isolator is moved into red admission area. 

• ONLY after all staff members are protected and the entrance to Red Area is 

controlled is the isolator opened.  

9.1.8 REMOVAL OF PATIENT 

• Check that all staff is dressed in Red Area protective clothing. 

• Unzip hood and leave in position. 

• Disconnect IV lines and replace with syringes. On disconnection the cannula 

site may bleed profusely. 

• Disconnect monitor and remove oxygen mask. 

• Remove hood of isolator. 

• Transfer the patient from isolator to bed. 

• Remove any waste in isolator and seal in red bags. 

• Place spray bottle with chlorine solution 4000 ppm and daily towels inside 

isolator. 

• Replace hood and close zip. Re-seal isolator. 

• Decontaminate isolator as discussed above. 

• Move isolator to maintenance area. 

• Without opening and using glove-ports, spray total inside of isolator with 

chlorine solution 4000 ppm. 

• If possible, place isolator in bright open sunlight for eight (8) hours (these 

viruses are very sensitive to ultra-violet light as in sunlight). 

• Without opening and using glove-ports, re-spray total inside of isolator with 

chlorine solution 4000 ppm. 
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• Wearing full Red Area protective clothing, open isolator in restricted area 

and wash with fresh chlorine solution 4000 ppm. Remove and dispose of all 

gloves. Seal all waste in red bags. 

• Remove and dispose of oxygen equipment. 

• Wash monitor cable down with chlorine solution 4000 ppm. 

• Move isolator back into sun and leave again for eight (8) hours. 

• Wearing Yellow Area protective clothing, wash again with fresh chlorine 

solution 4000 ppm. 

• As chlorine solution leaves the isolator whitish from the chlorine, re-wash 

isolator with water and dishwashing detergent. Place in sun to dry. 

• Manage filter as per supplier’s guidelines. 

• Re-assemble isolator and replace gloves. Check complete isolator. 

9.1.9 PLACING A PATIENT INTO ISOLATION 

(Ligthelm & Zaidy 1986) 

The patient as well as next of kin must be briefed on the nature and appearance of 

protective measures which will be instituted.  The donning of protective clothing by 

medical personnel can cause panic and have a demoralising effect on laymen. 

Access control must be assured to the Yellow and Red Areas of the isolation 

facility.  Henceforth only specifically authorised personnel may have access to the 

patient and all medical and nursing staff must wear protective clothing when 

tending to the patient. 

10 BARRIER NURSING TECHNIQUES 

10.1 STAFFING THE AREAS 

As described, the isolation facility is divided into three areas, each upgrading the 

level of protective-wear from a Green Clean Area used for administrative and 

logistical support, a Yellow Ante-Room Area as transition area separating the safe 

area from the high risk Red Area. 

The Yellow Ante-Room Area is one of the most important areas in the 

establishment of effective isolation measures. It protects the outside environment 

from any contamination through effective decontamination of all equipment, 

specimens or personnel leaving the red isolation area. 

Each of these areas is manned by an appointed member of staff who is solely 

functioning within the specific area and protected by the appropriate level of 

protective wear for that shift rotation.  Movement between these areas necessitates 

an upgrade in protective wear or decontamination procedures. It is therefore 
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essential that a rotation roster be scheduled for movement between the areas to 

prevent the unnecessary wasting of protective wear. 

Rotation roster as per Appendix. 

10.2 ADAPTED NURSING TECHNIQUES 

The nursing care of Viral Haemorrhagic Fever patients requires adaptation of 

standard nursing techniques to limit the risk exposure of nursing staff. 

The basic principles of barrier nursing are applicable in the isolation of Viral 

Haemorrhagic Fever patients.   

The emotional support to the patient in the bare clinical conditions of the isolation 

area is essential.  Due to the protective wear worn by nursing staff, the patient 

often experiences acute feelings of isolation which could hinder recovery or 

immune response (World Health Organisation 2014). 

• Minimise direct contact with patients and material except when necessary. 

• Always utilise the buddy-system to check one another. Do not wash or clean 

a patient alone due to the very close contact required to turn a patient alone. 

