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Abstract We report a case of an immunocompetent child
with simultaneously an infection with Mycobacterium
avium and Hodgkin’s disease in a cervical lymph node. A
positive PCR result for M. avium on a biopsy of the lymph
node directed the definitive diagnosis for both etiologies
and avoided a possible dissemination of this infection after
chemotherapy was started.

Keywords Mycobacterium avium . Hodgkin’s disease .

PCR

Introduction

Cervical lymph nodes are frequent sites for mycobacterial
infection as well as for Hodgkin’s disease (HD) [1, 2].
Since the clinical presentation of both diseases may be

similar, the differential diagnosis is difficult [3, 4]. Here we
report a case of an immunocompetent child with simulta-
neously an infection with Mycobacterium avium and HD in
a cervical lymph node. The M. avium infection was
detected before chemotherapy was initiated preventing a
miliary dissemination of the disease.

Case Report

A 13-year-old female was admitted for a supraclavicular
mass of 3 weeks of evolution to a regional hospital. A
biopsy was taken and the presumed diagnosis was cat
scratch disease. The mass reduced its size after the
administration of ciprofloxacin and amikacin for 2 weeks.
However, after treatment was stopped, the lymph node
increased in size again. Another biopsy was taken and the
exam revealed a granulomatous lymphadenitis, negative for
acid fast bacilli (AFB). The patient was referred to the
Institute of Tropical Medicine Pedro Kourí (IPK). On
admission, the physical examination of the child was
remarkable only for the large (2×3-cm), firm, polycyclic
and painless supraclavicular mass. The routine blood,
coagulation and serum biochemistry studies were within
normal limits, the HIV test was negative and no evidence of
other impaired immune function was detected. The tuber-
culin PPD test was negative but the chest X-ray showed an
enlargement of the upper mediastinum, while the upper
abdominal ultrasound study was negative for enlarged
lymph nodes. Ziehl-Neelsen stains of three serial direct
sputum samples and culture for mycobacteria were nega-
tive. The material obtained by fine needle aspirate (FNA)
from the supraclavicular mass resulted negative for AFB
and no mycobacteria were grown from it. However,
evidence of a mycobacterial infection was found when the
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439 bp region of the 65 kDa heat shock protein (hsp) gene
was amplified from this aspirate using protocols described
elsewhere [5]. Another biopsy was taken and sent for a
routine histopathology study and for mycobacterial isola-
tion to the “National Reference Laboratory of Tuberculosis
and other Mycobacteria” (NRLTM). The biopsy revealed
Hodgkin´s disease of the mixed cellular type and M. avium
DNA was amplified with a nested PCR for the 133 bp
region of the 65 kDa heat shock protein followed by
restriction enzyme digestion using primers and conditions
described by Cook and co-workers [6]. Six weeks later,
isolation of M. avium was reported by the NRLTM.
Treatment with rifampicin, ethambutol and azithromycin
for 6 months was initiated 15 days previous to radiotherapy
and two cycles of chemotherapy with vincristine, adriamy-
cin and etopophos without prednisone. Two years after
finishing the treatment the patient has a complete resolution
of the malignant disease and is considered cured for the M.
avium infection.

This is the first time that, simultaneously, a mycobacte-
rial infection and HD has been diagnosed in a lymph node
from an immunocompetent patient. There is only one other
article, reporting concomitant Mycobacterium avium com-
plex infection and Epstein-Barr virus associated Hodgkin’s
from a patient with AIDS [7]. The diagnosis of mycobac-
terial infections represents a difficult task in the clinical
practice. This is especially true for nontuberculous myco-
bacterial infections (NTM) which usually lack specific
clinical symptoms and defined morphological features [8].
The most common species related to cervical lymphadenitis
in children (80% of culture-positive cases) is M. avium,
which is present in natural waters, swimming pools, and
drinking-water systems [1, 9]. Epidemiological data con-
tributed by the parents of the child, showed the she was
living in an old and humid house and that she regularly
went out for swimming in water reservoir, risk factors for
contracting mycobacterial infection specially a M. avium
infection [10]. Interestingly, the patient was diagnosed in a
3 months period with cat scratch disease, then with
granulomatous lymphadenitis and finally HD. This se-
quence of events may be interpreted as the NTM infection

of the cervical lymph nodes following the infiltration by the
lymphoma. The co-infection with M. avium was detected
only because PCR showed the amplification of a DNA
fragment specific for mycobacterial infection.

In summary, careful histological examination is still of the
utmost importance for the diagnosis of proliferative and
infectious disorders. In addition, molecular detection of
infectious agents is additional valuable tools for a fast and
specific diagnosis. As demonstrated here the simultaneous
occurrence ofM. avium infection and HD in this HIV-negative
child probably would not have been diagnosed without the
application of PCR and thus avoided a possible dissemination
of this infection after chemotherapy was started.

References

1. Jarzembowski JA, Young MB (2008) Nontuberculous mycobac-
terial infections. Arch Pathol Lab Med 132:1333–1341

2. Rosenberg SA, Kaplan HS (1966) Evidence for an orderly progres-
sion in the spread of Hodgkin’s disease. Cancer Res 26:1225–1231

3. Karakas Z, Agaoglu L, Taravari B et al (2003) Pulmonary
tuberculosis in children with Hodgkin’s lymphoma. Hematol J
4:78–81

4. Centkowski P, Sawczuk-Chabin J, Prochorec M, Warzocha K
(2005) Hodgkin’slymphoma and tuberculosis coexistence in
cervical lymph nodes. Leuk Lymphoma 46:471–475

5. Telenti A, Marchesi F, Balz M, Bally F, Bottger EC, Bodmer T
(1993) Rapid identification of mycobacteria to the species level by
polymerase chain reaction and restriction enzyme analysis. J Clin
Microbiol 31:175–178

6. Cook SM, Bartos RE, Pierson CL, Frank TS (1994) Detection and
characterization of atypical mycobacteria by the polymerase chain
reaction. Diagn Mol Pathol 23:53–58

7. Brousset P, Marchou B, Chittal SM, Delsol G (1994) Concom-
itant. Mycobacterium avium complex infection and Epstein-Barr
virus associated Hodgkin’s disease in a lymph node from a patient
with AIDS. Histopathology 24:586–588

8. Schulz S, Cabras AD, Kremer M et al (2005) Species identifica-
tion of mycobacteria in paraffin-embedded tissues: frequent
detection of nontuberculous mycobacteria. Modern Pathol
18:274–282

9. Thegerström J, Romanus V, Friman V, Brudin L, Haeming PD,
Olsen B (2008) Mycobacterium avium lymphadenopathy among
children, Sweden. Emerg Infect Dis 14:661–663

10. Falkinham JO III (1996) Epidemiology of infection by non-
tuberculous mycobacteria. Clin Microbiol Rev 9:177–215

140 Y. de Armas et al.


	Concomitant Mycobacterium avium Infection and Hodgkin’s Disease in a Lymph Node from an HIV-negative Child
	Abstract
	Introduction
	Case Report
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


