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Abstract

Background: Systemic capillary leak syndrome is a rare disease with a high mortality rate. This syndrome is
characterised by generalised edema, hypotension, hemoconcentration, and hypoproteinemia. The cause is the
sudden onset of capillary hyperpermeability with extravasations of plasma from the intravascular to the
extravascular compartment. We present the case of a patient who experienced two episodes of systemic capillary
leak syndrome and pulmonary hypertension; the first after gemcitabine in an adjuvant setting and the second three
years later after treatment with nab-paclitaxel for metastatic disease.

Case presentation: A 65-year-old patient underwent a pancreatectomy in January 2010 for ductal carcinoma

(pT3 NO MO, stage lla), followed by adjuvant chemotherapy. Seven days after the last cycle, she developed dyspnea
associated with orthopnea and cough. A transthoracic cardiac ecocolordoppler was performed, with evidence of
pulmonary hypertension (58 mmHg). Blood tests showed an increase in creatinine, pro-BNP and D-Dimer. She
began high-dose diuretic therapy combined with cortisone. After a month, the patient was eupneic and the
anasarca had resolved. We decided gradually to reduce the steroid and diuretic therapy. After ten days of the
reduction, the patient began to re-present the same symptoms after treatment with gemcitabine. Corticosteroid
therapy was restored with rapid clinical benefit and decreased pro-BNP after a week of treatment. After two years,
the disease returned. As a first line treatment, it was decided to use nab-paclitaxel 100 mg/m2 weekly. After two doses,
followed by approximately 14 days of treatment, the patient developed acute respiratory distress syndrome. The clinical
suspicion was a relapse of capillary leak syndrome and treatment with a high-dose diuretic (furosemide 250 mg daily)
was started combined with cortisone (40 mg methylprednisolone). The patient showed a progressive clinical benefit.

Conclusions: In patients treated with gemcitabine and nab-paclitaxel who experience a sudden onset of diffuse
edema with respiratory distress, capillary leak syndrome should be suspected. Immediate treatment with corticosteroids
may be life-saving.
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Background

Gemcitabine is an antimetabolite pyrimidine, active mainly
on tumours of the pancreas, lung (excluding small cell),
ovary, breast and bladder [1,2]. Gemcitabine is generally
well-tolerated by patients. It can cause pulmonary toxicity
in rare cases [3]. The literature also reports cases of throm-
botic microangiopathy related to treatment with gemcita-
bine [4], along with capillary leak syndrome. Nab-paclitaxel
was well-tolerated. Non-hematological toxicities were gen-
erally mild with grade 1-2 nausea, anorexia, hypocalcemia
and vomiting. Grades 3—4 of neutropenia, neutropenic
fever, and anemia occurred in 32%, 1% and 11% of pa-
tients, respectively [5]. There are no cases of capillary leak
syndrome documented in the literature from the use of
this drug.

Case presentation

A 65-year-old patient underwent a pancreatectomy in
January 2010 for ductal carcinoma (pT3 NO MO, stage Ila).
Medical history: in 1994, she underwent an operation
for ovarian cancer and was treated with cisplatin, cyclo-
phosphamide and doxorubicin. The treatment was well-
tolerated, with no specific toxicity. For the pancreatic
cancer, she received adjuvant chemotherapy with gemcita-
bine (1000 mg/m2 days 1,8,15 every 28 days) from March
2010 to September 2010. During the adjuvant treatment
the patient took insulin, aldactone 100 mg, dilatrend and
cardioaspirin. Chemotherapy was well-tolerated. Seven days
after the last cycle, she developed dyspnea associated with
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orthopnea and cough. An objective examination showed
initial anasarca. A transthoracic cardiac ecocolordoppler
was performed with evidence of pulmonary hypertension
(58 mmHg) (Figure 1A). The ventricular ejection fraction
was normal (68%) (Figure 1B). Blood tests during treat-
ment with chemotherapy were always normal; she now
showed an increase in creatinine (1.96 mg/dl), pro-BNP
(6425 pg/ml), D-Dimer (636 ug/L) and LDH (503 U/L).
There was a decrease in total protein (56 g/l) while, one
month previously, total protein had been normal. A CT
scan showed bilateral pleural effusions, ascites and the
appearance of slight thickening of interlobular septa pre-
dominantly at the apices and bases, suggestive of edema-
tous imbibition (Figure 2A-B). Capillary leak syndrome was
suspected and the patient was started on high-dose diuretic
therapy (furosemide 250 mg daily) combined with cortisone
(40 mg methylprednisolone). A slow but progressive clinical
benefit was seen. After one month, the patient was eupneic
and the anasarca had resolved. A transthoracic cardiac
ecocolordoppler was performed with evidence of persistent
pulmonary hypertension (44 mmHg). Blood tests showed a
persistent rise in creatinine (1.61 mg/dl) with decreased
pro-BNP (973 pg/ml). We decided gradually to reduce the
steroid (methylprednisolone up to 5 mg per day) and diur-
etic (furosemide 25 mg per day) therapy. After ten days of
the reduction, the patient began to re-present the same
symptoms after treatment with gemcitabine. Blood tests
showed an increase in pro-BNP (4896 pg/ml), associated
with a new increase in pulmonary pressure (50 mmHg).
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hypertension and ejection fraction (C-D).

