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SOUHRN

Cíl: Cílem této studie bylo měřit hodnoty D-dimeru a zjistit jejich vztah k hluboké žilní trombóze (HŽT) a mor-
talitě pacientů s onemocněním COVID-19. 
Metoda: Z populace přibližně 1 200 pacientů, u nichž se provádělo vyšetření HŽT obou dolních končetin 
dopplerovským ultrazvukem, byl vytvořen vzorek sestávající ze 100 pacientů s HŽT a 100 jedinců bez HŽT. 
Kromě pohlaví a věku účastníků se stanovovaly hodnoty D-dimeru v následujících intervalech > 20 μg/ml, 
10 až 20 μg/ml, 5 až 10 μg/ml, 3 až 5 μg/ml a < 3 μg/ml. Sledoval se vztah mezi kategorií hodnot D-dimeru 
a mortalitou. 
Výsledky: Průměrné hodnoty D-dimeru ve skupinách s/bez HŽT byly 11,90, resp. 4,97 μg/ml; tento rozdíl byl 
statisticky významný (p = 0,0001, párový t test). Mortalita byla vyšší než 35 % u pacientů bez HŽT a s hod-
notami D-dimeru > 3 μg/ml. Ve skupině s HŽT byla mortalita vyšší než 55 % nezávisle na hodnotě D-dimeru. 
Závěr: Stanovení hodnot D-dimeru je naprosto zásadní při screeningu hluboké žilní trombózy u pacientů 
s onemocněním COVID-19, protože vyšší hodnoty D-dimeru jsou spojeny s vyšší mortalitou a přítomností 
hluboké žilní trombózy. 

© 2022, ČKS.

ABSTRACT

Aim: The aim of the present study was to analyze D-dimer levels and associate these levels with deep vein 
thrombosis and mortality in patients with COVID-19. 
Method: From a population of approximately 1200 patients evaluated for the investigation of deep vein 
thrombosis (DVT) of the lower limbs using bilateral venous Doppler ultrasound, 100 positive for DVT and 100 
negative for DVT were selected to compose the present sample. Data were collected on sex, age and D-dimer 
levels. D-dimer levels were categorized as follows: > 20 μg/mL, 10 to 20 μg/mL, 5 to 10 μg/mL, 3 to 5 μg/mL 
and < 3 μg/mL. The association between D-dimer category and mortality was evaluated. 
Results: The mean D-dimer level was 11.90 and 4.97 μg/mL in the groups with and without DVT; this diffe-
rence was signifi cant (p = 0.0001, paired t-test). The mortality rate was higher than 35% in patients without 
DVT and with D-dimer > 3 μg/mL. In the group with DVT, the mortality rate was higher than 55% indepen-
dently of the D-dimer level. 
Conclusion: The assessment of the D-dimer level is fundamental in screening for deep vein thrombosis in 
patients with COVID-19, as higher levels are associated with greater mortality and the presence of deep vein 
thrombosis. 
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Introduction

Studies involving patients with COVID-19 suggest that ul-
tra-high plasma D-dimer levels indicate the severe form 
of the disease and should be considered a screening tool 
or indicator of the prognosis in cases of infection by CO-
VID-19.1 The D-dimer level may be associated with the se-
verity of infl ammation in SARS-COV-2-related pneumonia 
prior to coagulopathy and thrombosis, which may explain 
the association between high D-dimer levels and greater 
mortality rate.2

Evaluating clinical biomarkers that predict mortality in 
COVID-19 with greater precision, researchers have found 
that changes in D-dimer levels and in the tendency after 
anticoagulation therapy are highly predictive of in-hospi-
tal mortality and may assist in guiding the allocation of 
resources and future studies on emerging treatments for 
severe COVID-19.3

A meta-analysis reported that the D-dimer level was 
identifi ed as an independent predictor of mortality in 
COVID-19. A set of values, such as 0.5 μg/mL, 1 μg/mL, 
and 2 μg/mL, can be determined as the cutoff point 
for D-dimer for clinical use.4 The presence of tachypnea 
(> 22 bpm) and no radiological signs suggestive of in-
fection by SARS-CoV-2 on the chest radiography and 
D-dimer > 3000 ng/mL have been identifi ed as predic-
tive factors of deep vein thrombosis in patients with 
COVID-19.5

A review study showed that infl ammatory factors, 
such as interleukin-6, ferritin, leukocytes, neutrophils, 
lymphocytes, platelets, C-reactive protein, procalcitonin, 
lactate dehydrogenase, aspartate aminotransferase, cre-
atinine and D-dimer, are important biomarkers of cyto-
kine storm syndrome. High levels of interleukin-6 and 
hyperferritinemia should be considered warning signs of 
systemic infl ammation and a poor prognosis in cases of 
COVID-19.6 

The aim of the present study was to analyze D-dimer 
levels and associate these levels with deep vein thrombo-
sis and mortality in patients with COVID-19.

