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Abstract
Introduction: Tumor lysis syndrome (TLS) is an oncologic emergency characterized by several
metabolic derangements, such as hyperuricemia, hyperkalemia, hyperphosphatemia, and hy-
pocalcemia. TLS is typically observed in hematologic malignancies, especially after starting the
first administration of antineoplastic therapies. TLS in a solid malignancy is very unusual, and
exceedingly rare when occurring spontaneously, in the absence of chemotherapy. Case
Presentation: We report a case of a 76-year-old man with lung adenocarcinoma, which
started as a cancer with indolent behavior and small tumor burden but relapsed in
5 months with rapidly proliferating metastatic disease. Spontaneous TLS was the presenting
clinical manifestation of the tumor relapse, and it led to the patient’s death. Conclusion: To our
knowledge, this is the first case of spontaneous TLS in a relapsed adenocarcinoma of the lung
reported in the medical literature. The development of the metabolic derangements of TLS
should prompt the consideration of tumor relapse during the follow-up of patients with solid
malignancies.
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Introduction

Tumor lysis syndrome (TLS) is a syndrome characterized by several clinical and labo-
ratory findings due to the release into the circulation of large amounts of intracellular
contents, such as potassium, phosphate, and deoxyribonucleic acid. TLS is considered an
oncologic emergency because patients typically develop acute hyperkalemia, hyper-
phosphatemia, hypocalcemia, and hyperuricemia, which can be complicated by acute renal
failure (ARF), arrhythmia, seizure, and death [1]. In rapidly growing hematologic malig-
nancies, such as acute leukemias and aggressive non-Hodgkin’s lymphomas, the incidence of
TLS is as high as 36% [2]. In those cases, TLS is usually “induced,” because it develops within
hours to a few days after starting the first cycle of chemotherapy. Occasionally, TLS can also be
“spontaneous,” when it develops without chemotherapy, only because of a very high pro-
liferation rate and cell turnover of the underlying cancer. TLS is observed in solid malig-
nancies only rarely, with an estimated incidence of less than 1%. In these tumors, spontaneous
TLS is even rarer, as shown by a recent review which listed a total of 63 published cases over
43 years [3]. Here we report a case of a lung adenocarcinoma which initially presented as an
indolent tumor, but it later progressed with an aggressive behavior. TLS was the presenting
clinical manifestation of the tumor’s relapse.

Case Presentation

A 76-year-old male, former paper mill worker with 40-pack-year smoking history, was
diagnosed with lung adenocarcinoma. His past medical history included hepatic steatosis,
coronary artery disease requiring the insertion of an implantable cardiac defibrillator, and
benign prostatic hyperplasia. During a screening computed tomography (CT) chest, he was
incidentally found to have an 11 × 9 mm nodule in the left upper lobe of the lungs (shown in
Fig. 1). The nodule slowly grew over time, with a 3 mm increase over 6 months, which made it
suspicious formalignancy. The positron emission tomography and CT obtained 6months after
the initial detection of the nodule were negative for lymphadenopathy or distant metastatic
disease. The patient underwent surgical resectionwithwedge lobectomy, using video-assisted
thoracoscopic surgery (VATS), with curative intent. The pathology of the nodule was con-
sistent with non-small cell lung cancer, adenocarcinoma type, with immunohistochemical
stains positive for TTF-1 and napsin A and negative for CK 5/6 and p40. No involvement was
found in the 18 resected regional lymph nodes, and the pathologic stage of the malignancy
was IA2 (T1b N0 M0).

Five months after VATS, the patient developed acute dyspnea, fatigue, and general
malaise. Repeat positron emission tomography and CT showed diffuse metastatic disease in
the liver (shown in Fig. 2) and bones. The results of the complete blood counts were un-
remarkable, and there was no clinical or laboratory evidence of sepsis. The metabolic profile
revealed hyperuricemia (16.4 mg/dL, normal 3.5–7.2 mg/dL), hyperkalemia (6.4 mmol/L,
normal 3.5–5.1 mmol/L), hyperphosphatemia (5.9 mg/dL, normal 2.5–4.5 mg/dL), and
normocalcemia (10.0 mg/dL). There was ARF (serum creatinine 4.3 mg/dL, normal
0.67–1.17 mg/dL), along with metabolic acidosis (bicarbonate level 12 mmol/L, normal
22–29 mmol/L). The results of the laboratory tests were consistent with TLS complicated by
ARF. The patient was admitted to the intensive care unit, where he was given intravenous
fluids and a dose of rasburicase (0.2 mg/kg intravenously over 30 min). The medical staff was
planning to initiate hemodialysis, but the patient and his family elected to comfort care only, in
view of the poor clinical conditions and the incurable nature of the disease. The patient died
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2 days later. An autopsy was not performed. The CARE Checklist has been completed by the
authors for this case report, attached as supplementary material (for all online suppl. ma-
terial, see https://doi.org/10.1159/000534398).

Discussion

In cancers with high tumor burden and rapid cell turnover, the lysis and death of the
tumor cells release into the circulation large amounts of intracellular contents, such as
phosphorus, potassium, and uric acid. This condition is called TLS, and it can be distinguished
into “laboratory TLS”, characterized by hyperuricemia, hyperkalemia, hyperphosphatemia,
and hypocalcemia, and “clinical TLS,”where thosemetabolic abnormalities are complicated by
ARF, cardiac arrhythmias, seizures, and death. The pathophysiology of TLS is complex. The
large quantities of cellular contents, mostly filtered by the kidneys, may exceed the renal
compensatory mechanisms and induce obstruction of the renal tubules. The metabolism of
purines from the DNA leads to the production of xanthine, which is metabolized to urate.
When the conversion to urate overwhelms the enzymatic pathway, crystallization occurs
within the renal tubules, and these results in obstructive uropathy and decreased glomerular
filtration rate, leading to ARF [4]. Moreover, animal models have displayed increased
pressures in the proximal and distal tubules as well as in the peritubular capillaries, further
potentiating renal dysfunction [5], and a pro-inflammatory effect of uric acid [6].

