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COVID-19 endemicity: a taste of the future

The COVID-19 pandemic, which started
in December 2019, is still raging in the
world. It has been reported from 213
countries and two satellite territories',
and had started from late December 2019
to March—April 2020 (ref. 2).

In March, one of us (T.J.J.) had pro-
jected the natural evolution of the pan-
demic to an endemic disease in all
regions of the world, and named it as a
state of ‘pan-endemic’®. The transmis-
sion dynamics with basic reproduction
number (R,) and effective reproduction
number, R, and their relationships with
epidemic and endemic states were also
described. In several countries that had
already seen the epidemic curve peak and
decline, the disease continues to have a
low-level incidence that fits well with the
concept of persistent endemic prevalence.

When weekly numbers are low and
steady, the number of daily new infec-
tions approximates the number of daily
births in the country and the prevalence
is endemic. The weekly numbers of
ascending and descending limbs rise and
fall respectively, not having reached a
steady state. In the steady state of ende-
micity, following the descending limb of
the epidemic curve, the weekly numbers
of infected individuals should remain at a
steady low level. This represents a state
wherein hitherto uninfected subjects are
exposed in small numbers to the virus.
We do not know what proportion of the
population remains uninfected and is
susceptible to infection; however, we ex-
pect a large pool of susceptible individu-
als to remain after the epidemic and
sustain endemic transmission. The num-
ber of susceptible subjects will also in-
crease as a function of time through new
births.

When weekly numbers are low and
steady, the prevalence is endemic and
R =1. For endemic seasonal diseases like
influenza, R may fluctuate in a cyclical
fashion between >1 and <1, but the
annual average of R remains about 1. We
have chosen seven weeks starting on 1
June in four countries that already show
low incidence and steady-state preva-
lence, indicating R = 1. We assume that a
seven-week period is long enough to
assess steady state.

It is important to know whether this
endemic state is reached in some coun-
tries and the proportion of the population
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affected in the endemic state to aid
healthcare planning. The purpose of this
correspondence is to illustrate how the
steady endemic state has already been
reached in countries that have transi-
tioned from epidemic phase to endemic
phase. In countries with a large and hete-
rogeneous population demography it is
possible that there may be more than one
peak in the epidemic curve, the first or
primary wave due to rapid urban spread
is usually large and a secondary wave
may occur after urban cases have de-
creased but cases in small towns and vil-
lages increase in number. Sometimes the
second wave may just merge with the
first wave and be represented as a hump
on any part of the epidemic curve or
even after reaching endemic phase as
outbreaks. Countries that succeeded in
'flattening' the epidemic curve early, will
have larger proportion of uninfected per-
sons by the end of the first wave. In such
cases the second wave may be larger
than the first.

We obtained information on the weekly
number of new cases from Worldometer
coronavirus for the countries whose epi-
demic curve indicates a clear peak fol-
lowed by a descent and a low level of
incidence of new cases thereafter. The
four countries which showed this pattern
were Germany, Italy, Republic of Korea
and Taiwan*”. The total population of
these countries was also obtained from
the same source. The mean numbers dur-
ing the phase of endemic persistence
were expressed as a percentage of the
number of cases during the peak week
and as a percentage of the population.

In Germany, with a population of 84
million, the epidemic began in the first
week of March, reached a peak in the last
week of the month (number — 26 March
to 1 April: 40,658) and declined to low
numbers in the last week of May. From 1
June till 18 July, the weekly number of
cases was: 1931, 1551, 3545, 3114,
2554, 2254 and 2395 (mean 2478)*
These numbers show a relatively steady
state of prevalence without wide fluctua-
tions, wherein R = ~1. The mean weekly
infection during endemic persistence was
6% of the peak week (2478/40,658) and
incidence 29 per million (0.0029%) pop-
ulation.