Figure 1 Transthoracic cardiac ecocolordoppler showing evidence of pulmonary hypertension (A-B) and normal pulmonary
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effusion and pulmonary edema (C-D).

Figure 2 Chest CT scan showing evidence of pulmonary edema (A, axial plane - B, coronal plane) and disappearance of pleural

Corticosteroid therapy was restored with rapid clinical
benefit and decreased pro-BNP after a week of treatment
(1969 pg/ml).

After three months of treatment with corticosteroids and
diuretics, the pulmonary pressure had returned to normal.
During these three months, the diuretic and steroid therapy
was gradually reduced, until it was finally halted. In
April 2011, the patient was asymptomatic with normal
pulmonary pressure (9.7 mmHg) (Figure 1C).The ven-
tricular ejection fraction was normal (Figure 1D). The
pro-BNP and D-dimer levels had normalised, while
there was still mild renal insufficiency (1.4). A chest
CT scan revealed the disappearance of pleural effusion
and pulmonary oedema (Figure 2C-D).

Three years after the onset of pain in the right hip, a
CT scan of the thorax and abdomen was performed,
with evidence of peritoneal carcinomatosis. As a first-line
treatment, it was decided to start nab-paclitaxel 100 mg/m2
weekly. After two doses, followed by approximately 14 days
of treatment, the patient developed acute respiratory

distress syndrome. A CT scan showed bilateral pleural
effusions, ascites and the appearance of slight thickening of
interlobular septa predominantly at the apices and bases,
likely to be oedematous imbibitions (Figure 3A-B). A
transthoracic cardiac ecocolordoppler was performed
with evidence of pulmonary hypertension (58 mmHg). The
ventricular ejection fraction was normal (79%).

Blood tests during treatment with chemotherapy were
always normal; she now showed an increase in pro-BNP
(4253 pg/ml), D-Dimer (328 ug/L) and LDH (563 U/L).

A relapse of capillary leak syndrome was suspected
and the patient was started with high-dose diuretic ther-
apy (furosemide 250 mg daily) combined with cortisone
(40 mg methylprednisolone). The patient showed a pro-
gressive clinical benefit and, after one week, was eupneic.
A transthoracic cardiac ecocolordoppler was performed
with evidence of the resolution of pulmonary hypertension
(26 mmHg). Blood tests showed a decreased pro-BNP
(324 pg/ml). For the patient, it was decided to resume nab-
paclitaxel with prophylactic cortisone. After two doses, the
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Figure 3 Chest CT scan showing evidence of pulmonary edema (A-B).

pro-BNP had increased to 1500 pg/ml. The patient was
asymptomatic. It was decided to discontinue the drug.

Conclusions

Gemcitabine and nab-paclitaxel are generally well-tolerated
but on rare occasions they may have particular toxicity.
This toxicity is documented in the literature [6,7]. It usu-
ally occurs after a certain number of cycles but in some
cases may occur after a single cycle [8,9]. The first case
of gemcitabine and non-cardiogenic pulmonary oedema
is documented by Pavlakis et al. They presented three
cases. Two patients died and the third patient had a
good response from cortisone [8]. Conversely, no case
of capillary leak syndrome has been reported in literature
with nab-paclitaxel.

The peculiarity of this case is that the patient suffered
two similar episodes of capillary leak syndrome with
two different drugs. The patient saw a benefit with the
administration of cortisone. Furthermore, when we reduced
the cortisone, her symptoms relapsed. The symptoms dis-
appeared after she has taken the initial dose of cortisone.

Capillary leak syndrome is a systemic process charac-
terised by the hyperpermeability of the endothelium
[10]. In this disease there is a rapid extravasation of plasma
from the intravascular compartment to the extravascular
compartment. This is the cause of the symptoms in
patients. The pathophysiology of the damage is not known.
A predictor, although a little sensitive, of capillary leak
syndrome is the decrease of albumin [11]. This syndrome
was described after snake bites [12] in patients with sepsis
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Figure 4 Variation in pro-BNP levels and correlation with pulmonary hypertension.
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[13,14] and in patients treated with interleukin-2 [15] and
taxotere [16]. Endothelial injury caused a loss of produc-
tion of nitric oxide (vasodilator). The lack of production
of nitric oxide probably caused the increase in pulmonary
artery pressure, as caused by vasoconstriction. Pulmonary
hypertension led to an overload of the right ventricle;
from the laboratory point of view, that caused the increase
in pro-BNP.