Patients and methods 

Two hundred consecutive patients were evaluated from 
a population of approximately 1200 patients submitted 
to deep vein Doppler ultrasound of the lower limbs for 
the investigation of deep vein thrombosis. The patients 
were hospitalized with COVID-19 in the wards and inven-
tive care units of the hospital affi liated with the São Jose 
do Rio Preto School of Medicine-Brazil. 

Inclusion criterion
Hospitalized patients undergoing treatment for COVID-19.

Exclusion criterion
Outpatients with COVID-19.

Patient selection
From a population of approximately 1200 patients eva-
luated for the investigation of deep vein thrombosis 
(DVT) of the lower limbs using bilateral venous Doppler 

ultrasound, 100 positive for DVT and 100 negative for 
DVT were selected to compose the present sample.

Statistical analysis 
Descriptive statistics of the data, Fisher’s exact test, and 
the paired t-test considering a 5% alpha error.

Ethical considerations 
This study received approval from the institutional review 
board of the São Jose do Rio Preto School of Medicine-
-Brazil#4.826.094.

Development 
Two hundred consecutive patients were selected from 
a population of approximately 1200 patients evaluated 
for the investigation of DVT of the lower limbs using bi-
lateral venous Doppler ultrasound and were divided into 
two groups: 100 positive for DVT and 100 negative for 
DVT. Data were collected on sex, age and D-dimer levels. 
D-dimer levels were categorized as follows: > 20 μg/mL, 
10 to 20 μg/mL, 5 to 10 μg/mL, 3 to 5 μg/mL and < 3 μg/mL. 
The association between D-dimer category and mortality 
was evaluated. The data were entered into an Excel table 
and analyzed using the Stats Direct statistical program.      

Results 

The groups with and without DVT were composed of 66 
and 58 men, respectively, with no signifi cant differen-
ce between groups regarding sex (p = 0.2, Fisher’s exact 
test). Mean age was 58.58 years in the group with DVT 
and 58.61 in the group without DVT. The mean D-dimer 
level was 11.90 and 4.97 μg/mL in the groups with and 
without DVT; this difference was signifi cant (p = 0.0001, 
paired t-test). 

Figure 1 illustrates the median and interquartile range 
of D-dimer levels in the two groups. Table 1 shows that 
the mortality rate was higher than 35% in patients with-
out DVT and with D-dimer > 3 μg/mL. In the group with 
DVT, the mortality rate was higher than 55% indepen-
dently of the D-dimer level (Table 2). Table 3 displays the 
D-dimer levels in the overall sample of 200 patients, re-
vealing a general mortality rate higher than 50% when 
the D-dimer level was > 3 μg/mL and around 29.68% 
when below this cutoff point. The average mortality rate 
among the patients hospitalized in the wards and inten-
sive care units was 22.7%. 

Discussion 

The present study investigated the association between 
D-dimer levels and mortality in 200 hospitalized pati-
ents with COVID-19 (100 with and 100 without deep vein 
thrombosis). In the group with DVT, mortality was higher 
than 50% independently of the D-dimer level. 

In patients without DVT and with D-dimer < 3 μg/mL 
mortality was around 18.8%, suggesting a lower mortal-
ity rate in patients without thrombosis. This fi nding is 
in agreement with data from a study in the publication 
phase, in which the mortality rate was 67% in patients 
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with DVT and 31% in those without DVT. Lung impair-
ment 50 to 70% increased the mortality rate to 71.15% 
in patients with DVT and 36.19% in those without DVT. 
This suggests that DVT is a factor as important as lung 
impairment with regards to mortality in patients with 
COVID-19.

Another aspect analyzed was the possibility of a safe 
D-dimer level in the evaluation of DVT. However, we 
found that patients with low D-dimer levels (< 1 μg/mL) 
could have thrombosis and those with very high levels (20 
μg/mL) could be negative for DVT. Moreover, the mortal-
ity rate was lower than 30% when D-dimer levels were < 
3 μg/mL, although this rate is higher than the average for 
the hospital (22.7%). Some studies suggest a cutoff point 
of > 3 μg/mL for the request for venous Doppler ultra-
sound and the evaluation of thrombosis and pulmonary 
embolism, but lower levels are safer.7 

Patients with D-dimer levels higher than 10 μg/mL 
and without DVT may have other thrombotic sites, such 

as the lungs and abdominal, that were not diagnosed in 
this evaluation. Another possibility is the occurrence of 
an associated serious disease, as reported in the litera-
ture. Therefore, high D-dimer levels are associated with 
greater mortality. 

As many patients hospitalized with COVID-19 are as-
ymptomatic with regards to DVT,8 Doppler ultrasound 
screening may be warranted for all patients in intensive 
care. We began a pilot study analyzing patients with more 
than ten days of intubation and found that more than 
70% were positive for DVT. Another aggravating factor 
is that the change in the viral variant to SARS-CoV-2 P.1 
tripled the number of patients with DVT in the intensive 
care units. Thus, COVID-19 has a dynamic nature in its 
form of presentation and treatment approaches should 
be evaluated based on the situation of each region, con-
sidering the different aspects of the disease. 