• Before executing an intervention, position all equipment accessibly close to 

patient. If invasive procedure, ensure a sharps container is always directly 

assessable and a bowl stand with chlorine solution is available to submerge 

all utensils into. 

• In a crisis call for help, do not attempt to intervene alone. 

• If the patient is disorientated, be aware and be careful when approaching 

the patient as patient may grab the visor and dislodge it. 

• Restrict risky invasive procedures until safe working practices are possible. 

• Always provide food or liquids from a side position to prevent the patient’s 

vomit or other body fluids being projected towards the staff member in the 

event of the patient choking or the sudden onset of nausea.  

• Do not hold small children close due to risk of the child pulling off visors and 

masks (this does not mean therapeutic touch cannot be used to comfort a 

child, as long as precautions are taken). 

• Sponge bath patient first with chlorine solution 1000 ppm, then with clean 

water and soap. Take care in wiping down anal space and other sensitive 

areas with chlorine. Follow-up immediately after wiping sensitive area with 

soapy water. 

• A stethoscope can be used in the normal way, but gloved hands must be 

washed before earpieces are touched or placed in the ears. The 

stethoscope is decontaminated directly after use by wiping it with a 
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Hypochlorite solution 1000 ppm. The stethoscope must remain in isolation 

area. 

• It is safer to provide patients with a bucket with a lid to vomit in rather than 

an open container. This must contain approximately 3 cm chlorine solution 

4000 ppm when placed with patients. 

• Suctioning a patient is an extremely risky procedure and special caution 

should be taken to protect staff against aerosolisation. If re-usable 

receptacles are used for suctioning, chlorine solution must be poured into 

suction bottles prior to suction. 

• After a procedure such as suctioning, fill container with more chlorine 

solution, leaving it for 30 minutes before emptying. 

 

One of the highest risks during barrier nursing is needle-pricks, especially on 

removal of needles from the blood tube holders (bulldogs).  The safest procedure is 

to remove the needle using a 180mm artery forceps and then placing needles 

directly into the sharp container. 

In a major outbreak, such as the 2014-Ebola outbreak in West-Africa, Treatment 

Centres need to be established for a large numbers of patients. In such events 

patients meeting the case definition but not yet laboratory confirmed are grouped 

separately from the confirmed cases. Staff must NOT be allowed to move between 

suspected and confirmed cases. (The planning and functioning of a Treatment 

Centre in an outbreak however falls outside the purpose of this manual.) (World 

Health Organisation 2014). 

10.3 DOMESTIC HOUSEKEEPING 

Housekeeping is an integral part of the nursing supervision of the Isolation Unit. 

Cleaning the Isolation Facility is a high-risk task which cannot be left to untrained, 

unprotected and unsupervised cleaning staff. 

Cleaning staff must be fully trained before requested to enter the Yellow or Red 

Areas and must be supervised at all times. Cleaning staff must be provided with 

the same personal protective equipment as health care workers with additional 

household type (thicker rubber-type) gloves provided to them for cleaning 

functions. 

Floors in the Red and Yellow Areas should be mopped daily with a chlorine 

solution 4000 ppm and the Green Area with 1000 ppm chlorine solution. Floors 

should thereafter be washed with soap and water as for the standard hospital floor 

cleaning protocol. 
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Bed frames and all surfaces in Red Isolation Area must be wiped with chlorine 

solution 4000 ppm twice daily. 

Patient toilets and walls and floors surrounding toilets are sprayed with a chlorine 

solution 4000 ppm using an insect-type sprayer, taking care to not spray in the 

direction of a person due to risk of aerosolisation.  

• After spraying area, leave for 15 minutes and then thoroughly wipe with a 

chlorine solution 4000 ppm.  

• After wiping, all areas must be washed with soap and water. 

• Area is then left for 30 minutes to dry. 

All laundry is soaked for 30 minutes in a chlorine solution 40000 ppm and then 

machined washed using a hot cycle. If available, linen can be slushed in a slushing 

machine with a chlorine-add before washing. After washing linen must be dried and 

properly ironed before re-use. Contaminated linen such as linen contaminated with 

faeces and vomitus must be incinerated as it is too risky to wash this linen safely 

(World Health Organisation 2014). 

