COMMENTARY

8. Courtney, R. J., Steiner, S. M. and Benyesh-
Melnick, M., Virology, 1973, 52, 447-455.

9. Hodes, D. S., Schnitzer, T. J., Kalica, A.
R., Camargo, E. and Chanock, R. M., Viro-
logy, 1975, 63(1), 201-208.

10. Kaluza, G., Scholtissek, C. and Rott, R., J.
Gen. Virol., 1972, 14(3), 251-259.

11. Kang, H. T. and Hwang, E. S., Life Sci.,
2006, 78(12), 1392—-1399.

12. Gualdoni, G. A. et al., Proc. Natl. Acad.
Sci. USA, 2018, 115(30), E7158-E7165.

13. Balkrishna, A., Thakur, P., Singh, S., Dev,
S., Jain, V., Varshney, A. and Sharma, R.,
Authorea Preprints, 2020.

14. Minor, R. K. et al., Toxicol. Appl. Phar-
macol., 2010, 243(3), 332-339.

15. Breier, A., Biol. Psychiatry, 1989, 26,
438-462.

16. Mattson, M. P., Ann. Intern. Med., 2003,
139, 441-444.

17. Elman, 1. et al., Psychopharmacology,
2004, 176, 369-375.

18. Stein, M. et al., Prostate, 2010, 70, 1388—
1394.

19. Mohanti, B. K. et al., Int. J. Radiat. Oncol.
Biol. Phys., 1996, 35, 103—111.

20. Singh, D. et al., Strahlenther Onkol., 2005,
181, 507-514.

21. Dwarakanath, B. S. et al., J. Cancer Res.
Ther., 2009, 5, S21-S26.

22. Russell, J. C. and Proctor, S. D., Br. J.
Pharmacol., 2007, 151(2), 216-225.

23. Sanders, N. M. and Ritter, S., Diabetes,
2000, 49(11), 1865-1874.

24. Sokoloff, L., J. Neurochem., 1977, 29, 13—
26.

25. Breier, A., Crane, A. M., Kennedy, C. and
Sokoloff, L., Brain Res., 1993, 618(2),
277-282.

26. Wang, Q., Liang, B., Shirwany, N. A. and
Zou, M. H., PLoS ONE, 2011, 6(2),
el7234.

27. Vijayaraghavan, R. et al., Biomed. Envi-
ron. Sci., 2006, 19(2), 96-103.

28. Chou, S. H., Kojic, L. D., Messingham, K.
N. and Cunnic, J. E., Brain, Behav. Im-
munity, 1996, 10(4), 399-416.

K. Anjali and V. B. Sameer Kumar* are in
the Department of Biochemistry and Mole-
cular Biology, Central University of Kerala,
Kasargod 671 316, India.

*e-mail: skumarvb@cukerala.ac.in

Criteria for the identification of suspect SARS-CoV-2 reinfection cases

Shweta Rana, Karuna Nidhi Kaur, Amit Kumar, Sujeet Kumar and Harpreet Singh

Owing to limited knowledge about the
SARS-CoV-2 virus, in the initial few
months of the pandemic, COVID-19 pa-
tients were not expected to be reinfected'.
As the pandemic progressed and more in-
formation about the disease has now be-
come available, consensus among health
experts has started emerging that those
who have recovered from COVID-19 can
be reinfected. This has been acknowledged
by various organizations”. According to a
report published by Centers for Disease
Control and Prevention (CDC), ‘cases of
reinfection with COVID-19 have been re-
ported but remain rare’>. Multiple criteria
are being used across different geographies
to identify a reinfection®. However, there is
no well-defined and consistent definition
for deciding what constitutes true SARS-
CoV-2 reinfection. This note aims at estab-
lishing a criterion for the identification of
cases of reinfection. After studying differ-
ent approaches that are being used globally,
the goal is to determine a criterion that is
accurate and practical in its application on
a large scale in India.