In Italy (population 60 million) the
epidemic started in February (or even

earlier), peaked in the last week of
March (number—-21 to 27 March,
39,437) and declined to relatively low
numbers by the end of May. From 1 June
till 18 July, the weekly number of cases
was 1607, 1655, 1687, 1250, 1109, 1218
and 1155 (mean 1383)°, showing steady
state and R =~1. The mean weekly in-
fection during endemic persistence was
3.5% of the peak week (1383/39,437)
and incidence 23.05 per million
(0.0023%) population.

In South Korea (population of 51 mil-
lion), the epidemic started in mid-
February, reached a peak in the first
week of March (number — 28 February to
5 March: 4224) and declined to low
numbers by the third week of April.
From 1 June till 18 July, the weekly
number of infections was 216, 275, 288,
232, 315, 282 and 294 (mean 271)%,
showing steady state and R =~1. The
mean weekly infection during endemic
persistence was 6.4% of the peak week
(271/4224) and incidence 5.3/million
(0.00053%) population.

In Taiwan (population 23 million) the
epidemic started in mid-February,
peaked in the third week of March (num-
ber — 21 to 26 March: 144) and declined
to very low numbers in mid-May. From 1
June till 18 July, the weekly number of
cases was 0, 0, 3, 1, 2, 2 and 3 (mean
1.57)7, showing steady state and R = ~1.
The mean weekly infection during en-
demic persistence was 1.1% of the peak
week (1.57/144) and incidence
0.07/million (0.00007%) population.

The shape of the epidemic curve in
these four countries clearly shows that
after a peak, there was a progressive de-
cline followed by a steady state of weekly
incidence of infections without major
fluctuations, features of the curve which
indicate that the epidemic has entered a
persistent endemic state.

Table 1 summarizes the data. The
mean weekly number of infections dur-
ing the seven-week period of endemic
persistence is presented, expressed also
as a percentage of the number of infec-
tions during the peak week. Further, the
mean number of weekly new infections
during the seven weeks of endemic per-
sistence is expressed as number per mil-
lion population. It is apparent that the
two countries which had higher inci-
dence in the peak week had higher

CURRENT SCIENCE, VOL. 120, NO. 2, 25 JANUARY 2021



SCIENTIFIC CORRESPONDENCE

Table 1.

Comparison of weekly new cases from the four countries studied*”’

Number of people

Infections at peak Average numbers

Infections during Infections during

Population infected at peak per million during endemic endemicity/infections endemicity per
Country (million) seven days population persistence at peak % million population
Germany 84 40,658 484 2,478 6 29.5
Italy 60 39,437 657 1,383 3.5 23.05
South Korea 51 4,224 83 271 6.4 5.31
Taiwan 23 144 6.3 1.57 1.1 0.07

incidence during the seven weeks of en-
demic persistence, than the other two
countries with lower incidence at peak
and endemicity.

Table 1 presents the total population,
number of infections at peak week, aver-
age number of infections per week dur-
ing endemic persistence (actual numbers
and as percentage of the peak) and the
number of new infections per million
population during endemic persistence.

Our analysis shows that the four coun-
tries with populations ranging from 23 to
84 million that had experienced peak of
the epidemic during March have now
evolved to a state of endemic prevalence
of COVID-19 over seven consecutive
weeks from 1 June to 18 July. It is rea-
sonable to assume that this is likely to be
the natural history of the epidemics in
these and other countries. We may there-
fore anticipate similar endemic persis-
tence in all countries over the next weeks
to months, modified only by control
measures such as lockdown and other
personal protective measures adopted by
the citizens.

In the early days of the pandemic, R,
was calculated to be between 2 and 3.9
(ref. 8). Accepting it to be 2.5, herd im-
munity between 50% and 75% has been
assumed to be sufficient to stop the
spread of SARS-CoV-2, using the formu-
la 1—-1/Ry (ref. 9). The authors define
herd immunity as ‘a level of population
immunity such that disease spread will
decline and stop even after all preventive
measures have been relaxed’ (ibid). Oth-
ers have called the herd immunity level
required for stopping transmission as the
‘herd immunity threshold’'°.

