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INTRODUCTION 
 
The World Health Organization (WHO) declared the first pandemic of this decade, the 
Coronavirus pandemic on the 11 March 2020. In the annals of human history, there have been 
many pandemics, the deadliest of which was the “Black Death” in the 14th century, for which 
fatalities are estimated at 200 million people across Europe and North Africa and more recently 
the H1N1 influenza pandemic in 2009(9).  
 
Coronavirus and its consequences represent a significant risk to the existence of our current 
society. Millions have been infected worldwide in almost every country and on every continent(10). 
Patients are presenting with severe respiratory impairment requiring oxygen therapy either in 
general wards or intensive care units. The infection fatality rate is estimated at 1.4% with current 
data analysis(12). This represents deaths in the thousands for our nation. 
 
Table 1: Coronavirus pandemic statistics as at July 29th, 2020(10,11) 
 

Coronavirus Infection Data No. of Cases No. of Deaths No. of Recoveries 

Worldwide 16,901,099 663,553 10,463,106 

Africa 877,593 18,540 527,821 

South Africa 459,761 7,257 287,313 

KwaZulu Natal 68,101 685 27,682 

Gauteng 164,584 1,680 102,614 

Western Cape 92,983 2,960 76,835 

 
 
Health care facilities are designed with the aim of providing optimal care in a safe environment 
therefore, no hospital has the intrinsic design to manage a major disaster or a surge event(1). To 
remain functioning optimally during these calamities, health care facilities need disaster 
management plans. Anaesthesiology and Critical care services are impacted by all types of 
disasters.  It is imperative  that we become familiar with the principles of disaster medicine, so 
that we may ensure hospital preparedness for potential disasters and outbreaks. 
Anaesthesiologists have a key role to play in the process of disaster management, both as care 
providers and team leaders(3).  
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DEFINITIONS 
 
The following definitions are taken from the 2011 textbook Disaster Medicine by Lee Wallis and 
Wayne Smith as well as the WHO website. The book has been peer-reviewed by academics who 
are considered experts in the field(1). 
 
Absorbing Capacity 
This is defined as the ability of the affected society to absorb the Impact of the Incident without 
sustaining loss to essential functions(1) 
 
Buffering Capacity 
Refers to the ability of the affected society to minimise the change of essential functions during 
an Incident(1) 
(The greater the Buffering Capacity of a society, the less likelihood of a Disaster resulting from 
the Impact of the Incident) 
 
Compensated Major Incident 
Refers to a situation where the casualties can be managed by utilising the preparedness and 
buffering capacity of the society(1) 
 
Damage 
Refers to the negative result of the Impact of an Incident(1) 
 
Disaster 
The result of a vast ecological breakdown in the relationship between man and his environment, 
a serious and sudden disruption of a scale that the stricken community needs extraordinary efforts 
to cope with it, often with outside help or international aid(5) 
 
Hazard 
Anything, natural, man-made, or a combination thereof that may pose a danger to adversely affect 
human health, property, activity, or the environment(1) 
 
Healthcare Capacity 
The ability of a defined health delivery system to provide a pre-determined standard of care to 
those patients that require it(4) 

 
Impact 
Refers to the influence of the Incident on society or the environment and is the precipitating cause 
of the damage that may result(1) 
 
Incident 
Refers to the occurrence that has the potential to negatively affect living beings and their 
environment(1). These may have a variable onset from sudden to delayed, and duration can vary 
from short to prolonged. 
Primary Incidents are responsible for initiation of damage, while Secondary Incidents result from 
this damage 
 
Major Disaster 
Any Incident in which the location, number, severity, or type of live casualties requires 
extraordinary resources to manage effectively(1) 
Further classified into Simple (where infrastructure remains intact) and Compound (where 
damage to infrastructure makes response more difficult) 
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Mitigation 
A process undertaken to reduce the immediate Damage caused by the Impact of the Incident(1) 
 
Modification 
Refers to measures and approaches taken to modify the intensity or scale of the Incident(1) 
 
Pandemic 
An outbreak of a disease that occurs over a wide geographic area and which affects a significant 
proportion of the population(1) 
 
PPE 
Equipment that protects a healthcare worker from being infected by a defined organism 
 
Preparedness 
Aggregate of all policies and measures taken before the Incident occurs, and which reduce the 
damage that would have been caused by the Incident(1) 
 
Prevention 
Refers to measures and approaches taken to prevent the Incident from occurring(1) 
 
Recovery 
This will occur when all the damage from an Incident has been repaired or replaced and a new 
balance has been established within society(1)  
All responses to Damage from an incident are aimed at achieving Recovery 
 