Identification of reinfection

Identification of SARS-CoV-2 reinfections
is critically necessary for public health
control and related risk assessments. Rein-
fection refers to a case where a person who
has been infected previously (confirmed

tested positive) and thereafter recovered
(tested negative at least once) is found to
be infected again (tested positive again af-
ter at least one negative test). However, it
is important to make sure that these cases
are reinfections because SARS-CoV-2 re-
sidue can remain in the body for several
weeks®. Therefore, ensuring whether these
are actual cases of reinfection and not resi-
dual infection from the initial infection is
necessary.

There are various methodologies under
consideration for the identification of rein-
fection episodes based on the following
approaches.

Using genetic sequencing data. CDC has
set up a gold-standard investigation proto-
col for the confirmation of SARS-CoV-2
reinfection”. This includes a comparison
between viral genome sequences from the
first infection and reinfection. The two se-
quences should not differ significantly for
reinfection®, as the virus is expected to
mutate at the rate of about two single nuc-
leotide variants (SNVs) per month?. The
protocol requires a positive confirmatory
test of the first infection and virus detec-
tion across two distinct time periods
(without any specification on the time
frame of the tests). Along with the positive
confirmatory test, genetic sequencing data
are also needed to support the conclusion
with a high probability that reinfection has
occurred. However, it mentions that rein-
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fection cannot be confirmed if clinical spe-
cimens from the initial SARS-CoV-2 ill-
ness are not available.

Analysing survey data available on po-
tential reinfection cases. Many countries
have identified potential cases of reinfec-
tion and there are a few organizations that
are tracking the confirmed™® and sus-
pected’” number of SARS-CoV-2 reinfec-
tions. The confirmed cases indicate that
after being infected for the first time, rein-
fection can occur as early as 10 days.
However, the average time period noted in
one of the trackers’ (organizations that are
tracking reinfection instances) is 78 days’,
whereas another study found the median
time for reinfection to be 64.5 days with
the time range for reinfection being 45 to
129 days®. According to a report published
by Pan American Health Organization/
World Health Organization (PAHO/WHO),
the time range for a suspected case is 290
days from the first SARS-CoV-2 infection,
or it can follow a period 245 days from the
first infection with SARS-CoV-2 (ref. 2).

Based on these studies and the data on
reinfection available, a possible way of
identifying a set of potential reinfection
cases statistically is to use the average
days it takes for a person to test positive
again after recovering from the infection.
This method, although not definitive, will
significantly decrease the number of cases
that need to be clinically investigated further
to arrive at the true instances of reinfection.

1153



COMMENTARY

It must be noted that the available dataset
on confirmed reinfection cases is small.
Hence as new reinfection cases are repor-
ted, the parameters used for this method
would also change.

Using the characteristics of infection
caused by the virus. A few studies use the
viral shedding time of patients infected
with the SARS-CoV-2 virus to ascertain
that these are cases of reinfection, with a
high degree of confidence®. The criteria
used in these studies were based on the
findings that in most COVID-19 cases,
viral shedding reaches a minimum 28 days
after an initial acute SARS-CoV-2 infec-
tion*'""'2, Therefore, if a person tests posi-
tive, followed by a negative test, and then
again tests positive with the interval be-
tween the two positive occurrences being at
least 28 days, these might be the possible
cases of reinfection and should be investi-
gated further. The antibodies against the
virus start to rise 5-10 days post-onset of
the primary infection, peaking by days 12—
15 (ref. 10) and will contain a proportion
of neutralizing antibodies®. This will make
any SARS-CoV-2 reinfection unlikely
within this time period. Hence it is highly
unlikely that SARS-CoV-2 reinfection
would occur within the first 28 days post-
illness onset (first positive test). As pa-
tients move beyond the 28 days post-
illness onset, SARS-CoV-2 IgG antibodies
gradually decrease®, thus increasing the
possibility that SARS-CoV-2 reinfection
may occur.

These methodologies must be accurate
in identifying cases of reinfection and
must also be practical in their application
in analysing them at a large scale.

