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Based on available studies, the prevailing role of asymptomatic cases of COVID-19

is shown, which is orders of magnitude higher in all countries than the statistical data

on the detected diseases. This con�rms the necessity to develop testing for antibodies

to SARS-CoV-2 virus and to improve methods for such testing. Without replacing

the PCR (Polymerase chain reaction) tests, antibody tests performed regularly at

speci�c intervals will reveal the current dynamics of real infection, taking into ac-

count asymptomatic cases. These tests with a relatively small number of it have of

paramount importance to the COVID-19 control strategy.

I. INTRODUCTION

The problem of detecting the majority of people infected with SARS-CoV-2 virus that

causes COVID-19 disease is extremely relevant to the infection control strategy. This is due

to a high degree of contagiousness, speci�c poorly understood features of the disease and

many serious complications. There are several independent studies that show that the actual

number of people exposed to the virus is much larger than the number of registered cases.

There are various reasons for this mismatch.

In further discussion, we do not mean that this discrepancy is the result of deliberate

concealment of information. The real reason for the discrepancy is apparently due to the

fact that in most cases, as justi�ed below, there is a completely asymptomatic (or almost



2

asymptomatic) course of COVID-19, not accompanied by external manifestations. In this

case, transmission of the infection by asymptomatic carriers of the virus to healthy people

may frequently occur. Estimating the number of completely asymptomatic cases of COVID-

19, based on tests for antibodies that appear on average 5-7 days after the virus enters the

body and remains in the blood for a long time, is an important and still unresolved problem.

According to the latest estimates by Dr. C. Bommer and Prof. Dr. S. S. Vollmer of the

University of Goettingen, Germany, based on an analysis of mortality rates, it becomes

apparent that there is a dominant number of latent (asymptomatic) cases of COVID-19.

A study of the March 14 situation led them to conclusion that the number of o�cial-

ly detected virus carriers was only 6 percent of actual cases of the disease. Thus, on this

date, accepting their calculations, there were approximately 2571000 cases of infection, in-

stead of 154279 o�cially registered cases of COVID-19 all over the world (according to the

Worldometer counter https://www.worldometers.info/coronavirus/♯ countries). Therefore,

the ratio of actually infected to registered one was on this date 16.6. Their recount of data

as of March 30 showed that only 9 percent of the actual cases of COVID-19 at this date

worldwide were o�cially recorded. This means 8550000 cases of infection against 769826

o�cially detected (according to the Woldometer counter). The ratio of actually infected to

o�cially registered at this date is 11. This decrease compared to March 14 is apparently

associated with an improvement in the detection of patients with COVID-19 and, possibly,

with some other reasons.

II. ANTIBODY TESTING

Another method for estimating the number of people who have had a viral infection in

a completely asymptomatic form is discussed below. In this case, we will rely on the data

of blood tests for antibodies to SARS-CoV-2. This method seems to us simpler (although

it needs further improvement) and makes it possible to directly relate the results of exam-

inations to speci�c areas and foci of high level of the infection. As is known, the level of

infection can vary greatly in di�erent regions and countries, so it should be remembered that

averaging sometimes gives a very approximate picture. The results of the blood test method

for antibodies do not replace mass testing for the virus presence by use the PCR method.

However, antibody testing allows to identify, using a relatively small number of tests, the
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real level of infection in the population of a region, as well as of a country and the world as

a whole.

The results of blood tests using the antibody method in Moscow, according to information

for March 30, 2020, were contained in my correspondence with Dr. C. Bommer and Professor

S. Vollmer. Unfortunately, some essential details of the implementation of this method in

Moscow remain unknown.

Nevertheless, one can rely on the o�cial report of the Deputy Prime Minister of the

Russian Federation Government Tatyana Golikova, responsible in the Russian Government

for the �ght against COVID-19. T. Golikova reported that when testing for antibodies to

the SARS-CoV-2 virus, conducted in 226 apparently healthy people, antibodies to the virus

were found in the blood of 11.

At the same time, the tested, according to the epidemiological history, never contacted

patients. Thus, it can be statistically concluded that asymptomatic, or undetected, cases of

infection are on average about 5 percent.

Data on 226 "externally perfectly healthy" tested individuals, and 11 carriers of antibod-

ies to SARS-CoV-2 from this group appear to be minimally representative. Now everywhere,

in di�erent countries, attempts are being made to increase the number and reliability of such

tests. This is a con�rmation of the e�ectiveness of this method.