10.4 UNIVERSAL PRECAUTIONS 

In infection control the risk and level of exposure to possible/probable pathogens 

dictates the measures needed to protect patients and health care workers.  The 

Centres for Disease Control (CDC), Atlanta, USA, has promoted the strategy of 

universal blood and body fluid precautions in all health care settings, stressing that 

all patients should be assumed to be infectious for HIV and other blood-borne 

pathogens.  Universal precautions should be used in the care of all patients, 

especially those in emergency care settings in which the risk of blood exposure is 

increased and the infection status of the patient is generally unknown.  When 

health workers encounter body fluids under uncontrolled, emergency 

circumstances in which the differentiation between fluid types is difficult, if not 

impossible, they should treat all body fluids as potentially bio hazardous. 

Summary of universal precautions: 

• Skin or mucous membrane contact with blood and body fluids must be 

avoided.  The skin or mucous membranes must be washed immediately 

when contamination occurs. 

• Hands must be washed over gloves after each patient-action. 

• Hands must be washed over gloves and again immediately after glove 

removal. 

• “Sharps” must be disposed of safely.  Do not remove a needle from a 

syringe, do not bend, break or otherwise manipulate needles by hand.  

Dispose of “sharps” in puncture-resistant sharps containers that must be 
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positioned immediately accessible at each procedure. Cardboard boxes 

(medical waste boxes) should NOT be used in the Red Isolation Area accept 

for protective clothing, as the boxes get slogged by chlorine which is used 

extensively. 

• Care must be taken during injections, vena-puncture and other vascular or 

minor invasive procedures. 

• Blood spillages should be dealt with correctly and immediately. 

• Injuries caused by needles, scalpels and other sharp instruments or devices 

should be prevented when carrying out procedures; cleaning used 

instruments and equipment after completion of procedures; discarding used 

items, as well as sharp instruments handled after procedures are completed. 

• Health care workers with any open wounds or skin lesions should refrain 

from direct patient care or handling patient care equipment. 

• Special care must be taken to ensure that blood or body fluids do not come 

into direct contact with broken skin or mucous membranes. 

• Clean-up after each patient-intervention activity to prevent potentially 

contaminated equipment standing around. 

• Do not leave items on the floor that staff can trip over, fall and suffer a 

wound. 

 

11 DISINFECTANTS 

Use of disinfectants are no substitute for sterilisation by physical means, especially 

heat, as in autoclaving or incineration, but the correct use of the correct 

concentration of the correct disinfectant is essential in managing Viral 

Haemorrhagic Fever patients. 

It should be kept in mind that mechanical cleansing is an integral part of proper 

disinfection.  Excess organic matter rapidly reduces the efficacy of most 

disinfectants (National Institute for Virology (Later National Institute for 

Communicable Diseases) n.d.).   

11.1 ORGANIC CHLORINE FORMULATIONS 

Chlorine is an effective disinfectant, but inorganic chlorine is corrosive to metals 

and can degrade fabrics.  Hence, there are formulations, which incorporate a 

detergent, an anti-corrosive agent and chlorine incorporated into organic molecules 

(chloro-cyanurates and chloramines). 

These preparations are sold in South Africa as for example “Chlorocide D” or 

“Biocide D”.   
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This product is supplied as a dry powder in 6g sachets, which yield 250ppm of 

chlorine when dissolved in 9L of water. Check the sachet to determine 

concentration of the specific product. 

Stronger solutions are prepared by adding multiple sachets or reducing the water 

volume, e.g.500ppm chlorine is prepared by adding two sachets of powder to 9L of 

water or one sachet to 4.5L of water. Solutions should be prepared immediately 

prior to use and discarded if not used within 3 hours.   

It is recommended that at each 2-hourly shift rotation fresh solutions are prepared. 

11.1.1 WEAKER CHLORINE SOLUTION 

Chorine solutions yielding 500 to 1000ppm of chlorine are used on surfaces where 

there is no gross contamination with organic matter (e.g. bedding, lockers, walls, 

floors, respirators and instruments).   

