
INTRODUCTION

The novel coronavirus SARS-CoV-2, which emerged from
Wuhan, China, in December 2019, has spread worldwide
causing a pandemic (Zoumpourlis et al., 2020). Shortly af-
ter its first outbreak, when new cases were being rapidly re-
ported every day, the World Health Organisation (WHO)
announced the disease COVID-19 (coronavirus disease –
19) in February 2020 (World Health Organisation, 2020).
According to WHO data, there were more than half of bil-
lion confirmed cases of COVID-19 infection worldwide and
more than 6 million disease related deaths (World Health
Organisation, 2022) till 15 June 2022.

The clinical appearance of COVID-19 is very diverse — in
some individuals the disease is asymptomatic while others
exhibit symptoms such as cough, fever, shortness of breath,
extreme fatigue, myalgia and arthralgia, loss of smell and
taste. In some cases it can lead to severe respiratory or
multi-organ failure resulting in death (Esakandari et al.,
2020).

The main transmission of COVID-19 is airborne by inhal-
ing contaminated respiratory droplets with the average incu-
bation period 5.2 days (Mohapatra et al., 2020). A person
can be infectious two to three days before the onset of
symptoms and can remain infectious for at least eight days.
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The COVID-19 pandemic is still a burden to the global health care system, affecting its capacity to
maintain essential health services. Even though specific treatment and prevention options are
available, the SARS-CoV-2 virus keeps accumulating mutations over time and challenging the ef-
ficiency of vaccines, causing new outbreaks and increasing hospitalisation. Early studies suggest
that mortality from COVID-19 is increased by age and certain comorbidities. Thus, the goal of this
study was to analyse patients hospitalised with COVID-19 pneumonia in terms of age, sex, and
comorbidities. Additionally, the influence of treatment with Remdesivir and vaccination on hospi-
talisation duration and disease outcome was also analysed. The results showed that lethal dis-
ease outcome is mainly increased by age and gender, where older and male patients are at a
higher risk. There were less deaths in patients with primary arterial hypertension. Other comor-
bidities did not have a statistically significant influence on disease outcome. Among those who
survived, a higher number of patients had been treated with Remdesivir. Vaccination did not have
an impact on disease outcome. It could be concluded that older and male patients are the risk
group with a worse disease outcome. Treatment with Remdesivir shows a positive effect on dis-
ease outcome, although further detailed analysis is necessary.
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Of all transmissions, it is estimated that more than a half
arise from asymptomatic individuals (Johansson et al.,
2021; Centers for Disease Control and Prevention, 2022).

The first antiviral drug to be approved by the Food and
Drug Administration was Remdesivir — an adenosine ana-
logue that inhibits the RNA-dependant-RNA polymerase
and showed an effect on virus replication in vitro and in

vivo trials (Wang et al., 2020). However, the results from
clinical trials in treating hospitalised patients with moderate
to severe COVID-19 remain controversial, ranging from
having minimal to no effect in disease outcome (Beigel et

al., 2020; Tanni et al., 2022). The effect of Remdesivir
seems to increase with early treatment in non-hospitalised
patients (Gottlieb et al., 2022).

The first approved vaccines against SARS-CoV-2 virus
were available in 2020 with efficacy reaching up to 95%
(Polack et al., 2020; Rogers, 2022).

Over time the mutations in viral genome have created new
variants, challenging the effectiveness of vaccines and in-
creasing the risk of recurrent infections in patients that have
already recovered from previous COVID-19. Mutations af-
fect the spike protein of the virus, which is responsible for
binding with the cell and is the main immunogen used in
vaccines. The new variants are named by Greek letters in al-
phabetic order, with Alfa being the first one discovered with
eight mutations in Spike protein and Omicron being the last
with more than 30 mutations (Almehdi et al., 2021; Aleem
et al., 2022). From the clinical perspective the Delta variant
is considered to be the one causing the most severe infec-
tions with highest mortality rate (Gottlieb et al., 2022;
Wrenn et al., 2022).

