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I Introduction

In a recent manuscript [1], an evaluation of the incidence rate in France has been performed. This estimate considered that the positivity of PCR testing of asymptomatic people not being contact cases (ANBC) as being representative of the positivity in the whole French population. It turns out that the positivity of ANBC was in the range 0.31-0.47 P between weeks 32 and 40, where P is the positivity of all tests. This positivity of ANBC, extrapolated to the full population gave very large incidence ranging from 1.03 to 2.82% from week 32 to week 40. The Infection Fatality Rate (IFR) was consequently evaluated to be very small in the range 0.02 % to 0.027 %. Since the beginning of September, a large scale random survey is performed in England's households [2]. The highest positivity found during the weeks 43-44 was 1.13% (1.2% on week 45). This should be compared with the positivity of all tests performed in UK at this period which was around 6.5 % (7.5 % on week 45). The ratio between the survey positivity and positivity of all test was therefore 0.17 (1.13/6.5). This ratio increased continuously from the week 37-38 when it was 0.1 to the weeks 43-44 when it was 0.17. One should also notice that the test positivities in UK and in France are probably comparable, since the number of tests performed and the populations are approximately the same in both countries. The positivity of ANBC found in France therefore appears larger than the result of the UK survey by factors ranging from 1.8 to 4.7. A second conclusion is that the 20.7% positivity of tests measured in France on week 45 could correspond to positivity in the general population of 3.5% which makes 2.360.000 people infected and contagious at the same time.

II Cumulative incidence

In this section, we compute the cumulative incidence (CI) in France, Ile de France, Loire, Puy de Dome, Bouches du Rhones, Grand Est and Gironde, from May 13 th to November 3 rd as summarized in table 1. To do so, we compute the sum of the daily positivity of tests performed in all these regions and which are public data provided by Santé Public France (line "Sum of P"). We divide by 7 assuming that an infected person stays positive 7 days and then multiply by the ratio given by the English survey (0.1-0.17). This gives a range of estimate of the CI over the period May 13 th -November 3 rd which is provided on the line "CI second wave". The next line gives an estimate of the CI related to the 1 st wave. This estimate was performed in [1], and is a priori extremely robust, contrary to others [3]. The values for other areas are computed by using the mortality per inhabitants, and assuming the same IFR everywhere. This is not very precise but provides an easy estimate. The last line provides the total CI from February 2020 to November 7th. Here we stress that the higher CI estimate is probably the more realistic. It corresponds to the survey performed on weeks 43-45 when positivity rate was the highest. This is the situation corresponding best to the one when most contaminations took place in France. For the rest of the discussion on these values, we first remind that very little is known about the acquired immunity following an infection. If one nevertheless assumes that multiple infections are not probable, the numbers we report suggest that the acquired immunity should play a very significant role in limiting the outbreak propagation. The last line shows the inverse of one minus the cumulated incidence. This number is an estimate of the R-Values, which in the absence of immunity would be brought to one if already infected people got immune.

III Infection Fatality Rate Estimate

In our previous work, we estimated the Infection Fatality Rate (IFR) during the first epidemic wave to be 0.33 %, including nursing home death. Using the positivity of ANBC as explained above, we estimated a global IFR for the 2 nd wave as small as 0.027%. This quantity is clearly evolving in time, depending on many parameters, such as the mean age of infected people. A difficulty is also to well estimate the mean delay between infection and death. The procedure we now use is the following. We count the total number of death including nursing homes between June 15 th and November 7 th which is 10813. We then divide by the cumulative incidence achieved 2 weeks and 4 weeks before November 7 th so October 24 th and 10 th respectively. This gives an IFR range between 0.091% and 0.21%, whereas the most likely range is 0.091-0.12%. This is about 4 times more than in our previous estimate which explains both because of the smaller estimated incidence, and also because of the recent shift toward a larger age for infected people. We also estimate the number of potential deaths in France during the 2 nd wave, if the CI is reaching 60% over the 2 waves (so 45% CI for the second wave). As said above the two most likely values are 28000-36000.

One can see that the IFR dropped by only a factor 3 between the two waves. This factor 3 clearly finds a part of its origin in the improved hospital care. The conclusion we reached in our previous work [1] of a possible lower activity of the virus, is not anymore clearly supported by this new estimate.

Discussion-conclusion

The knowledge of the real incidence and of the probability of reinfection is crucial to be able to manage the outbreak trajectory. The estimate we previously performed based on ANBC would now correspond to about 100 % CI in Ile de France. This might look implausible, but might just mean that immunity last only on very short time scales. For instance, recent studies on other coronaviruses suggest that each human being is infected each year by one of this virus which show extreme contagiousness. Nevertheless, the present estimate based on an English survey might appear more reliable. It gives very significant CI compatible with a key role played by immunity rising in the present outbreak evolution. In Belgium, (not considered in this work) the test positivity has shown a marked peak on October 26 th , namely 5 days before the start of lockdown in this country. In France, test positivity peaked in several strongly affected regions, like Ile de France before general lockdown started. Of course other restrictions went before the lockdown, such as night time curfew and it could be argued that this night time curfew could explain this early inflection of the outbreak. However, it did not work everywhere with the same efficiency, and it remains that the densest area (Ile de France) is the one where the outbreak decayed the first and the faster as correctly estimated in our previous work. Here we want to conclude that if individual immunity exists, herd immunity is realized in Ile de France. It will be approximately realized at the end of November in about one half of the country despite of the lockdown. It will be the case in Rhone-Alpes, Bouches du Rhone, Grand Est, Nord. On the other hand, all the west part of France, including Auvergne rather shows CI of the order 20-30 % which let some space for a third wave to evolve in future. Similarly a country like Germany is probably very far of reaching a high immunity level, and should probably conduct different than the one we could, or should have in France. We want also to state that cutting the free evolution of an outbreak when it is reaching its peak is the most efficient in term of saving lifes. On the other hand, making a long lockdown, is essentially ineffective in addition to be a disaster for economy and public health. The present outbreak cannot be controlled in Europe without very strict measures which are not sustainable. The privation of liberty, violation of human rights associated with the lockdown rules edited in France are extreme, whereas most of the efficiency of some of them are not evaluated, probably extremely low, if not counter-productive, even on a short time scale.

Table 1

 1 

	Area	France	Ile de	Loire	Puy de	Bouches	Grand Est	Gironde
	considered		France		Dome	du Rhone		
	Population	67	12	0.72	0.65	2	5.5	1.6
	(millions)							
	Sum of P	98.4%	124.8%	134.2%	80.2%	114.1%	64.4%	83.4%
	CI 2 nd wave	14%-24%	18-30%	19-32%	12-20%	16-28%	9%-16%	12-20%
	till 11/03							
	CI 1 st wave	15%	34%	17%	3%	14%	34%	5%
	[1]							
	CI total till	29-39%	52-64%	36-49%	15-23%	30-42%	43-50%	17-25%
	11/03							
	1/(1-CI)	1.41-1.64 2.08-2.78	1.56-2	1.18-1.3	1.43-1.72	1.75-2	1.2-1.33
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