Public Health Strategies to Control an Outbreak: 
the role of contact tracing

Outline
A basic public health strategy to control an outbreak of a communicable disease is contact tracing. 
The idea is simple in concept.  Having identified an index case with the disease, one then creates a comprehensive list of all close contacts of the index case and as rapidly as possible, traces all of these close contacts, so that they can self-isolate, be tested and other action can be taken to prevent further spread of the infection. These actions include further self-isolation and contact tracing depending on test results. 
In many outbreaks, prophylaxis or treatment can be offered to the close contacts but in the specific example of Covid-19 where no treatment is available, behavioural controls such as isolation/quarantining is used to prevent or reduce the risk of onwards transmission. 
Quality issues
There are clear markers of a high-quality contact tracing system.
1. How quickly are close contacts traced? 

The longer it takes to trace the close contacts and alert them of the need to take action i.e. to isolate, the more likely it is that the close contact will have spread the disease to more people before they receive the alert.

2. How comprehensive is the list of close contacts?

If some close contacts are not identified, then the risk onwards transmission of the infection is increased.

3. How completely are close contacts traced?

If some contacts are not identified or cannot be traced, then the risk of infection transmission may rise depending on the nature and behaviour of the population.
4. Support given to the close contacts to enable them to follow the advice given, for example in a perfect scenario, everyone traced would be supported to isolate themselves safely but this of course, not always the reality. 

5. The sensitivity and specificity of the case definition used.  Ideally you want a very low false negative rate of identification of contacts but can tolerate quite high rates of false positives. See section on Testing and Clinical Diagnosis on page 2 for further discussion. 

You will note that the phone app (currently being piloted in England) potentially offers advantages over the usual method of contact tracing because it might lead to a greater number of close contacts being identified and given a preliminary warning expeditiously.  So, for example with no app (or tracking device), the index case may typically recollect potentially being in close contacts with persons in a supermarket or restaurant but would probably have little information to allow complete or speedy identification of these individuals.

Testing and clinical diagnosis

A lot of emphasis has been placed upon testing. This appears to be based on the idea that people who have tested negative can be “ruled out” as having (or incubating) Covid-19, and can therefore cease their isolation, and return to work. This is a misunderstanding because tests are not sensitive enough to be used for this purpose.

The test’s value is greatest when it comes to evaluating the prevalence of Covid-19 in the community and at population level, where adjustments can be made for the tests relatively low sensitivity. Testing is of much more limited value in the contact tracing process. This is because the test used to identify cases; a reverse transcriptase polymerase chain reaction (RT-PCR, or PCR for short) test, is typically only about 70% sensitive in the real world and is usually even lower in pre-symptomatic or asymptomatic cases. Factors affecting sensitivity, include timing of the test, site of swabbing, expertise of the person doing the swabbing and handling of the sample.
As a result of these variations, test results should be used in the context of other information, including known contact with a confirmed case or a probable case, time spent in a location where transmission is known to have occurred and the presence or absence of symptoms matching the Covid-19 case definition. If a number of these factors are present, then the test result is almost irrelevant because a negative test result does not rule out the diagnosis. The individual has Covid-19 until proven otherwise and for the purposes of deciding whether to self- isolate. On the other hand, an individual without a combination of these factors is much less likely to have Covid-19 and a negative test result would support (but not confirm) this conclusion.
Antibody testing

There are two possible roles for antibody testing: helping establish the number of people who have had Covid-19 and identifying people who are immune to the disease.

There is a time lag between infection and serum antibody levels rising to detectable levels, which means that the test is of little value in contact tracing and isolation because by the time the test becomes positive, the patient will no longer be infectious. 

The sensitivity of antibody tests is not yet clear, as there are clear examples of people who were confirmed (through PCR testing) to have had Covid-19 but in whom antibody tests remain negative. And the quality and duration of immunity is not yet clear. Even if it is assumed that people who test negative for antibodies are not immune (and even this is not clear, as other immune mechanisms may also protect against re-infection), it is not known: 
· Whether testing positive for antibodies will prevent reinfection altogether, so that the patient cannot then themselves be infectious to others; 
· Whether the presence of antibodies will modify the illness but the person may still infect others; 

· For how long any degree of immunity will last.

These questions should be answerable as we accumulate more data. It is conceivable that we will discover, for example, that somebody who tests positive on antibody tests will be immune, unable to be infected or to become infectious (other than as a vector, for example carrying the virus on their hands or clothing). Such individuals and their contacts would then not be at risk and would not then need to self-isolate. 

Defining “close contacts”
It is not a simple matter to determine who should be classified as a close contact. A close contact is a person who is likely to have had the communicable disease spread to them. The likelihood of spread of the disease is dependent on a number of factors especially:

1. The infectiousness of the index case;
2. The physical distance between the index case and the contacted person. This is generally taken to be within 2m for Covid-19;
3. The duration of the contact between the index case and the contacted person;
4. Epidemiological factors in the contact, for example it might be that susceptibility to contracting the disease might be greater if one is immuno-compromised.

In summary, there is no perfect definition of a close contact and depending on your definition, the sensitivity and specificity of contact tracing will vary. The more important it is to try to identify all possible contacts, the more people that you will need to trace and therefore the more difficult it will be to achieve the quality goal of rapid contact and the more (well trained) contact tracing staff you will require. 

We know that people in one’s household(s) and close working environment(s) are almost inevitably close contacts and these groups of contacts are usually the easiest to identify.