The role and prevalence of comorbidities such as hyperten-
sion, diabetes mellitus, obesity, cancer, chronic kidney dis-
ease etc. have been studied since the beginning of the pan-
demic to ascertain their impact on the severity and outcome
of the disease. Studies also suggest a correlation between
age and mortality, where older patients are at a higher risk
in terms of lethal disease outcome. Results showed that

both, comorbidities and age, can affect the mortality
(Bonanad et al., 2020; Sanyaolu et al., 2020; Ng et al.,
2021).

The primary goal of this study was to analyse the length of
hospitalisation of COVID-19 patients and disease outcome
in relation to comorbidities, age and gender. Additionally,
the influence of treatment with Remdesivir and vaccination
was studied.

MATERIALS AND METHODS

The study was conducted at Rîga East University Hospital
clinic “Gaiïezers”, and its duration was one year starting
from 1 November 2020.

The data was obtained from patient medical records and a
unique profile for each patient was created including the
age, gender, comorbidities, vaccination status and whether
specific treatment with Remdesivir was received.

The comorbidities considered in this study were primary ar-
terial hypertension, coronary artery disease, atrial fibrilla-
tion, type 2 diabetes, chronic kidney disease, cerebrovascu-
lar disease, neurodegenerative disease, oncological disease,
bronchial asthma, liver disease and obesity.

IBM SPSS Statistics software was used to analyse whether
the abovementioned factors had an influence on hospitalisa-
tion length and mortality.

RESULTS

In the study period there were 802 patients with COVID-19
pneumonia. 44.3% (355) were male patients and 55.7%
were female, with median age 71 (IQR = 60–81). 171
(21.3%) of all patients had a lethal disease outcome.

There was a weak correlation between the age and duration
of hospitalisation with older patients having a longer hospi-
talisation (rs = 0.134; p < 0.001) (Fig. 1).
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Fig. 1. Correlation between age and
hospitalisation duration.



A positive correlation was found with age and disease out-
come — the median age of patients who died during hospi-
talisation was 79 (IQR 71–85) and those discharged — 68
years (IQR 58–79; p < 0.001).

The most prevalent of comorbidities was primary arterial
hypertension (59.2%), followed by type 2 diabetes (27.4%)
and atrial fibrillation (23.1%) (Fig. 2).

Binary Logistic regression (Nagelkerke pseido r2 = 0.246)
showed that the age of the patient had the strongest impact
on lethal disease outcome (Wald = 70.1; p < 0.001).

Gender also had an influence on disease outcome (Wald =
8.802; p = 0.003) — male patients had 1.804 times higher
risk of lethal disease outcome than female patients (95%
CI = 1.222 – 2.665).

Primary arterial hypertension had an inverse effect on lethal
disease outcome (Wald = 29.839; p < 0.001) — less lethal
outcomes in patients with hypertension.

Chronic kidney disease showed an influence on disease out-
come close to reaching statistical significance (Wald = 3.29;
p = 0.071).

None of the other comorbidities showed statistically signifi-
cant influence on disease outcome (R2 – 0.246) using the
regression model. Apart from age and gender factors, the
following comorbidities reached statistical significance:
chronic kidney disease (p < 0.001), primary arterial hyper-
tension (p < 0.001), cerebrovascular disease (p = 0.024) and
neurological disease (p = 0.041). However, the quality crite-
ria of this model were very low (Nagelkerke pseido r2 =
0.082).

A difference in disease outcome in terms of treatment with
Remdesivir was observed. Of the patients who survived,
32.6% had received Remdesivir therapy, whereas only
12.3% of those who died had received Remdesivir (p <
0.001).

It was observed that patients who had received initial vacci-
nation course had shorter length of hospitalisation compared
to those non-vaccinated — Me = 8 days (IQR = 5–13) vs
Me= 10.5 (IQR = 6–15.75), although statistical significance
was not reached (p = 0.067).

Vaccination status did not have an impact on disease out-
come (p = 0.55).

