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Abstract

Background: Primary myelofibrosis is a myeloproliferative disorder characterized by bone marrow fibrosis,
abnormal cytokine expression, splenomegaly and anemia. The activation of JAK2 and the increased levels of
circulating proinflammatory cytokines seem to play an important role in the pathogenesis of myelofibrosis. Novel
therapeutic agents targeting JAKs have been developed for the treatment of myeloproliferative disorders.
Ruxolitinib (INCB018424) is the most recent among them.

Case presentation: To our knowledge, there is no evidence from clinical trials of an increased risk of tuberculosis
during treatment with JAK inhibitors. Here we describe the first case of tuberculosis in a patient treated with
Ruxolitinib, a male with a 12-year history of chronic idiopathic myelofibrosis admitted to our Institute because of
fever, night sweats, weight loss and an enlarging mass in the left inguinal area for two months.

Conclusion: Treatment with Ruxolitinib may have triggered the reactivation of latent tuberculosis because of an

before starting an anti-JAK 2 treatment.
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inhibition of Th1 response. Our case highlights the importance of an accurate screening for latent tuberculosis

Introduction

Primary myelofibrosis is a myeloproliferative disorder
characterized by bone marrow fibrosis, abnormal cyto-
kine expression, splenomegaly and anemia. The molecu-
lar mechanisms underlying pathogenesis are poorly
understood. Recent studies have implicated mutations
that directly or indirectly lead to a deregulated activation
of tyrosine-protein kinases, Janus-activated kinase 2
(JAK2) [1,2]. Therefore, the activation of JAK2 and the
increased levels of circulating proinflammatory cytokines
seem to play an important role in the pathogenesis of
myelofibrosis [3]. Novel therapeutic agents targeting
JAKs have been developed for the treatment of myelo-
proliferative disorders. Ruxolitinib (INCB018424) is the
most recent among them [4,5]. The suggested mechan-
ism of action of Ruxolitinib is the attenuation of cyto-
kine signaling via the inhibition of JAK1 and JAK2,
resulting in antiproliferative and proapoptotic effects.

* Correspondence: claudia.colomba@libero.it
Dipartimento di Scienze per la promozione della salute — Sezione di Malattie
infettive, Universita di Palermo, Via del Vespro, 129-90127 Palermo, Italy

( ) BiolVled Central

The earliest studies showed that Ruxolitinib provides re-
ductions in splenomegaly and constitutional symptoms [6].
To our knowledge, there is no evidence from clinical
trials of an increased risk of tuberculosis during treat-
ment with JAK inhibitors [6]. Here we describe the first
case of tuberculosis in a patient treated with Ruxolitinib.

Case presentation

A male with a 12-year history of chronic idiopathic mye-
lofibrosis was admitted to the Institute of Infectious Dis-
eases, “Paolo Giaccone” University Polyclinic in Palermo,
because of fever, night sweats, weight loss and an enlar-
ging mass in the left inguinal area for two months. Our
patient had been enrolled in the COMFORT-II study, a
randomized, open-label Phase III study of oral JAK2 in-
hibitor Ruxolitinib versus best available therapy in
patients with primary myelofibrosis, post-polycythemia
vera myelofibrosis, and post-essential thrombocythemia
myelofibrosis. On admission, physical examination showed
a lymph node enlargment in the left inguinal area, cre-
pitations at right lung base and diminished vesicular mur-
murs at left lung base on pulmonary auscultation, firm
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hepatosplenomegaly (DL 22.5 cm), peripheral edema,
slow speech without signs of meningeal irritation. La-
boratory test results revealed RBC 2770000 cells/mm?,
Hb 8.1 g/dL, WBC 5490 cells/mm® (N 64.8% L 26% M
8.4%), PLT 69000 cells/mm?, total and direct bilirubin
3.56/2.49 mg/dL respectively, albumin 2.7 g/dL, erythro-
cyte sedimentation rate (ESR) 15 mm, C-reactive protein
(CRP) 6.94 mg/dL. The patient underwent inguinal lym-
phadenectomy and microbiological examination showed
acid-alcohol resistant bacilli and positive polymerase
chain reaction (PCR) for Mycobacterium tuberculosis.
The chest radiograph revealed consolidation in the left
middle lung field. A QuantiFERON-TB gold was per-
formed with positive result (11.3 U/mL). M. tuberculosis
was cultured from three sputum samples. Abdominal
CT-scan showed confluent and colliquative para-aortic,
inter aorta-cava, iliac and left inguinal lymph nodes. The
standard tuberculosis treatment with isoniazid, rifampi-
cin, pyrazinamide and ethambutol was started.