Risk 
Refers to the probability that the Hazard may happen(1) 
 
Surge Capacity 
The maximum potential increase of resources beyond routine to provide treatment to a sudden 
and unexpected influx of a large volume of patients(4) 
 
Surge Event 
The event that necessitates the utilisation of surge capacity 
 
Uncompensated Major Incident 
Refers to a situation where the Impact causes so much Damage that, in mobilising all the available 
resources, using all the preparedness measures and taking buffering capacity into account, the 
society or healthcare facility will not be able to cope with the number of casualties(1) 
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TYPES OF DISASTERS 
 
Table 2: Types of disasters 
 

NATURAL  MAN MADE  

Geophysical Earthquakes 
Landslides 
Tsunamis 

Chemical Industrial Accidents 

Hydrological Floods 
Avalanches 

Mass Trauma Terrorism 
Acts of Violence 

Climatological Drought 
Wildfires 

Infectious Epidemics 
Disease Outbreaks 

Meteorological Cyclones 
Storms 

  

Biological Pandemics 
Animal Plagues 

  

 
Major incidents resulting from disasters overwhelm the coping mechanisms of a community and 
force the enlisting of external assistance. Earthquakes and war may place serious strain on 
theatre capacity and infectious outbreaks will present challenges to hospital bed capacity and 
intensive care provision(3). Pandemics caused by infectious diseases, represent a high risk to 
anaesthesiologists due to the performance of procedures likely to generate aerosols, including 
but not limited to intubation and extubation(2).  
 
General classification of disasters can be done either by the number of victims resulting from the 
disaster or the resources required to manage the incident(8). 
In terms of number of victims: 

• Level 1: 1-10 potential victims 

• Level 2: 11-30 potential victims 

• Level 3: 31-50 potential victims 

• Level 4: 51-200 potential victims 

• Level 5: more than 200 victims 

• Level 6: long-term operational periods 
One study proposed that a level beyond 6 may be necessary to classify the COVID-19 pandemic 
due to the potential impact(8). 
 
It may be more helpful to consider the type and extent of resources that will be required to manage 
the disaster: 

• Level 1: To deal effectively with the disaster impact, only local emergency personnel and 
organizations are required 

• Level 2: An effective response required aid from surrounding communities and regional 
level resources 

• Level 3: The damage is severe enough to overwhelm local and regional efforts and national 
assistance is needed 

• Level 4: International assistance is required for managing the disaster 
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PHASES OF A DISASTER 
 
 
 

 
 
Figure 1: The three phases of a disaster 
 
 
Pre-Disaster 
 
The pre-disaster phase consists of Prevention/Mitigation processes and Preparedness planning. 
 
Prevention of a pandemic of infectious origin could be achieved by vaccinating the vulnerable 
populations against the offending organism. This is not possible if the organism is novel, as is the 
case with Coronavirus, or if the vaccine has not been developed or is still going through safety 
and efficacy trials. Fast-tracking of vaccine research is required in this instance. 
 
The goal of Mitigation is to reduce impact of the hazard. In the case of an infectious agent, the 
goal is to reduce the spread of infection and decrease the number of patients who will require 
hospitalization. Strategies employed to this end include social distancing, isolation of infected 
populace, and in the most extreme, countrywide lockdowns to limit movement of individuals. 
 
Preparedness and response are achieved through a Major Disaster Plan, training and simulation 
drills. This plan sets out strategies and processes to be followed in the event of occurrence of the 
hazard. This plan is drawn up with the input of local authorities as well as experts in the fields 
concerned and represents the blueprint for the response to the disaster. 
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The Disaster Event and Response Phase 
 
The response phase occurs during the disaster event and is the time during which extraordinary 
measures may be instituted to save lives or livelihoods. 
 
The methods by which these measures are planned for and instituted are covered further on in 
this document. 
 
Post-Disaster 
 
The Post-disaster phase is when recovery and rehabilitation take place and the goal is to restore 
the affected the community to the pre-disaster state.  
 