DISCUSSION

The present study showed a significant link between age
and lethal disease outcome, where older patients had higher
risk. Similar conclusions were reached in a meta-analysis
where 611,158 patients from 17 studies were analysed (Bo-
nanad et al., 2020). Unlike that study, the present study did
not have a subdivision in age groups (< 29, 30–39, 40–49,
etc.) and therefore a specific age threshold, when mortality
increases more rapidly and whether such was present at all
(in the previous study, the age group of 50–59 to 60–69)
was not identified. A larger group of patients would make
the search for this threshold more useful and statistically
significant.

A weak correlation between age and hospitalisation dura-
tion was identified, where older patients tended to have
longer hospitalisation. Consequently, there is strong evi-
dence that older patients are a higher risk group that should
be prioritised and a different approach might be required to
possibly prevent a worse disease outcome (Bonanad et al.,
2020).

According to the results, gender also had an influence on
disease outcome. The study included 355 male patients
(44.3%) and the results showed that male patients had 1.804
times higher risk of lethal disease outcome than female pa-
tients. The same conclusion was made in another meta-
analysis of 63 countries (Geldsetzer et al., 2022). To ensure
that the results are indeed related to COVID-19 disease, it
would be necessary to compare them with male all-cause
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Fig. 2. Prevalence of comorbidities.



mortality in Latvia. According to the previously mentioned
meta-analysis, where such comparison was carried out, it
could be predicted that increased mortality among male pa-
tients in Latvia also was directly linked to COVID-19, al-
though further detailed analysis are required for confirma-
tion.

None of the comorbidities except primary arterial hyperten-
sion in the present cohort had a statistical significance on
disease outcome. The data about the influence of comor-
bidities on disease outcome remains controversial. Many
studies indicate that comorbidities are very prevalent in pa-
tients hospitalised with COVID-19, drawing conclusions
that comorbidities are linked to a higher risk of hospitalisa-
tion and developing severe disease, although data regarding
their actual effect on mortality are very debatable (Sanyaolu
et al., 2020; Singh et al., 2020). Results seem to vary de-
pending on how many factors were analysed simultaneously
— studies analysing just the influence of comorbidities on
disease outcome tend to have more statistically significant
results, whereas the role of comorbidities becomes less sig-
nificant when demographic factors such as age and gender
are also added (Bhaskaran et al., 2021; Kompaniyets et al.,
2021; Péterfi et al., 2022).

Nevertheless, the present study results showed that chronic
kidney disease was likely to have the highest negative influ-
ence on disease outcome and was close to reaching statisti-
cal significance (p = 0.071). Chronic kidney disease was
also identified as the most prominent comorbidity leading to
death in another meta-analysis of eight studies regarding
the influence of comorbidities on mortality, but hyperten-
sion, oncological disease and diabetes were also linked to
lethal disease outcome (Ng et al., 2021). The difference
most likely was due to the fact that in the present cohort
demographic factors were also included in the regression
model and hence the role of comorbidities became less sig-
nificant. To test the theory, age and gender factors were ex-
cluded from the model and as a result chronic kidney dis-
ease and some other comorbidities suddenly showed
statistical significance. However, the new model quality cri-
teria were so low, such that it was decided not to conclude
anything from those results. The present study included 122
patients with chronic kidney disease and a larger group of
patients is necessary to gain more precise results.

The most unpredicted result obtained was in the hyperten-
sion group. Similar to other studies (Sanyaolu et al., 2020;
Ng et al., 2021), hypertension was the most prevalent
comorbidity, being present in 28.3% (475) of the patients.
But unlike the meta-analysis containing 12 studies, where
hypertension was considered as a risk factor for increased
mortality (Du et al., 2021), the present study results showed
a reverse effect on disease outcome with a statistical signifi-
cance. Those results could partially be explained by the
common use of angiotensin-converting enzyme (ACE) in-
hibitors and angiotensin receptor blockers (ARB) in the hy-
pertension group. Another study showed a decreased risk of
severe COVID-19 disease among patients using ACE in-
hibitors or ARBs (Hipisley-Cox et al., 2020). As these

drugs are commonly used for many patients with hyperten-
sion worldwide, it does not quite explain why the present
study results were different. The present study does not con-
tain data on how many patients of those who had hyperten-
sion used ACE inhibitors or ARBs. A more detailed analy-
sis with additional factors is definitely required to explain
these controversial results.

