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The Problem

The exploding Covid-19 pandemic is overwhelming healthcare systems around the world with high critical care loads. To stop the spread of the virus, broadly applied “quarantine” approaches have been implemented. These have included closing large amounts of commercial businesses. The result is a large impact on the world economy.

This white paper describes a modified quarantine approach that:

1. provides much faster quarantine results

2. results in much fewer deaths 

3. will allow much faster safe reopening of the economy

4. greatly reduces the need for virus testing

5. creates a mechanism to address control of the virus long term

In short, this concept divides the public into social groups, based on outcomes of special quarantine periods, that then allow them to return to most pre-pandemic social arrangements, under special conditions, currently believed not safe for the general public.

Background
A lot of people are voluntarily quarantining to slow the virus spread. For example, my wife Sara and I self-quarantined on March 15, when we returned from a business trip to Sweden. When we reached March 29 (14 days), we were still symptom free. That was believed to mean, at the time, that we could declare ourselves “virus free” Quarantine Survivors.

At that time, while the epidemiologists were still learning new things about the transmission of Covid-19 (C-19), we thought it meant that we “knew” we were  "virus free" - with high confidence. We now know, there was another strong possibility: we could be symptom-free carriers. That doesn't change the basic QSG concept presented below. It just makes it more complex.

A Simplified Model
Assume, in the following example, that the case described in the “background” section above was right and that we had “proved” we were “virus free” (VF).

Definitions
VF-QSGs : A “Virus Free” Quarantine Survivor Group is a group of people who have: 1. associated freely in quarantine for some minimum period (say 14 days for Covid-19); 2. over the total period of quarantine have not shown any symptoms of Covid-19 illness; and at the end, at least 1 group member has been tested and found to be virus free. All members of a VF group can maintain their VF certification if they adhere to quarantine extension rules.

SFC-QSGs: A “Symptom Free Carrier” group is a group of identified people that have associated freely as a group for some minimum period of time (say 14 days for Covid-19) in which at least 1 person has been tested and shown to be a symptom free carrier of the Covid-19 virus. All members of an SFC group can maintain their SFC certification if they adhere to quarantine extension rules.

Group testing vs. individual testing

To create either a VF-QSG or an SF-QSG, groups of people have to associate with each other and essentially self-quarantine together for a specific period of time  (say14 days for Covid-19). While a 14-day quarantine at first appeared to be a lot to ask, people around the world have shown they can do this for longer than that. Knowing that without this new program, current quarantine programs could go on possibly lasting 6 months or more, a 14 days quarantine will not seem long at all. In fact, many people and families will already have done so. This includes families from 2 to 8 people, or even extended families that might have a dozen people or more.

To understand this, consider two cases. In both cases, at the end of the 14 day quarantine period, no one has shown any symptoms. On the 14th day, ONE person from each group is tested.
Case 1: The test shows the person is virus free. This means, ALL members of the group are virus free - VF.

Case 2: The test shows the person has, or has had an active virus. That means, ALL members of the group have or had an active virus, are immune to it, and are potentially symptom free carriers - SFC.

Why is this so? For case 1 to occur, every member of the group must have been virus free for the full duration of the quarantine. If even a single person was infected with the virus, it is so contagious, that in a close living arrangement, it would have infected all the others. They would either become sick or become symptom free carriers. In either case, that would disqualify them for being VF. If such a program is run early in an epidemic, most groups will be in this VF classification.

For case 2 to occur, the members of the group must have either been symptom free carriers to begin with, or caught the virus during the quarantine but did not develop symptoms.  

Here is the key observation for this situation. For BOTH cases, only ONE PERSON has to be tested to determine the condition of ALL the members of the group, AND, which category they are in! The result is, it only takes a fraction of the number of tests equal to (1 / Ngroup) to test the entire group, where Ngroup is the number of people in the group, as compared with testing every person. The fact that such “quarantine” groups are already being formed unintentionally due to “lock-down” programs, can be taken advantage of. Such groups can also be easily formed, say in long term care facilities or prisons, where the benefits can be very large. 