The post-disaster phase has the following components: 

▪ Rehabilitation of the affected community  
▪ Critical evaluation of the disaster response including weaknesses of the planning 

document 
▪ Revision of management policies and processes to better prepare for the next major 

disaster 
 
During all phases of a disaster, an important contributor to relief efforts are Non-Governmental 
Organisations (NGOs). These parties often have excellent lobbying capacity and have well-
formed networks of influence. They may be able to assist with skills shortages or procurement of 
vital supplies. 
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PRINCIPLES OF MAJOR DISASTER MANAGEMENT IN A HOSPITAL 
 
Major disasters and surge events create strain on healthcare capacity and impair provision of 
standard of care(4). This strain arises due to changes in the following categories(4): 
 
 
 
 
 
 
 

Figure 2: Causes of Healthcare Capacity Strain(4) 
 
 
Patient Volume: Increased patient volume when coupled with longer duration of illness leads to 
greater bed occupancy rates and decreased patient discharge rate. 
Patient Acuity: This leads to an increase in need for scarce and/or specific resources e.g. 
mechanical ventilation or uncommon drug therapies. 
Special Care Requirements: Refers to the added need for PPE or additional infection prevention 
control equipment. 
Available resources may become exhausted and there will be difficulty in replenishing vital drugs 
or equipment due to difficulties with production and supply.(2) 
 
 
Command 
All planning starts with the establishment of an effective command structure. In a hospital the 
Incident Command Structure usually consists of three tiers(1): 

▪ Strategic Command – Management of relationships with higher levels of 
government 

▪ Operational Command – Management of the Incident within the hospital 
▪ Tactical command – Management of specific areas within the hospital 

Tactical command is the role that Anaesthesia and Critical Care will usually fulfil, having to 
manage the Impact of the Incident in operating theatres and critical care units. Leaders in the 
command groups will organise planning activities with the aim of producing guidelines and 
recommendations for the Major Disaster Plan. 
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Planning 
The members of the planning committee will be responsible for the drafting of the Disaster 
Response protocols. The team should be composed of individuals from all areas of the hospital 
to allow for integrated and co-ordinated strategies.  
Major areas of focus are as follows(1): 

▪ Determining Hospital Surge Capacity 
▪ Increasing overall hospital space 
▪ Establishing channels of communication between people on the ground and the 

command groups 
▪ Ensuring staff safety 
▪ Initiating a triage system 
▪ Evaluating and managing equipment stockpiles 
▪ Initiating training exercises  

An effective disaster response depends upon both the planning committee and operational 
command understanding the challenges likely to arise and preparing adequately(3). The overall 
aims are to provide a cohesive, detailed plan to increase space, ensure availability of equipment, 
and inform best practice clinical management. In developing countries, Anaesthesia and Critical 
care services are constantly operating at close to 100% capacity(2). This will impact both surge 
capacity calculations and plans to increase space. 
 
Considerations on Leadership within Command 
Identifying an individual to lead the planning and implementation of disaster protocols will ensure 
successful adoption of the plan by all affected parties. Leaders possess qualities that enable them 
to work well with and through others. A key skill is to be able to identify strengths and weaknesses 
of the individuals in their team and delegate tasks that are appropriate to that person’s skillset. 
They should also ensure that a clear vision of the desired outcome is shared by all members of 
the Incident committee. 
 
 
Pitfalls during Planning and Organization 

▪ Ensure development of strategies that are effective and can be practised 
▪ Be prepared to face resistance to implementation due to fear of change or a feeling of 

loss of control 
▪ This can be overcome by addressing fears and the provision of information 
▪ Coercion should be the very last resort. Loyalty creates loyalty 
▪ Distribution of a common message via teaching and feedback allows for a shared 

understanding of the plan. This is also necessary for adoption as a whole and for effective 
practise 

▪ Prior to the disaster, leadership will be challenged to maintain the necessary enthusiasm 
and initiative to ensure adequate standards of planning/ training/ re-evaluation 

▪ Plan for the unexpected using an organised thinking process 
▪ Expect the initial plan to fail and define contingencies for every component in the 

response document 
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APPLICATION IN ANAESTHESIA 
 
Planning for a disaster response plan will begin with establishing a Tactical Command Committee 
which will co-ordinate resource allocations and space utilisation to ensure optimal hospital 
function. Include representation from all operating theatre departments. The objective of this 
committee will be to draw up a guideline that adapts current workflow protocol for a surge crisis 
state. Key areas to focus on are demonstrated by the four ‘S’ canon of Surge Preparedness(4): 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: ‘S” Canon of Surge Preparation(4) 

Systems 

The Case or PUI definition will likely be composed by local experts in the field of communicable 
diseases or by an international health body e.g. WHO. The definition may be non-specific initially 
and change rapidly as further epidemiological data becomes available. The function of the 
committee is to make sure that the department is kept informed of the most current definition and 
screening protocol, and to ensure that all staff are adhering to it when managing cases. 
  
Laboratory testing is a vital component of the management of a pandemic. A committee member 
should liaise with laboratory staff to garner information about testing turnaround times as this will 
directly impact theatre workflow. A robust algorithm for testing is important as the distinction 
between a positive and negative test result will significantly impact on PPE usage, disease spread 
through the facility and staff anxiety. 
 