Regarding specific therapy in this cohort, some patients did
not receive Remdesivir as they did not qualify for such
treatment (beginning of treatment should not exceed ten
days after the onset of symptoms) or the treatment with
Remdesivir was contraindicated. Those patients were not
excluded in this study and this may have affected the re-
sults. When the initial treatment began after the onset of
symptoms, the data was not analysed, and, according to
other studies on the efficiency of Remdesivir, this factor
seems to have an influence on disease outcome. The present
study results showed that such treatment might have a posi-
tive effect on disease outcome, as out of patients who sur-
vived, a significantly higher number of patients had re-
ceived therapy with Remdesivir (32.6%) compared to those
with a lethal disease outcome (12.3%).

There was no evidence that vaccinated patients had an influ-
ence on disease outcome, but vaccinated persons had a
shorter hospitalisation duration. Unfortunately, it did not
reach statistical significance, but the p value was close —
0.067. Vaccination was introduced late in the study period,
so a higher number of patients could have resulted in statis-
tical significance. It is known that vaccines do not exceed
95% efficiency, so it is possible that some part of the hospi-
talised patients were the ones who did not gain the antici-
pated immunity. In that case, evaluating the general effi-
ciency of vaccination in such patients would not be
appropriate.

ETHICS

The study was conducted in accordance to the Declaration
of Helsinki ethical standards. Rîga East University Hospital
Support Foundation Ethics Committee provided approval
for the study.
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PÂRSKATS UN IZNÂKUMI AR COVID-19 PNEIMONIJU STACIONÇTIEM PACIENTIEM RÎGAS AUSTRUMU KLÎNISKAJÂ
UNIVERSITÂTES SLIMNÎCÂ

Covid-19 pandçmija vçl joprojâm ir slogs medicînas aprûpes sistçmai visâ pasaulç, ietekmçjot tâs spçju nodroðinât pirmâs nepiecieðamîbas
palîdzîbu. Kaut arî ir pieejama specifiska terapija un profilakse, SARS-CoV-2 vîruss laika gaitâ turpina krât mutâcijas, negatîvi ietekmçjot
vakcînu efektivitâti un izraisot jaunus slimîbas uzliesmojumus, kas rezultçjas ar pacientu hospitalizâcijas pieaugumu. Pirmie pçtîjumi
liecina, ka mirstîbu no Covid-19 ietekmç pacientu vecums un konkrçtas blakusslimîbas. Ðî pçtîjuma mçríis ir analizçt pacientus, kas
stacionçti ar Covid-19 pneimoniju, òemot vçrâ vecumu, dzimumu un blakusslimîbas. Papildus tika pçtîta Remdesivir terapijas un
vakcinâcijas ietekme uz hospitalizâcijas ilgumu un slimîbas iznâkumu. Rezultâti norâda, ka letâlu slimîbas iznâkumu galvenokârt ietekmç
pacienta vecums un dzimums, kur gados vecâkiem pacientiem un vîrieðiem ir augstâks risks. Mazâk letâlu iznâkumu bija pacientiem ar
primâru arteriâlu hipertensiju. Citâm blakusslimîbâm nebija statistiski nozîmîgas ietekmes uz slimîbas iznâkumu. Pacientu grupâ, kas
izdzîvoja, Remdesivir terapiju bija saòçmuði vairâki nekâ grupâ ar letâlu slimîbas iznâkumu. No rezultâtiem var secinât, ka gados vecâki
pacienti un vîrieði ir riska grupa sliktâkam slimîbas iznâkumam. Terapijai ar Remdesivir ir pozitîva ietekme uz slimîbas iznâkumu, kaut arî
ir nepieieðama tâlâka detalizçta analîze.

15Proc. Latvian Acad. Sci., Section B, Vol. 78 (2024), No. 1.



<<
  /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