Discussion

The main side effect of inhibitors of JAK1 and 2 can be
an increased risk of infections, related to a depressed
Th1 response and a reduced production of gamma inter-
feron (INF-y) [7].

IEN-vy is a key cytokine involved in protective immun-
ity against Mycobacterium tuberculosis, regulating the
expression of genes involved in antimycobacterial ef-
fector functions.

Mycobacterium tuberculosis leads to the activation of
alveolar macrophages, with production of cytokines that
limit the growth of ingested organisms. Alveolar macro-
phages and dendritic cells produce IL-12 and additional
cyto- and chemokines such as TNF-a, IL-1, IL-6, IL-15,
IL-18. IL-12 plays as a master regulator of Thl response
inducing the production of IFN-y. IL-12 binds to a high
affinity receptor (IL-12R) and activates Janus family tyro-
sine kinases, leading to phosphorylation of tyrosine res-
idues of STAT3 and STAT4. The final event is the
transcription of IFN-y mRNA. IFN-y activated macro-
phages produce bactericidal superoxide and reactive ni-
trogen intermediates, as well as IL-12, IL-1 and IL-6 [8].

Conclusion

Treatment with Ruxolitinib may have triggered the re-
activation of latent tuberculosis because of an inhibition
of Thl response. Our case highlights the importance of
an accurate screening for latent tuberculosis before start-
ing an anti-JAK 2 treatment.

Consent
Written informed consent was obtained from the patient
for publication of this case report. A copy of the written

Page 2 of 2

consent is available for review by the Editor-in-Chief of
this journal.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

CC, RR and LT analyzed clinical and therapeutic aspects of the case. LS, FL
and MT conceived of the study, and participated in its design and
coordination and helped to draft the manuscript. MT designed and
participated as haematology specialist. All authors read and approved the
final manuscript.

Received: 10 July 2012 Accepted: 22 September 2012
Published: 5 October 2012

References

1. Baxter EJ, Scott LM, Campbell PJ, et al: Acquired mutation of the tyrosine
kinase JAK2 in human myeloproliferative disorders. Lancet 2005,
365(9464):1054-1061.

2. Kralovics R, Passamonti F, Buser AS, et al: A gain-of-function mutation of
JAK2 in myeloproliferative disorders. N £ngl J Med 2005,
352(17):1779-1790.

3. Tefferi A: Primary myelofibrosis: 2012 update on diagnosis, risk
stratification, and management. Am J Hematol 2011, 86(12):1017-1026.

4. Deisseroth AB, Kaminskas E, Grillo J, Chen W, Saber H, Lu H, Rothmann MD,
Brar SS, Wang J, Garnett C, Bullock J, Burke L, Rahman A, Sridhara R, Farrell
A: US Food and Drug Administration Approval: Ruxolitinib for the
Treatment of Patients with intermediate and high Risk Myelofibrosis. Clin
Cancer Res 2012, 15(12):3212-3217.

5. Harrison C, Kiladjian JJ, Al-Ali HK, Gisslinger H, Waltzman R, Stalbovskaya V,
McQuitty M, Hunter DS, Levy R, Knoops L, Cervantes F, Vannucchi AM,
Barbui T, Barosi G: JAK inhibition with ruxolitinib versus best available
therapy for myelofibrosis. N Engl J Med 2012, 366(9):787-798.

6. Verstovsek S, Kantarjian H, Mesa RA, Pardanani AD, Cortes-Franco J, Thomas
DA, et al- Safety and efficacy of INCB018424, a JAK1 and JAK2 inhibitor,
in myelofibrosis. N Engl J Med 2010, 363(12):1117-1127.

7. Ostojic A, Vrhovac R, Verstovsek S: Ruxolitinib for the treatment of
myelofibrosis: its clinical potential. Ther Clin Risk Manag 2012, 8:95-103.
Epub 2012 Mar 1.

8. Boehm U, Klamp T, Groot M, Howard JC: Cellular responses to
interferon-gamma. Annu Rev Immunol 1997, 15:749-795.

doi:10.1186/1756-0500-5-552

Cite this article as: Colomba et al.: Disseminated tuberculosis in a
patient treated with a JAK2 selective inhibitor: a case report. BMC
Research Notes 2012 5:552.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at () -
www.biomedcentral.com/submit BiolVled Central

. J




	Abstract
	Background
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusion
	Consent
	Competing interests
	Authors´ contributions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /LeaveColorUnchanged
  /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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