Currently, there is no certainty that possible false positive tests for antibodies to SARS-

CoV-2 should be taken into account, since there are no less likely false negative tests. How-

ever, there are other causes of errors that should be considered. According to the director

of the Institute of Virology at the Charit�e Berlin Clinic, Professor Christian Drosten, out

of 2,000 antibody tests, false positives can be about 3-4 percent. In particular, this is due

to the persistence in the blood of IgM antibodies up to several weeks and even months and

IgG antibodies on average for several months and even years. Such antibodies cannot always

be clearly identi�ed as being associated with SARS-CoV-2, but not with other previous

infections. This may change the number of SARS-CoV-2 transient virus carriers. Given this

error estimate, the percentage of asymptomatic cases of COVID-19 is about 4.8 percent of

the population (according to the tests conducted at the end of March in Moscow).

It should also be borne in mind that IgM antibodies appear on days 5-6 of a latent

disease. Therefore, some of those who showed a positive antibody test can already after the

test replenish the group of patients with obvious symptoms. In this regard, an approximate
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estimate of completely asymptomatic cases should be reduced (see Appendix). It is not

possible to reliably calculate the decrease, however, the estimates below indicate that the

decrease is not signi�cant. According to the results of the Moscow test at the end of March,

one can estimate the number of hidden - completely asymptomatic - carriers of antibodies to

SARS-CoV-2 as little as 3 percent of all Moscow residents. As a result, the expected result

is 360,000 completely asymptomatic cases as of the study date at the end of March (with

1340 o�cially registered on March 30). With this assessment, the population of Moscow was

conditionally accepted 12 million inhabitants. Thus, the real ratio of the number of infected

to the number of registered cases of the disease at this date is more than 260.

It should also be noted that only a small part of those examined with the presence of

IgM antibodies are dangerous, because these antibodies can last up to several weeks and

even months (and, especially, people with detected IgG antibodies that appear after a period

signi�cantly longer than the virus carrier time are completely safe for others, see Appendix).

Thus, it is important to separate cases of asymptomatic antibody carriers by type of IgM and

IgG in the analyzes. Moreover, all IgG carriers and most IgM carriers are no longer carriers

of the disease. This severely reduces the prevalence rate, which has yet to be estimated, but

does not reduce the number of people asymptomatic with COVID-19.

There is information from researchers at the Pasteur Institute and CNRS - (Pasteur

Institute and the CNRS in collaboration with Inserm and Sant�e publique, France) - on a

detailed analysis of hospitalizations and mortality from COVID-19 in France and calculations

based on these data models. Wherein, the initial results of the model show that during the

�rst epidemic wave of SARS-CoV-2 on May 11, almost 6 percent of the French population

will be infected, while in Ile de France (Paris and its environs) already now the number of

infected is about 12 percent of the population of this region of France .

German experts, having tested in the city of Gangelt in Nordrhein-Westfalen, where there

was one of the earliest outbreaks of the epidemic in Germany, found antibodies in 15 percent

of the inhabitants. In Wuhan (China), this share was 19.1 percent. It should be noted that

these values are also quite far from reaching the level of collective immunity, which can be

roughly estimated in the range from 65 to 80 percent of the having been ill of the total

number of residents of the region.

The extrapolation of these data, as well as data on the measurement of antibodies to

SARS-CoV-2 for Moscow, which showed a level of about 5 percent of infected among the
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Ðèñ. 1: Schematic picture for epidemic development from some current study A till the �nal study

B. White color area represents the healthy part of population Nh, which is not infected. Red part

shows the virus carriers Nv on the study of disease without antibodies, yellow part shows the part

of the population Nav which has simultaneously viruses and the IgM antibodies and green part Na

is the antibody carries already free from virus in their body after symptomatic or asymptomatic

disease.

studied "externally healthy" population group, corresponds to the epidemic threshold in the

case of previously known viral in�uenza infections. When comparing the number of o�cially

detected cases of COVID-19 with the number of residents of Moscow 12 million as of March

30, we �nd 0.07 percent compared to 3-5 percent for tests for antibodies to SARS-CoV-2.

O�cially identi�ed cases of COVID-19 in Germany today make up 0.18 percent of the

total population, in the US 0.24 percent, in Spain 0.45 percent of the total population, which

also does not re�ect the true scale of the population's infection. For Russia, the o�cial value

was only 0.04 percent on April 22. It should be remembered that the data changes every

day, and even every hour, and become outdated by the time this material is published.