11.1.2 STRONGER CHLORINE SOLUTION 

Concentrations of Chorine solutions yielding 2000 to 4000ppm of chlorine are used 

where there is contamination with organic material, e.g. excreta, blood, vomitus, or 

for the disinfection of corpses. A contact time of at least 30 minutes should be 

allowed for excreta, vomitus and spillages. 

One or two crystals of potassium permanganate can be added to Chorine 

solutions.  This has a synergistic effect and imparts a purple colour, which makes it 

easier to recognise diluted solutions.  Addition of too much permanganate can 

cause the solution to impart brown stains (Centers for Disease Control and 

Prevention and World Health Organisation 1998). 

11.2 INORGANIC CHLORINE FORMULATIONS 

Where no “organic” chlorine is available, it is satisfactory to use 0.5% hypochlorite 

solution as contained in household bleach (Centers for Disease Control and 

Prevention and World Health Organisation 1998). 

11.2.1 WEAKER BLEACH SOLUTION 

1:100 household bleach is used for surfaces, bedding, lockers, walls, floors, 

respirators and instruments 

11.2.2 STRONGER BLEACH SOLUTION 

1:10 household bleach is used for excreta and bodies. 
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However, the corrosive effects of bleach (inorganic chlorine) should be borne in 

mind.   

One or two crystals of potassium permanganate can be added to undiluted 

hypochlorite stock solution.  This has a synergistic effect and imparts a purple 

colour, which makes it easier to recognise diluted solutions.  Adding of too much 

permanganate can cause the solution to impart brown stains (Centers for Disease 

Control and Prevention and World Health Organisation 1998). 

Calcium hypochlorite sold as high-test hypochlorite (HTH) for the treatment of 

swimming pools, is an effective inorganic chlorine preparation which can be used 

as a disinfectant at the rate of 5ml (1 teaspoonful) per 5L of water for surfaces, 

bedding, lockers, walls, floors, respirators and instruments. 

12 DISCHARGE OF PATIENTS 

Patients with a diagnosis of any of the African Viral Haemorrhagic Fevers should 

be nursed in isolation for at least 3 weeks after onset of illness (National 

Department of Health 2014).   

The World Health Organisation indicated that isolation can be discontinued after 

two specimens within 48 hours tested negative. 

Sexual transmission of Marburg virus in semen has been recorded two months 

after recovery of the patient and the same could possibly occur with Ebola virus.  

Excretion of Lassa fever virus in urine has been observed to occur over a period of 

a few weeks in one patient and the same may well occur with haemorrhagic fever 

with renal syndrome (HFRS).   

Isolation and culture of HFRS virus is difficult and erratic, but possibly the 

discharge of Lassa fever patients from hospital should be made consequent upon 

failure to isolate virus from three consecutive urine samples collected on three 

separate days. 

Recovery from any of the above diseases may be marked by prolonged 

convalescence and it is advisable that patients should be kept under casual 

surveillance for about 3 months.  They should be warned of the possibilities of their 

transmitting infection through intimate contact during this time. 

Serum samples from recovered patients should be sent for monitoring of antibody 

response at about monthly intervals during convalescence and patients should be 

approached about the possibility of donating immune plasma once they are fully 

recovered.   
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Authority to terminate isolation must be obtained from the National Institute for 

Communicable Diseases by the treating medical officer. 

The World Health Organisation recommends that the patient on discharge is 

showered with a chlorine solution 1000 ppm and then washed with a clean water 

and soap solution prior to leaving the isolation area (World Health Organisation 

2014). 

13 TRACING AND CLASSIFICATION OF CONTACTS OF VIRAL 

HAEMORRHAGIC FEVER PATIENTS 

13.1 DEFINITIONS 

(National Department of Health 2014) 

An index patient in an outbreak of Viral Haemorrhagic Fever is the first patient in 

whom the diagnosis is made, not necessarily the first person to have acquired 

infection.  Recognition of the disease in the index patient may lead to the 

uncovering of other infections in the same outbreak. 

 

A source patient is a patient from whom transmission has occurred to produce 

secondary infection(s). The index patient and source patient may or may not be the 

same individual. 