Merging existing groups

Two separate VF or SFC groups can be merged with similar category groups WITHOUT TESTING ANY members of either group. This can be done quickly to form very large groups. Individuals who have just been tested and found to be symptom free can also be merged into their appropriate group based on virus status. 

Benefits for group members
Once each of these groups has been formed, they gain the following significant benefits without exposing themselves or others to harm:

1. Both VF and SF members can socialize with others in their same “category” – VF or SF - in ways similar to community life before the appearance of the virus. That is, being virus-free (VF) means a VF person could "freely" get together socially with others who were also VF "quarantine survivors" without protective mask or distance restrictions.

2. A QSG is not spatially limited. It can cover one or multiple floors in buildings, or sections of a neighborhood, as long as those spaces are limited to and protected for their group type.

3. This means, people from similar groups can work together or enjoy entertainment or physical activity together in “group type” certified businesses of any type! That means, for example, a supermarket can be declared “VF” as long as ALL of its workers and ALL of its patrons are also certified VF. Similar facilities would be declared SF and only have SF workers and SF patrons.

4. These new situations, which would essentially reopen a semblance of “normal” for each category, could be started as soon as the QSG’s are formed.

5. Large groups can designate “runners” who go out on errands – e.g. food or medicine shopping – for the whole group. This creates much lower exposure for the group. It allows each runner to afford more expensive PPE protection and spend the extra time for decontamination. Also, since many runners would also be going from VF to VF, or SFC to SFC locations, their exposure risk would be way down.

6. Since the only entry point for C-19 into the VF-QSG are the “runners”, to secure the entire group, only the runners need repeated testing. This can be a huge test reduction, even for small groups - like 4 to 8 for example. A factor of 8 reduction in testing would be huge.

Benefits for the healthcare system and society

1. The cost and labor for initial Covid-19 testing are greatly reduced.

2. The number of Covid-19 cases will be greatly reduced, with a lower number of deaths.

3. The number of “entities” that need to be tracked – QSGs vs. inividuals – is greatly reduced, especially when the QSGs merge.

4. The commercial and social aspects of society open up much sooner.

Quarantine Extension Rules

Some guiding principles for quarantine extension are:

1. VF members are at risk for themselves and their group if they come into contact with anyone in an SF group, or someone in the general public of unknown virus classification. They have to adhere to strict VF infection control to maintain a VF rating.

2. SFC members have to be concerned about spreading the virus. This means they need to stay away from both VF members, for the protection of those members, as well as the general public, who’s susceptibility is unknown. They have to adhere to strict SFC infection control, which is different from VF methods, to maintain their SFC rating.

Long term integration between VF and SFC groups

If the program describe above were implemented, the world could open many businesses very quickly, even if the population was divided. Society, of course, would want to end the isolation. That would have to wait for either a vaccine, to turn the VF people into SFCs, or a treatment to kill C-19 in people that would turn the SFC’s into VFs. Either of these would work. But they would have to be comprehensive in their effect, covering the entire population. It couldn’t be a combination of the two each applied to a segment of the population.

Interaction with the general public

The first goal, of course, would be to bring all citizens into QSGs. It will take much more time than most would like for many reasons. This approach therefore also has to address interactions between QSGs and the general public.

A member of the general population that is symptom free cannot be known to be either a VF or SFC without testing. That means, they need to be isolated from both QSG groups, but for different reasons. Members of the general public may be carriers that can infect VF members. That means they can’t be allowed to socializing with VF groups.  Members of the public can surely be infected by members of an SFC group because SFCs are known virus carriers. Many in the general public will still be vulnerable.

That means, where large segments of the public are still not in a QSG group, they would be given guidance similar to what is now being used with one additional factor. They would not be allowed to participate in any “certified” QSG implementations.
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