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PARENTERAL VIRAL HEPATITIS IN CHILDREN 
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FEDERAL DISTRICT
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State Pediatric Medical University, St. Petersburg, Russia

Among acute viral hepatitis in children aged 0 to 14 

years nosological entities with enteric transmission prevail 

over the parenteral ones which account for not more than 

3–5%. Thus, in 2017 out of 1851 cases of acute viral hepa-

titis reported in the Russian Federation among the child-

ren under 15 years of age 10 cases were of acute hepatitis В 

and 40 cases — of acute hepatitis С. 417 Cases of chronic 

viral hepatitis in children aged 0–14 years were reported 

in Russia in 2017. As well as in adult population, chronic 

hepatitis C predominates, accounting for 83.7% of all re-

ported cases. Relative share of chronic hepatitis В is 14.9% 

and that of an unspecified chronic hepatitis — 1.4%. 

Preventive measures against infection with hepatitis B and 

hepatitis С contributed to significant decrease in the par-

enteral hepatitis incidence rate. Timely implementation 

of a wide hepatitis B immunization program for 1-year 

old children in the Northwestern federal district resulted 

in the fact that since 2013 the number of cases of acute 

hepatitis В has not exceeded 1–2 and in some years, there 

were no such cases at all. Within the Northwestern fede ral 

district in 2009–2010 acute hepatitis С was reported both 

in infants and older children. Decrease in incidence rate 

in infants from 5.1 per 100 000 people in 2009 down to 1.78 

per 100 000 people in 2017, as well as lack of reported cas-

es in older age groups, shows the improvement of epide-

miological situation. The incidence rate of chronic hep-

atitis В and hepatitis С in children is more than 40 times 

lower than the incidence rate in adults. In 2017 in the 

Northwestern federal district the incidence rate of chro-

nic hepatitis C in children was 6.5 times higher than that 

of chronic hepatitis В (1.5 and 0.2 per 100 000 people, re-

spectively). Despite of positive dynamics in the parenter-

al hepatitis incidence rate, the total number of pediatric 

patients in the Northwestern federal district over the last 

years has remained constant (250–300 children), and 

the attack rate in 2017 was 3.7 per 100 000 people in case 

of chronic hepatitis В and 11.7 per 100 000 people in case 

of chronic hepatitis С. Thus, in spite of decrease in its in-

cidence rate in children, the problem of post-transfusion 

hepatitis infection remains of high concern.
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Rapidly progressing and hard to treat HBeAg-negative 

chronic hepatitis B is for the prevalent type of the disease 

in the world, including Russia. Antiviral therapy by nucleo-

t(z)ide analogues is aimed at the permanent suppression 

of hepatitis B virus replication. Undefined duration of th e 

nucleot(z)ide analogues treatment in HBeAg-negative 

patients is a serious problem taking into account absence 

of adequate predictors of the disease course after treat-

ment discontinuation. Thus, our task is to analyze the re-

sults of the long-term antiviral therapy of HBeAg-negative 

chronic hepatitis B patients. Analysis was performed in 79 

HBeAg-negative patients with confirmed chronic hepati-

tis B who had not previously treated. The administration 

medicine was telbivudine in a daily dose of 600 mg (n = 49) 

or entecavir in a daily dose of 0.5 mg (n = 30). The thera-

py course, which lasted from 5 months to 7 years, also in-

cluded patients with a viral load less than 2.0 × 104 IU/ml 

in presence of severe hepatic fibrosis (F3 or F4 stages by 

METAVIR). Efficacy of the treatment was evaluated based 

on the activity of ALT and the level of HBV DNA, monitor-

ing also included the biochemical and serological parameter 

measurements. The study had shown that viral load reached 

undetectable levels in 92.3% of cases after 52 weeks of the-

rapy (p < 0.05). Five patients out of six non-responders, re-

ceived telbivudine. A significant decrease in the proportion 

of patients with ALT levels above upper line normal (16.8% 

vs. 44.3% at the beginning of the treatment), as well as se-

verity of cytolytic activity (ALT levels 109.8±102.4 IU/L 

vs. 68.8±39.2 IU/l at the beginning of the treatment) (p < 

0.05) were noted. The remarkable fact was the decrease 

in the proportion of patients responding to treatment at 

104–156 weeks of antiviral therapy. In most cases, failure 

of the therapy was associated with the telbivudine admin-

istration, and telbivudine replacement with entecavir was 

associated with increase of the virological response rates. 

Thus, it can be concluded that treatment with telbivudine 

is currently impractical due to the high level of virological 

breakthroughs. Entecavir has demonstrated higher effica-

cy during the treatment, lasting for up five or more years. 

However, there is a number of issues related to the predic-

tion of the relapse risks after discontinuation of the nucle-

ot(z)ide analogues therapy, which remains unsolved and 

requires further studying.
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Hepatitis C Virus (HCV) treatment has been improved 

dramatically thanks to the introduction of direct-acting 

antiviral agents (DAAs). These antivirals have signifi-

cantly increased response rates (up to 98%) and greatly 

reduced treatment duration. Currently available DAAs are 

classified into four categories given their molecular targets 

in the HCV replication cycle: NS3/4A protease inhibitors 

bind to the active site of the NS3/4A protease; NS5A inhi-

bitors interact with domain 1 of the NS5A dimer; nucleo-

tide analog NS5B polymerase inhibitors are incorporated 

into the nascent RNA chain resulting in chain termination 

by compromising the binding of the incoming nucleotide; 

nonnucleoside NS5B polymerase inhibitors. However, 

the high replication rates of HCV, can lead to the extreme 

mutations in the virus.

The objectives were development and approbation 

the method of identification mutations the resistance of the 

hepatitis C virus to direct-acting antiviral agents (DAAs).

The subtype-specific oligonucleotides were designed 

based on HCV sequence alignments from NCBI HCV 

database. The sequences were retrieved with the inclu-

sion criteria of belonging to full genome sequences (con-

firmed non-recombinant genomes), being devoid of large 

insertions/deletions, and corresponding to 1a, 1b, 2a. It is 

these subtypes that are most common in Russia. Specific 

oligonucleotides were designed to therapeutically relevant 

regions: NS3/4A, NS5A, NS5B.



<<
  /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