 

A contact is a person who has been exposed to an infected person, animal or 

contaminated environment in such a manner as to have had the opportunity to 

acquire infection. 

 

A case contact is a person who has been exposed to an infected person or his / 

her secretions, excretions, blood or other tissues in such a way as to be at risk of 

acquiring infection. 

 

A source contact is a person who has been exposed to the same source(s) of 

infection as an infected person. 
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Exposure to infection, which constitutes contact for purposes of Viral Haemorrhagic 

Fever control, includes association with an infected person at any time from onset 

of fever until three (3) weeks later in any of the following ways: 

• Sharing the same residence / accommodation. 

• Face-to face contact (< 1 meter contact). 

• Skin or mucous membrane contact or penetrating injury with the patient’s 

secretions, excretions, blood or other tissues. This would include similar 

exposure to animal tissues in situations where such exposure is considered 

to be the source of infection. 

It is useful to distinguish between low-, moderate- and high-risk contacts: 

• Low-risk contacts have had slight or indirect contact with a Viral 

Haemorrhagic Fever patient or other source of infection on a single or few 

occasions. 

• Moderate-risk contacts have had close and prolonged contact with a Viral 

Haemorrhagic Fever patient or other source of infection.  This category 

includes intimate friends of a Viral Haemorrhagic Fever patient, relatives and 

medical personnel. 

• High-risk contacts have had what is judged to be definite exposure to Viral 

Haemorrhagic Fever infection, e.g. needle-prick with blood from a confirmed 

case of Viral Haemorrhagic Fever or similar exposure to animal tissues in a 

common-source outbreak. 

13.2 OBSERVATIONS 

13.2.1 OBSERVATION OF CONTACTS 

Observation of contacts consists of recording temperatures of contacts twice daily 

for three weeks from the last date of contact with a Viral Haemorrhagic Fever 

patient or body fluids, and monitoring for any illness.  It is desirable to use a 

standard questionnaire for observation of contacts.  A three-week observation 

period is appropriate for Marburg, Ebola, Lassa fever and Haemorrhagic Fever 

With Renal Syndrome, but Crimean-Congo Haemorrhagic Fever has a shorter 

incubation period and two weeks of observation is probably sufficient.  Rift Valley 

fever also has a short incubation period, but since this virus seldom causes serious 

or haemorrhagic disease and since person-to-person spread has not been 

recorded, formal observation is not essential. 
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13.2.2 ACTIVE AND PASSIVE OBSERVATION 

Active observation involves contacts being seen twice daily by medical or nursing 

staff charged with this responsibility. 

Passive observation entails the contact reporting (e.g. by telephone) on their own 

condition to the observation officer. 

Note:  observation is used in preference to surveillance in this document since the 

terms active surveillance and passive surveillance are used in a different sense to 

denote monitoring of a population for the occurrence of a disease either actively 

through sampling a sub-population, or passively through simply testing samples 

submitted voluntarily to the laboratory. 

Passive observation is sometimes applied to contacts deemed to be reliable, e.g. 

medical personnel, but it is highly questionable whether this should be permitted 

where Viral Haemorrhagic Fever is involved. 

Low- to moderate-risk contacts of Viral Haemorrhagic Fever may be kept under 

observation in their normal environment, but should not leave the town / district / 

country. All contacts must be seen twice daily (or heard from if passive observation 

is applied) and any unexplained absences from home or work must be 

investigated. 

High-risk contacts of Viral Haemorrhagic Fever must be kept under active 

observation or placed under quarantine in a suitable facility for the duration of the 

quarantine period.  It is not universally agreed that there is a need to confine high-

risk contacts to a quarantine facility, provided they are kept under active 

observation.  At most, confinement to a quarantine facility should be applied very 

selectively to those considered to be in imminent danger of developing infection, 

e.g. medical staff that have had a finger-prick with blood known to be infected, or 

those who have developed non-specific illness, e.g. headache.  Quarantine 

facilities need not necessarily be in the same complex as Viral Haemorrhagic Fever 

barrier-nursing units.  Since confinement of essentially healthy people is involved, it 

is advantageous to have access to an outdoor area. 