Criteria to identify SARS-CoV-2
reinfection

It is important to quickly identify and
study suspected cases of SARS-CoV-2
reinfections to understand their implication
on public health policies. Therefore, using
a statistical approach is appropriate, since
in the Indian context doing a clinical ana-
lysis to retrospectively study reinfection
cases is impractical. It must be noted that
there are several caveats and limitations
associated with using a statistical appro-
ach. Some of these caveats are mentioned
below.

Statistical analysis of reinfections de-
pends on the testing data. Commercially
used tests are not 100% sensitive or speci-
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fic, and thus can give false negatives and
false positive results®. Since a statistical
reinfection analysis would use these test
results, it might provide an inaccurate out-
come and might wrongly classify cases.

The SARS-CoV-2 residue can linger for
weeks after a person has been cured of the
illness. Therefore, it is possible that one
might test positive for a long time after be-
ing infected. Although such cases would
be small, these might distort the actual
number of reinfection cases’.

There can also be instances when a per-
son has two positive tests more than 90
days apart, but there was no test done to
conclusively prove that he/she recovered
during these 90 days'*. This methodology
would not be able to identify such cases.

Factors considering the assessment
of reinfection

Some factors need to be considered while
assessing the reinfection of SARS-CoV-2.

(i) False-positive results — Contamina-
tion and sample handling error can
affect the sensitivity of RT-PCR test
results".

(i) Time period — Longer time lapse bet-
ween two infections will increase the
likelihood of reinfection.

(iii) Virus identification — Viral RNA
fragments chosen for testing should
be checked for viable virus fragments
and non-viable viral remnants using
CT values of viral load.

(iv) Genome sequencing — Sequencing
can indicate whether the virus res-
ponsible for reinfection is from a
previous strain or is different'* ™%,

Reinfection in the Indian context

As the second wave of the pandemic in India
was more contagious with the emergence
of several new SARS-CoV-2 variants, the
reported incidences of reinfection cases
highlight the urgent need for the establi-
shment of a protocol to monitor such cases
in the country'®™®. For identifying and
analysing reinfection cases, a methodology
that is sufficiently accurate and applicable
on a large dataset needs to be selected. The
method of using genetic sequencing data,
although highly accurate, is impractical in
identifying reinfection cases on a large
scale due to the lack of availability of clin-
ical samples of all the tests done in the

past. The testing guidelines of ICMR do
not state the requirement of laboratories to
store the tested specimens for the future.
Therefore, it cannot be assumed that the
specimens for all the tests have been stored
for future analysis. The problem with using
the average time as a criterion is that the
time for reinfection significantly varies be-
tween the various trackers. Also, the cases
that will be used to calculate the average
time have to be clinically confirmed cases
of reinfection, and therefore would be
small in number and thus not statistically
significant to be applied over a broad pop-
ulation of suspected reinfection cases.
Using the viral shedding time is a good
alternative to the other two methodologies.
Since viral shedding reaches its minimum
after four weeks of infection, chances of
the virus being from the same infection are
small making the criterion accurate. Also,
this method is easily applicable for a broad
population group and on a large dataset.

Conclusion

It can be concluded that to identify cases
of reinfection using only the data of tests
available, the viral shedding time criterion
can be employed. It is an appropriate alter-
native to the gold standard set by CDC and
is also best suited in the Indian context.
The methodology used is as follows:

(1) An initial SARS-CoV-2-positive con-
firmed test (with or without symp-
toms).

(2) Followed by clinical recovery with at
least one negative SARS-CoV-2 test.

(3) Followed by a confirmed SARS-CoV-
2-positive result (with or without
symptoms) at least 28 days after the
previous positive result.

This criterion is not deterministic and non-
confirmatory. It provides a characteriza-
tion based on which further clinical inves-
tigations should be done. It must be noted
that although confirmed cases of reinfec-
tion have been observed in less than 90
days since the first infection, these are un-
common'®, Therefore, cases that are cate-
gorized as reinfections using the above
criterion in a span of less than 90 days (i.e.
28-90 days) would require a sound and
comprehensive investigation'®.