All clinical protocols will need to be reviewed and repurposed for the specific challenges 
encountered during a pandemic. A greater emphasis is placed on healthcare worker safety. This 
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impacts theatre workflow most significantly as protocols for airway management, specimen 
handling, emergency cases and on table resuscitation will all need review. As newer data 
emerges, protocols and guidelines will need to be updated as well. After protocols have been 
developed, staff training ensues and should be done on a continuous basis, so familiarity is 
gained.  
 

Staff 

Staff health and wellbeing is one the most important elements of planning for surge. Staff with 
concerns about their own health and safety, that are not adequately addressed can be detrimental 
to a co-ordinated effort(4). Staff exposure is a constant risk during a pandemic and guidelines need 
to address this. Vulnerable staff members should follow department protocols in being placed in 
less risky locations. Ensure all infection control and mitigation measures are followed. Develop 
guidelines for screening and for accidental exposures. These must be clear and concise and be 
based on current epidemiological data regarding disease transmission and progression. This is 
an area that must be given attention as there is a high risk for confusion and distrust if there is 
disagreement with public health policies. This could lead to staff feeling unsafe at work and cause 
further strain on healthcare capacity. Plan for staff shortages due to illness, burnout, reallocation 
to other departments/hospitals and identify staff who can be brought in to cover shortages. Plan 
rosters with the aim of minimizing individual risk while maintaining optimum function. Decide while 
planning if an opt-out option(4) is going to be feasible and applicable for staff who have safety 
concerns or moral objections to providing care during this event.  
 

Stuff 

Special equipment includes PPE, equipment necessary to perform clinical procedures safely e.g. 
video laryngoscopy, and pharmaceuticals. In a pandemic, functioning of supply chains are often 
compromised, so it is vital that assessment of local stockpiles is made. Public health guidelines 
will inform the level  and nature of PPE required for the safe management of patients. Other 
considerations are availability and ease of use. Guidelines for the use of PPE may be compiled 
by Infection Control initially and may need to be adjusted for theatre use. Initial training with PPE 
will be done by Infection Control officers, which thereafter should be undertaken by the committee. 
A teach the teacher approach is advised(4), so that staff have continuous access to training and 
retraining. When using this approach, it is important that there is consistency in the training given 
to prevent confusion and to ensure safety. Plan for contingencies where PPE is unavailable or 
restricted and identify substitutes or situations where reuse is permissible. 
 

Space 

During a surge event, there is greater bed occupancy due to increased volume of patients. One 
way to increase beds is to decrease elective admissions, which will lead to cancellation of elective 
lists in theatre. Theatres themselves may be repurposed into ventilated beds. Acute care areas 
may be repurposed to provide high care units for infected patients. All these scenarios  need to 
be planned for by the committee. Consensus should be attained regarding prioritization of 
surgeries to ensure fairness to all disciplines. It is important to note that during a pandemic, the 
infected are still patients who may require surgery as well. This may require special facilities e.g. 
negative pressure theatres, specific airflow systems, specific ventilators +/- accessories. When 
planning for a single theatre to be utilized for infected individuals, it also useful to plan for multiple 
other theatres being used in this way, and what the trigger would be for this.  
 
A communication channel should be established between everyone in the department and the 
Tactical Command committee. For the disaster response to be effective, there must be buy in 
from all parties involved. Regular open forums or meetings where difficulties with changes or 
disagreements with policies can be discussed, is important in maintaining morale. A surge brings 
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with it multiple sources of stress(4), from increased patient loads, concern about personal as well 
as the health of loved ones, and moral distress due to resource scarcity impairing standard of 
care. There should always be available, resources to provide staff with counselling either during 
or after an event to mitigate post-traumatic stress disorder.  
 
The best written disaster response plan will not confer preparedness. Constant reassessment of 
planning effectiveness is required to ensure readiness(1). The committee will continually review 
the surge event response and update policies and guidelines. The pandemic may continue for an 
extended period and strategies for increasing capacity may change. The review and re-evaluation 
process assists with quality improvement as more efficient strategies are developed.  
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APPLICATIONS IN CRITICAL CARE 
 
It is suggested that a critical care specialist be present on the Hospital Organizational 
committee(6). Many of the same areas of focus are applicable to critical care as well, however 
there are a few challenges that are specific to this department. In addition to the four ‘S’ mentioned 
above, the committee should also focus on: 
 

▪ Increasing Surge Capacity 
▪ Equipment and Pharmaceutical Stocks 
▪ Clinical management guidelines 
▪ Triage of resources 
▪ Staff safety 