No infection has ever stopped from
transmission spontaneously after reach-
ing high level of herd immunity. The
concept of herd immunity threshold
applies only to vaccine-induced herd
immunity'®, While a proportion of indi-
viduals (100 — herd immunity level)

remain non-immune and susceptible to
infection, and, births continuously add
infection-naive children to the community
(globally 140 million annual birth co-
hort), SARS-CoV-2 will continue as an
endemic infection.

After the first major epidemic evolves
as an endemic phase, the risk of minor
outbreaks will remain on account of the
presence of both the endemic virus and
large number of susceptible people —
those who escaped the first wave of the
epidemic and the new birth cohorts. Such
outbreaks are now occurring in three of
the four countries in this study — Germa-
ny, Italy and South Korea*™®.

We must anticipate that in the absence
of a safe and effective vaccination strate-
gy, the high risk of severe disease and
high case-fatality rate of >5% among
those above 65 years of age and subjects
of any age with chronic non-communi-
cable diseases (diabetes, hypertension,
chronic lung, heart, kidney, liver diseases)
will continue even during endemic pre-
valence. Continuing use of the mask and
cocooning of the elderly'' and vulnerable
should continue till universal vaccination
is achieved and the disease eradicated.

The current vaccination platforms in
developing countries are the expanded
programme on immunization and the
antenatal vaccination programme. Vacci-
nation of all others are generally on a
voluntary basis in all countries. With the
endemic persistence of the COVID-19
epidemic, the world needs to invent and
implement innovative vaccination appro-
aches to protect senior citizens and others
vulnerable to severe COVID-19. If such
an innovative vaccination platform is put
in place, global eradication of COVID-19
is an attractive and feasible proposi-
tion'%.

iris/handle/10665/332858 (accessed on
19 July 2020).

2. John, T. J. and Seshadri, M. S., Econ.
Polit. Wkly, 2020, 1V(37), 13-17.

3. John, T. J., Curr. Sci., 2020, 118, 855-
856.

4. https://www.worldometers.info/corona-
virus/country/Germany/ (accessed on 19
July 2020).

5. https://www.worldometers.info/corona-
virus/country/italy/ (accessed on 19 July
2020).

6. https://www.worldometers.info/corona-
virus/country/south-korea/ (accessed on

7. https://www.worldometers.info/corona-
virus/country/Taiwan/ (accessed on 19
July 2020).

8. Viceconte, G. and Petrosillo, N., Infect.
Dis. Rep., 2020, 12, 8516.

9. Britton, T., Ball, F. and Trapman, P.,
Science, published on-line 23 June 2020;
doi:10.1126/science.abc6810

10. Fine, P., Eams, K. and Heymann, D. L.,
Clin. Infect. Dis., 2011, 52, 911-916;
doi:10.1093/cid/cir007.

11. Seshadri, M. S. and John, T. J., J. R.
Coll. Physicians Edinb., 2020, 50, 210;
doi:10.4997/JRCPE.2020.233.

12. John, T. J. and Dharmapalan, D., Christ.
J. Global Health, 2020, 7(4), 47-51.

Received 29 July 2020; accepted 21 Novem-
ber 2020

1. World Health Organization. Coronavirus
disease (COVID-19) situation report-
158. 26 June 2020; https://apps.who.int/

T. JACOB JOHN!
M. S. SESHADRI**

'Department of Clinical Virology,

CMC Hospital,

Vellore 632 004, India

’Department of Endocrinology Diabetes
and Metabolism, CMC Hospital,

Vellore 632 004, India

Currently Honorary Medical Director,

Thirumalai Mission Hospital,

Ranipet 632 403, India

*For correspondence.

e-mail: mandalam.seshadri@gmail.com

CURRENT SCIENCE, VOL. 120, NO. 2, 25 JANUARY 2021

267




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