It is important to understand that the
emergence of SARS-CoV-2 reinfection
cases does not affect public health or clini-
cal management interventions for cases of
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primary infection, or the management of
subsequent secondary SARS-CoV-2 infec-
tions. These methodologies for deciding a
reinfection criterion are not perfect and
will inevitably be refined as new findings
accumulate. However, given the dynamic
nature of the progress of the pandemic, the
best possible alternatives available should
be used for now.

1. Gousseff, M. et al., 30 June 2020; https://
www.sciencedirect.com/science/article/abs/
pii/S0163445320304540

2. https://www.cdc.gov/coronavirus/2019-
ncov/php/reinfection.html (accessed on 29
April 2021).

3. https://www.cdc.gov/coronavirus/2019-
ncov/your-health/reinfection.html  (acces-
sed on 29 April 2021).

4. Long, Q.-X. et al., Nature News, 18 June
2020, https://www.nature.com/articles/
$41591-020-0965-6.

5. https://bnonews.com/index.php/2020/08/co
vid-19-reinfection-tracker

6. Abu-Raddad, L. J. et al., Clin. Infect. Dis.,
2020, ciaal846; doi:10.1093/cid/ciaal846.

10.

11.

12.

13.

14.

15.

. https://bnonews.com/index.php/reinfection-

tracker-suspected-cases/

. Murillo-Zamora, E., Mendoza-Cano, O.,

Delgado-Enciso, I. and Hernandez-Suarez,
C. M., Public Health, 2021, 193, 113-115.

. Tomassini, S., Kotecha, D., Bird, P. W.,

Folwell, A., Biju, S. and Tang, J. W., J. In-
fect., February 2021; https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC7422822/
Wolfel, R. et al., Nature News, 1 April
2020; https://www.nature.com/articles/
541586-020-2196-x?fbclid=IwAROdxTcz-
Gh6zOK3e0mvBEtNPOIdOS5rK9na6RNp-
d2LPS5cCorbiViL8a9X1U

Seow, J. et al., Nature Microbiol.; https://
pubmed.ncbi.nlm.nih.gov/33106674/  (ac-
cessed on 29 April 2021).

Bastos, L. et al., BMJ, 1 July 2020; https:/
www.ncbi.nlm.nih.gov/pme/articles/PMC7-
327913/
https://www.cdc.gov/coronavirus/2019-
ncov/hep/duration-isolation.html (accessed
on 29 April 2021).
https://www.ecdc.europa.eu/en/publicatio-
ns-data/threat-assessment-brief-reinfect-
ion-sars-cov-2 (accessed on 29 April 2021).
Gupta, V., et al., Clin. Infect. Dis., 2020,
ciaal451; doi:10.1093/cid/ciaal451.

16. Tillett, R. L., Lancet Infect. Dis., 12 Octo-
ber 2020; https://doi.org/10.1016/S1473-
3099(20)30764-7.

17. To, K. K. et al., Clin. Infect. Diseases: Off.
Publ. Infect. Dis. Soc. Am. https://pubmed.
ncbi.nlm.nih.gov/32840608/ (accessed on
29 April 2021).

18. Elslande, Jan Van, Clin. Infect. Dis., 5
September  2020;  https://academic.oup.
com/cid/advance-article/doi/10.1093/cid/
ciaal330/5901661

Shweta Rana, Amit Kumar and Harpreet
Singh* are in the Division of Biomedical
Informatics, Indian Council of Medical
Research, New Delhi 110 029, India; Ka-
runa Nidhi Kaur is in the Laboratory of
Disease Dynamics and Molecular Epide-
miology, Amity Institute of Public Health,
Amity University, Noida 201 301, India;
Sujeet Kumar is in the Centre for Proteo-
mics and Drug Discovery, Amity University
Maharashtra 410 206, India.

*e-mail: hsingh@bmi.icmr.org.in

CURRENT SCIENCE, VOL. 121, NO. 9, 10 NOVEMBER 2021

1155




<<
  /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