 
A consensus article published in Chest journal looked at targets for surge response and 
recommends that in a crisis response, the ICU capacity should be able to expand by as much as 
200% from baseline(6). The planning committee must first determine current ICU surge capacity 
and then evaluate how to increase it. This may involve planning how to ready other areas of the 
hospital to deliver ICU care. Existing wards can be repurposed, or new care units built. It is helpful 
to start planning for a single unit in terms of staff and equipment, and then to develop triggers for 
when that unit will be utilised and then to do the same for consecutive units(4). The cancellation of 
elective surgeries also increases number of ward beds available in the hospital.   
 
In a pandemic caused by a highly transmissible disease, routine clinical management of patients 
is greatly affected(4). New protocols regarding ward rounds, admissions, performance of 
procedures, dialysis, ventilation strategies, therapeutic management all need to be drawn up and 
planned for. These will be constantly updated as new information regarding disease progression 
and pathophysiology becomes available. This requires continuous networking with pharmacy 
managers to make sure drug therapies that may be beneficial, are available for use. 
 
PPE guidelines need to be drawn up early. Estimates of daily usage can be made, and stockpiles 
established so clinical management is minimally affected by acute shortages. Plans for 
substitutions and reuse due to chronic shortages need to be discussed and be guided by best 
current evidence.  
 
Ventilators are considered a scarce resource in a pandemic and there are never enough for all 
the patients that will require them(1). Develop supply chain plans to procure more ventilators early 
and triage the use of current ventilators, to those with the best prognosis. Theatres can be 
considered an additional supply of ventilators in a crisis. The SOFA score was the standard used 
for ventilator triage during the H1N1 epidemic, but local critical care society guidelines can be 
utilised as well. The overall aim is to select those with the best prognosis for ventilation.  
 
Staff can be an overlooked aspect of planning. ICU staff will often spend an extended amount of 
time within ICU caring for a patient. This represents a significant time in PPE as well as duration 
of exposure. To manage this, rosters for clinical duties need to account for duration and number 
of exposures. Staff safety must be paramount when drawing up rosters, as skilled staff is one of 
the scarcest resources during a pandemic.    
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SURGE EVENT PREPARATION CHECKLIST 
 
A checklist provides a tool for planners to achieve a well-co-ordinated and optimal disaster 
response while ensuring efficiency in continuity of essential services and usage of scarce 
resources. There are many disaster preparedness checklists available from well reputed 
organizations like WHO, this is not intended to replace those, but rather provide a simple list to 
use at the beginning of planning. 
 
Table 3: Simple surge event preparation checklist 
 

Surge Event Preparation Checklist  

SYSTEM 

Establish an incident command committee                                                                                       

Appoint a leader who will oversee the committee planning  

Designate a space for planning and meetings  

Schedule regular meetings to allow for goal review and assessment of completed 
objectives 

 

Conduct research on current literature regarding the expected hazard  

Review current clinical protocols and update in line with best available evidence  

Compose guidelines and protocols for the daily workflow changes  

Appoint a member of the committee to liaise with the Laboratory if specimen 
testing is expected to be a major component of event management 

 

  

STAFF 

Meet with all staff and discuss initial concerns  

Retrieve official employer information regarding exposure, vulnerable populations 
and leave specifications and disseminate to staff 

 

Develop protocols for staff screening and procedure to be followed in case of 
exposure 

 

Compile rosters to achieve maximal efficiency and minimal exposure to risk and 
ensure flexibility and built-in contingencies 

 

Ensure resources are available for staff psychological well-being  

Institute training activities and simulation exercises to familiarise staff with new 
management protocols and workflow guidelines 

 

  

STUFF 

Identify what extra equipment is required   

Appoint members to liaise with supply chain management to evaluate stock levels 
and begin procurement processes 

 

Compile guidelines for PPE usage and train staff in appropriate use  

  

SPACE 

Determine surge capacity  

Develop strategies to increase available capacity  

Determine how services will be impacted and in what capacity service delivery can 
continue as the surge worsens 
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CONCLUSION 
 
Major disasters have increased in recent years and the COVID-19 pandemic has brought 
anaesthesia and critical care into the forefront. We have a valuable set of skills and attributes for 
this current pandemic and we need to continue to emerge as leaders. We must focus on ensuring 
we are prepared to meet the massive challenges that major disasters and surge event present. 
Instituting systems and processes are crucial to support disaster management and surge capacity 
plans and decision making. The most effective way is via a systematic but  highly adaptable 
management plan. 
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