Contact tracing currently proposed for roll-out in England
Once contacts are identified, the current strategy for proposed contact tracing in England consists of 3 tiers:
Tier 3 The target population is general community settings.

This tier focuses on the automatic identification of contacts and delivery of advice.  It uses the app plus an automated website and allows people to record whether they have symptoms, to access testing, and if positive, triggers a questionnaire to record contacts.  Contacts using the app will be sent advice to take actions or given (scripted advice) by untrained volunteers.  Currently it is not expected that the app will deliver this function itself i.e. a questionnaire will still be needed.  This tier will be heavily reliant on compliance with both the app and the advice generated. 
Any issues will be escalated to Tier 1 for review and action by local PHE and LA teams.
Tier 2 This is to be used for general community contact tracing and advice where automated systems will not work and includes all lab-confirmed cases.
This tier focuses on human algorithm identification of contacts and delivery of advice by telephone. Tier 2 will be staffed by call centre trained staff (the 18,000 cited) and centrally based.
Again, any issues will be escalated to Tier 1 for review and action by local PHE and LA teams.

Tier 1 This is for sensitive locations including hospitals, health care, social care, schools and prisons, where uncontrolled spread would either have very high consequences or where control measures are difficult to implement. 
The focus of this tier is to identify contacts in outbreaks in these sensitive locations, to allow risk assessment and comprehensive actions to be taken to prevent or reduce transmission.  Tier 1 contact tracing risk assessment and selection of control measures will be staffed by existing local PHE health protection teams, plus some returners and volunteers with appropriate experience. They will not undertake the actual control measures, which will rely on the existing health or social care faculty led by local authority Directors of Public Health 
Additional background information
1. The former PHE contract tracing early on in the pandemic was overwhelmed in early to mid-March, with around 100 prevalent cases across the UK and a couple of thousand contacts to trace.
2. Going forward, the most likely scenarios for contact tracing are:
a. High prevalence, no particular hotspots, national stepdown of social distancing

b. High prevalence in hotspots, local adjustment of social distancing

c. Low prevalence in hotspots, local management of outbreaks

The third of these is probably the only scenario where there is currently sufficient capacity for outbreaks to be managed by local PHE health protection teams.
3. With the current number of new community cases (and clearly this data is uncertain and likely an underestimate), all sources of information suggest that there is insufficient capacity at local level to manage the likely number and scale of local outbreaks. DPHs have only been asked recently (letter attached) about capacity and their ability to increase it, so it is unclear on what basis the government has decided effective contact tracing is workable at the present time.
Contact tracing currently proposed for roll-out in the Devolved Nations
The approach in Scotland is outlined in the Scottish Government’s paper Test, Trace, Isolate, Support: https://www.gov.scot/publications/coronavirus-covid-19-test-trace-isolate-support/
The delivery of this is to be led by the NHS in Scotland. Further information at: https://www.nhsinform.scot/campaigns/test-and-protect 

Further information on the approach in Wales: https://gov.wales/test-trace-protect-html
and in Northern Ireland: https://www.publichealth.hscni.net/covid-19-coronavirus/testing-and-tracing-covid-19 
PHMC Position
1. Local Directors of Public Health (DPHs) should lead the process of contact tracing, in partnership with the local consultants in communicable disease control (CCDCs) who are the relevant health protection experts. Between them they will know their localities and so are likely to be able to provide the most efficient and effective approach.  However, in practice, not all DPHs are being given this option because they are being over-ridden by LA CEOs.  This reflects an ongoing issue in some LAs where DPHs are not in executive role but report to, for example, Directors of Social Services. Both of the first two scenarios above will require a robust partnership between local PHE and LA PH teams and adequate capacity in both, in order to work. Tier 3 will also require DPHs to lead (collectively) even if the App is effective.
2. Lack of investment in local Public Health means that there are capacity issues within local public health teams and inadequate number of CCDCs, further exacerbating these challenges.  This needs to be addressed with appropriate investment in both the short and longer-term.
3. The existing fragmentation of PH teams within LAs and a lack of co-terminosity and close working relationships between LA PH and local PHE centres, gives rise to considerable variations between LAs in their ability to put local contact tracing processes in place.  Local PH structures should be reviewed in the light of their functions – including healthcare PH (input to CCG and LA commissioning), health improvement and health protection/emergency preparedness, including surge capacity.
4. Existing blocks to data sharing between the NHS and local PHE centres and LA PH teams, as well as between PHE and LA PH are hampering the response to Covid-19, including planning and implementing effective programmes for contact tracing. DPHs still do not know the location within their areas of people with confirmed and suspected Covid-19.
5. Apps - either local or central data gathering - or other tracking technology may have a key role to play in enhancing the effectiveness of local programmes but they are not a substitute for enabling local PH expert leadership and an adequate workforce of well-trained contact-tracers. They also need to be properly and reliably integrated with these local human systems. Finally, it will be important to identify any inequity issues exacerbated by the use of apps, which rely on mobile phone ownership and a basic understanding of how to use the technology.
PHMC
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� The Independent SAGE report (page 18) states 'It is far easier for some people to self-isolate than others. Policies must take account of the challenges that face those who are living alone, who are living in homes in multiple occupancy, who do not have access to gardens, who are in abusive relationships, need financial support to remain at home, or who lack social support, for example, to bring them groceries. While recognising that some measures have been taken to alleviate these challenges, much more needs to be done.’








 PAGE 
1