III. CONCLUSIONS AND SOME REFERENCES

1) a blood test for antibodies to SARS-CoV-2 is an e�ective and promising way to detect

asymptomatic carriers (with and without virus); ongoing improvement in the accuracy and

speed of these tests is necessary; the separation of cases with IgM and IgG antibodies is

important for identifying safe IgG and in some cases dangerous for others IgM carriers;

2) asymptomatic carriers of IgM antibodies to COVID-19 detected in this way should be
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isolated and additionally checked to determine who is currently dangerous and who is no

longer a virus carrier;

3) collective immunity, in connection with the prevailing latent form of COVID-19, can

be achieved signi�cantly earlier than anticipated, but probably not very soon;

4) average mortality is signi�cantly lower than the current estimate;

5) in Moscow (and in Russia as a whole), the identi�cation of both really ill and asymp-

tomatically ill patients is somewhat delayed, but now, in our opinion, it is approaching the

average statistics of countries such as Germany and France. However, for other countries,

there is also a big di�erence between the detected and actual cases of COVID-19. This is

found, as follows from the data of the article, from the emerging statistics of SARS-CoV-2

infection for asymptomatic cases; already conducted studies on antibodies indicate an aver-

age infection rate in countries at the present time of about 5 percent. This corresponds to

the accepted epidemic threshold for previously existing �u infections;

6) mathematical models (see the model for an early stage of pandemic, for example,

S.Trigger, MedRxiv, https://doi.org/10.1101/2020.04.13.20063701) for forecasts of the de-

velopment of the COVID-19 epidemic at further stages of the disease are needed. The dif-

�culty of forecasting lies, in particular, in the uncertainty of current decisions made by

regional authorities;

7) the number of virus carriers is much less than the number of antibody carriers (see

section IV)

8) A critical review of antibody tests can be found in a recent publication in Nature at

https://www.nature.com/articles/d41586-020-01115-z

IV. SOME ESTIMATES

We introduce the variables: T time (in days) from the onset of the epidemic to the date

of analysis for IgM and IgG antibodies for SARS-CoV-2; average duration of carrier virus

circulation in the human body (in days) tV ; total number of antibody tests L; total number

of positive asymptomatic cases in the tests is l = lM + lG, where lM positive tests detecting

IgM antibodies and lG are the detected positive tests with IgG antibodies (for simplicity we

assume that there is no overlap when the both types antibodies to SARS-CoV-2 are present

simultaneously. If in any city or region the period T is less than the minimum time tG for
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the appearance of IgG antibodies in the blood, then the number is lG = 0, but for most

territories this restriction is currently absent). The time interval between the appearance of

the virus in the human body and the appearance of IgM antibodies is denoted as tM .

The time from the beginning of the epidemic for which antibodies are produced at the

time of measuring T is equal to T − tM . Let us take into account that there are a number of

people from the asymptomatic group lM at time T with IgM antibodies that are virus carriers

(received the virus between T − tV and T − tM). Their number is lD ≡ lM(tV − tM)/(T − tM),

and some of them may remain asymptomatic even for t > T + tM . It is determined by the

probability of P in the population to acquire the virus and to be asymptomatically ill, i.e.

remain "truly asymptomatic." The value of P has not yet been established and it is now

assumed to be around 0.5 div 0.7. The number of truly asymptomatic is lAs = PlD =

PlM(tV − tM)/(T − tM). It is possible that the upper bound for P may be the ratio lM/L.

In any case, the part of the asymptomatic carriers of IgM antibodies lD is dangerous for

healthy people. Due to the inequalities T ≫ tV − tM and tM ≪ T , the number of virus

carriers in the group of carriers with IgM antibodies at time T is much less than the total

number of carriers of antibodies lM .

V. APPENDIX

The following is an excerpt from the transcript of Mrs. T. Golikova speech at the Gov-

ernment meeting with the President of Russian Federation on 01.04.2020, with information

about the percentage of antibodies of "externally healthy" people (asymptomatic cases):

"I would also like to say a few words about the fact that our leading scienti�c institutions

work in all areas of prevention, diagnosis, and treatment of new coronavirus infection. At the

end of March this year, we conducted studies to identify antibodies to the new coronavirus.

226 serum samples were examined blood from people from various groups who were not

registered as patients with a new coronavirus infection, out of this circle of people in 226

people 11 were diagnosed who had and had antibodies to the new coronavirus".

The full transcript is on the Internet address below. Report by Mrs. T. Golikova is the

third.

http://prezident.org/tekst/stenogramma-soveschanija-vladimira-putina-s-chlenami-

pravitelstva-01-04-2020
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Internet address of the CNRS Report (France)

http://www.cnrs.fr/fr/covid-19-une-modelisation-indique-que-pres-de-6-des-francais-

ont-ete-infectes

Information on the opinion of Professor Christian Drosten (Berlin, Charit�e hospital)

https://www.archyworldys.com/german-professor-called-useless-tests-for-antibodies-to-

coronavirus

The author is grateful to M. Karavaeva (Moscow), F. Onufrieva (Gif sur Ivette, France),

L. Fedulova (Berlin) for providing additional information, familiarization with the article,

and useful comments. I am thankful to E. Czerniawski (Moscow) for fruitful discussions and

suggestion to visualize the development of disease for various groups of population.
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