The treatment of TLS is largely supportive, and it consists in the management of elec-
trolyte imbalances, aggressive intravenous hydration, intravenous rasburicase in cases of
significant hyperuricemia, and hemodialysis as clinically indicated. In view of the potentially
life-threatening nature of the metabolic derangements, early diagnosis is essential for de-
creasing the mortality risk (which is usually due to seizures and arrhythmias).

Although TLS is a commonly observed medical condition in the treatment of hematologic
malignancies, TLS in solid tumors is very rare, especially when it is spontaneous, i.e., not
induced by chemotherapy. This is becausemost solidmalignancies have a doubling time in the
order of weeks or months, whereas some hematologic malignancies, like acute myelogenous
leukemia, can have a tumor doubling time in the order of days [7]. Our case is interesting not
only because it describes the development of TLS in a solid tumor but also because the TLS
developed de novo and was not induced by chemotherapy. In our case, TLS was the first
clinical manifestation that led to the diagnosis of tumor relapse, in a cancer which previously

Fig. 1. Axial view of the CT scan of the lungs,
6 months prior to the development of TLS. A solid
nodule of 11 mm × 8 mm is visible in the inferior
portion of the left upper lobe.
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had indolent behavior and was treated with curative intent. To our knowledge, no similar
cases of spontaneous TLS upon tumor relapse of a pulmonary adenocarcinoma have been
reported in the medical literature.

Conclusions

The laboratory detection of certain metabolic abnormalities, namely hyperphosphatemia,
hyperkalemia, hypocalcemia, hyperuricemia, and elevated LDH (either alone or in various
combinations) in a patient with a history of cancer should always prompt the inclusion of TLS in
the differential diagnosis, even when the malignancy is a solid tumor. The laboratory tests of TLS
should be obtained even in those patients who did not receive prior antineoplastic treatment.
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Fig. 2. PET/CT scan at the time of the TLS, showing he-
patomegaly and diffuse metabolic activity in the liver,
consistent with active metastatic disease. PET, positron
emission tomography.

Case Reports
in Oncology

Case Rep Oncol 2023;16:1306–1310 1309
DOI: 10.1159/000534398 © 2023 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Im et al.: Tumor Lysis Syndrome in Lung Adenocarcinoma

https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000534398
https://www.karger.com/cro


Author Contributions

Daebin Im drafted the manuscript, obtained consent from the patient’s spouse, and
collected the patient’s data. Katie Alsheimer was responsible for the critical care of the patient
and contributed to the discussion. Joyson Poulose wrote the outline of the oncologic aspect of
the discussion and did a literature search. Violeta Zeykan and Giampaolo Talamo supervised
the case preparation, provided insight to the discussion, and finalized the report. All authors
read and approved the final manuscript.

Data Availability Statement

All data described in this study are included in this article. Further inquiries can be
directed to the corresponding author.

References

1 Cairo MS, Thompson S, Stern L, Sherman S. Incidence of treatment-related, laboratory and clinical tumor lysis
syndrome. Blood. 2012 Nov;120(21):238.

2 Mughal TI, Ejaz AA, Foringer JR, Coiffier B. An integrated clinical approach for the identification, prevention, and
treatment of tumor lysis syndrome. Cancer Treat Rev. 2010 Apr;36(2):164–76.

3 Shafie M, Teymouri A, Parsa S, Sadeghian A, Zarei Jalalabadi N. Spontaneous tumor lysis syndrome in adrenal
adenocarcinoma: a case report and review of the literature. J Med Case Rep. 2022 Feb;16(1):52.

4 Davidson MB, Thakkar S, Hix JK, Bhandarkar ND, Wong A, Schreiber MJ. Pathophysiology, clinical consequences,
and treatment of tumor lysis syndrome. Am J Med. 2004 Apr;116(8):546–54.

5 Conger JD, Falk SA. Intrarenal dynamics in the pathogenesis and prevention of acute urate nephropathy. J Clin
Invest. 1977 May;59(5):786–93.

6 Ponticelli C, Podestà MA, Moroni G. Hyperuricemia as a trigger of immune response in hypertension and chronic
kidney disease. Kidney Int. 2020 Nov;98(5):1149–59.

7 Ommen HB, Hokland P, Haferlach T, Abildgaard L, Alpermann T, Haferlach C, et al. Relapse kinetics in acute
myeloid leukaemias withMLL translocations or partial tandem duplications within the MLL gene. Br J Haematol.
2014;165(5):618–28.

Case Reports
in Oncology

Case Rep Oncol 2023;16:1306–1310 1310
DOI: 10.1159/000534398 © 2023 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Im et al.: Tumor Lysis Syndrome in Lung Adenocarcinoma

https://www.karger.com/Article/FullText/534398?ref=1#ref1
https://www.karger.com/Article/FullText/534398?ref=2#ref2
https://www.karger.com/Article/FullText/534398?ref=3#ref3
https://www.karger.com/Article/FullText/534398?ref=4#ref4
https://www.karger.com/Article/FullText/534398?ref=5#ref5
https://www.karger.com/Article/FullText/534398?ref=5#ref5
https://www.karger.com/Article/FullText/534398?ref=6#ref6
https://www.karger.com/Article/FullText/534398?ref=7#ref7
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000534398
https://www.karger.com/cro

	Relapse of Lung Adenocarcinoma Manifested by Spontaneous Tumor Lysis Syndrome
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /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 /LeaveColorUnchanged
  /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 150
  /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 150
  /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

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