Any contact that develops fever (temperature of 38°C or over) or signs and 

symptoms suggestive of Viral Haemorrhagic Fever, must be placed in isolation and 

treated as a suspected case (Ligthelm & Zaidy 1986) (National Institute for Virology 

(Later National Institute for Communicable Diseases) n.d.). 

During a major outbreak, such as the 2014 West Africa outbreak of Ebola Virus 

Disease, patients who meet the case definition of Ebola were admitted to Holding 
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Centres awaiting laboratory confirmation and then transferred to Treatment 

Centres (Sierra Leone 2014). It is critical when this procedure is applied to confirm 

that the cases all meet the case definition before they are grouped together. (The 

management of a major outbreak however falls outside the scope of this manual). 

This manual aims to provide a practical, logical three-step approach adhering to 

knowledge and best practices to ensure optimum safety in caring for the patients, 

in functional but safe capabilities, using a simple three-step approach.  

Applying tedious adherence to procedures and enforcing protocols can ensure that 

staff can safely manage patients with Viral Haemorrhagic Fevers. 
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STAFF ROTATION ROSTER 

Time Supervisor 
Green Administration 

Area 
Yellow Transit Area Red Isolation Area Rest and Stand-By 

07:00 – 09:00 

Supervisor No: 1 

Nursing Officer No: 1 Enrolled Nurse No: 1 Nursing Officer No: 2 

Enrolled Nurse No: 2 

Nursing Officer No: 3 

Enrolled Nurse No: 3 

09:00 – 11:00 Nursing Officer No: 3 Enrolled Nurse No:  3 Nursing Officer No: 1 

Enrolled Nurse No: 1 

Nursing Officer No: 2 

Enrolled Nurse No: 2 

11:00 – 13:00 Nursing Officer No: 2 Enrolled Nurse No: 2 Nursing Officer No: 3 

Enrolled Nurse No: 3 

Nursing Officer No: 1 

Enrolled Nurse No: 1 

13:00 – 15:00 Nursing Officer No: 1 Enrolled Nurse No: 1 Nursing Officer No: 2 

Enrolled Nurse No: 2 

Nursing Officer No: 3 

Enrolled Nurse No: 3 

15:00 – 17:00 

Supervisor No: 2 

Nursing Officer No: 4 Enrolled Nurse No: 4 Nursing Officer No: 5 

Enrolled Nurse No: 5 

Nursing Officer No: 6 

Enrolled Nurse No: 6 

17:00 – 19:00 Nursing Officer No: 6 Enrolled Nurse No: 6 Nursing Officer No: 4 

Enrolled Nurse No: 4 

Nursing Officer No: 5 

Enrolled Nurse No: 5 

19:00 – 21:00 Nursing Officer No: 5 Enrolled Nurse No: 5 Nursing Officer No: 6 

Enrolled Nurse No: 6 

Nursing Officer No: 4 

Enrolled Nurse No: 4 

21:00 – 23:00 Nursing Officer No: 4 Enrolled Nurse No: 4 Nursing Officer No: 5 

Enrolled Nurse No: 5 

Nursing Officer No: 6 

Enrolled Nurse No: 6 

23:00 – 01:00 

Supervisor No: 3 

Nursing Officer No: 7 Enrolled Nurse No: 7 Nursing Officer No: 8 

Enrolled Nurse No: 8 

Nursing Officer No: 9 

Enrolled Nurse No: 9 

01:00 – 03:00 Nursing Officer No: 9 Enrolled Nurse No: 9 Nursing Officer No: 7 

Enrolled Nurse No: 7 

Nursing Officer No: 8 

Enrolled Nurse No: 8 

03:00 – 05:00 Nursing Officer No: 8 Enrolled Nurse No: 8 Nursing Officer No: 9 

Enrolled Nurse No: 9 

Nursing Officer No: 7 

Enrolled Nurse No: 7 

05:00 – 07:00 Nursing Officer No: 7 Enrolled Nurse No: 7 Nursing Officer No: 8 

Enrolled Nurse No: 8 

Nursing Officer No: 9 

Enrolled Nurse No: 9 

 