Conclusion

The assessment of the D-dimer level is fundamental in 
screening for deep vein thrombosis in patients with CO-
VID-19, as higher levels are associated with greater mor-
tality and the presence of deep vein thrombosis. 
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Fig. 1 – Median and interquartile range of D-dimer levels in 
COVID-19 patients with and without deep vein thrombosis.  

Table 1 – D-dimer categories and prevalence of mortality in each category among 100 COVID-19 patients without deep vein thrombosis

D-dimer 20
D-dimer 20

deaths
D-dimer 
>10< 20

D-dimer 
>10<20
deaths

D-dimer
>5<10

D-dimer
>5<10
deaths

D-dimer
>3<5

D-dimer
>3<5

deaths D-dimer <3
D-dimer <3 

deaths

7 3 (42.85%) 8 6 (75%) 13 5 (38.46%) 19 79 (36.8%) 53
10 

(18.86%)

Table 2 – D-dimer categories and prevalence of mortality in each category among 100 COVID-19 patients with deep vein thrombosis

D-dimer 20
D-dimer 20

deaths
D-dimer 
>10<20

D-dimer 
>10<20
deaths

D-dimer
>5<10

D-dimer
>5<10
deaths

D-dimer
>3 <5

D-dimer
>3 <5

deaths
D-dimer

<3
Dimer<3 
deaths

9
28 

(75.67%) 8
10 

(55.55%) 8
11 

(57.89%) 5
10 

(66.66%) 2 9 (81.81%)

Table 3 – D-dimer categories and prevalence of mortality in each category in overall sample of 200 COVID-19 patients 
(100 with and 100 without deep vein thrombosis)

D-dimer 20
D-dimer 20

deaths
D-dimer 
>10<20

D-dimer 
>10<20
deaths

D-dimer
>5<10

D-dimer
>5<10
deaths 

D-dimer
3 <5

D-dimer
3 <5

deaths
D-dimer

<3
D-dimer 

<3 deaths

13 31 (70.4%) 10
16 

(61.53%) 16 16 (50%) 17 17 (50%) 45 19 (29.68)

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0

D-dimer-DVT

D-dimer-N-DVT

399_402_Puvodni sdeleni_Godoy.indd   401399_402_Puvodni sdeleni_Godoy.indd   401 23/08/2022   10:26:5923/08/2022   10:26:59



402 Mortality, deep vein thrombosis, and D-dimer levels

Analysis and interpretation of the data: Godoy JMP.
Preparation: Godoy JMP, Da Silva MOM, Amorim H, Vidal 
da Silva AF, Russeff GLS.
Review: Godoy JMP,  Da Silva MOM, Amorim H, Vidal da 
Silva AF, Russeff GLS.
Approval of the manuscript: Da Silva MOM, Amorim H, 
Vidal da Silva AF, Russeff GLS.
Decision to submit the manuscript for publication: Da Sil-
va MOM, Amorim H, Vidal da Silva AF, Russeff GLS.
All authors agree with the manuscript.

References
 1. Schafer K, Goldschmidt E, Oostra D, et al. The clinical 

signifi cance of ultra-high D-dimer levels. J Vasc Surg Venous 
Lymphat Disord 2022;10:8–13.

 2. Wang L, Yang L, Bai L, et al. Association between D-dimer 
level and chest CT severity score in patients with SARS-COV-2 
pneumonia. Sci Rep 2021;11:11636. 

 3. Song X, Ji J, Reva B, Joshi H, et al. Post-anticoagulant D-dimer 
is a highly prognostic biomarker of COVID-19 mortality. ERJ 
Open Res 2021;7:00018-2021. 

 4. Li Y, Deng Y, Ye L, et al. Clinical Signifi cance of Plasma 
D-Dimer in COVID-19 Mortality. Front Med (Lausanne) 
2021;8:638097. 

 5. Gil Mosquera M, Fernández-Ruiz M, Sanz Rodríguez E, et al. 
Prediction of pulmonary embolism in patients with SARS-
CoV-2 infection. Med Clin (Barc) 2022;158:206–210.

 6. Melo AKG, Milby KM, Caparroz ALMA, et al. Biomarkers of 
cytokine storm as red fl ags for severe and fatal COVID-19 
cases: A living systematic review and meta-analysis. PLoS One. 
2021;16(6):e0253894. 

 7. Gibson CJ, Alqunaibit D, Smith KE, et al. Probative Value of 
the D-Dimer Assay for Diagnosis of Deep Venous Thrombosis 
in the Coronavirus Disease 2019 Syndrome. Crit Care Med 
2020;48:e1322–e1326. 

 8. Pieralli F, Pomero F, Giampieri M, et al. Incidence of deep 
vein thrombosis through an ultrasound surveillance protocol 
in patients with COVID-19 pneumonia in non-ICU setting: 
A multicenter prospective study. PLoS One. 2021;16:e0251966. 

399_402_Puvodni sdeleni_Godoy.indd   402399_402_Puvodni sdeleni_Godoy.indd   402 23/08/2022   10:26:5923/08/2022   10:26:59



<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