Our case shows that the variation of pro-BNP is corre-
lated with the clinical patient (Figure 4). During the first re-
mission of symptoms, the pro-BNP decreased to 973. When
the corticosteroid was reduced, there was a resurgence of
the symptoms with an increase of the pro-BNP. A high dose
of cortisone was reintroduced with resolution of the clinical
picture and concomitant progressive reduction of the pro-
BNP. The trend of pro-BNP levels also followed pulmonary
hypertension, suggesting that the lung hypertension was the
cause of the appearance of cardiac dysfunction (Figure 4).

Similarly, during the second episode, the pro-BNP
followed the pulmonary hypertension. As a differential
diagnosis we considered thrombotic microangiopathy, but
the clinical and laboratory tests excluded this hypothesis.
Furthermore, a diagnosis of vasculitis was unlikely as the
indices of inflammation were negative (VES and PCR);
there were also high levels of rheumatoid factor and cryo-
globulins, and hypocomplementemia was not present.
This confirms the direct damage caused by the drug and
the absence of immune-mediated damage.

In conclusion, in patients treated with gemcitabine and
nab-paclitaxel, the sudden onset of diffuse oedema with re-
spiratory distress tends to suggest this syndrome. Immedi-
ate treatment with corticosteroids may save the life of the
patient but it is not effective in preventing the syndrome.

Consent
Written informed consent was obtained from the patient for
publication of this case report and accompanying images.

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

Authors’ contributions

ACG treated and observed the patient, performed the literature research and
drafted the manuscript. MA observed the patient. DO performed the CT
scans, MAB, AL, SC, DA, ET and GLF revised the manuscript. All authors read
and approved the final manuscript.

Acknowledgements
The authors would like to thank Gréinne Tierney for editing the manuscript.

Received: 7 August 2013 Accepted: 5 November 2013
Published: 12 November 2013

References

1. Carmichael J, Fink U, Russell RC, Spittle MF, Harris AL, Spiessi G, Blatter J:
Phase Il study of gemcitabine in patients with advanced pancreatic
cancer. Br J Cancer 1996, 73:101-105.

Page 5 of 5

2. Abbratt RP, Bezwoda WR, Falkson G, Goedhals L, Hacking D, Rugg TA:
Efficacy and safety profile of gemcitabine in non-smallcell lung cancer:
a phase Il study. J Clin Oncol 1994, 12:1535-1540.

3. Coskun U, Gunel N, Yildirim Y: Gemcitabine induced pulmonary injury.
Case Rep Pract Rev 2004, 5:178-179.

4. Remuzzi G, Schieppati A, Ruggenenti P, Bertani T: Thrombotic
thrombocytopenia purpura, hemolytic uremic syndrome, and acute
cortical necrosis. In Diseases of the Kidney. 5th edition. Edited by Schrier
RW, Gottschalk CW. Boston: Little, Brown and Company; 1993:2063-2094.

5. Hosein PJ, Jr G, Pastorini VH, Gomez C, Macintyre J, Zayas G, Reis |, Montero
AJ, Merchan JR, Rocha Lima CM: A phase Il trial of nab-Paclitaxel as
second-line therapy in patients with advanced pancreatic cancer.

J Clin Oncol 2013, 36:151-156.

6. Aapro MS, Martin C, Hatty S: Gemcitabine - a safety review. Anticancer Drugs
1998, 9:191-201.

7. Briasoulis E, Pavlidis N: Noncardiogenic pulmonary edema: an unusual and
serious complication of anticancer therapy. Oncologist 2001, 6:153-161.

8. Pavlakis N, Bell DR, Millward MJ: Fatal pulmonary toxicity resulting from
treatment with gemcitabine. Cancer 1997, 80:286-291.

9. Ciotti R, Belotti G, Facchi E, Cantu A, D'Amico A, Gatti C: Sudden
cardio-pulmonary toxicity following a single infusion of gemcitabine.
Ann Oncol 1999, 10:997.

10. de Pas T, Curigliano G, Franceschelli L, Catania C, Spaggiari L, de Braud F:
Gemcitabine-induced systemic capillary leak syndrome. Ann Oncol 2001,
12:1651-1652.

11. Pulkkanen K, Kataja V, Johansson R: Systemic capillary leak syndrome
resulting from gemcitabine treatment in renal cell carcinoma: a case
report. J Chemother 2003, 15:287-289.

12. Nelson BK: Snake envenomation. Incidence, clinical presentation and
management. Med Toxicol Adverse Drug Exp 1989, 4:17-31.

13. Luce JM: Pathogenesis and management of septic shock. Chest 1987,
91:883-888.

14.  Parrillo JE, Parker MM, Natanson C, Parrillo JE, Parker MM: Septic shock in
humans. Advances in the understanding of pathogenesis, cardiovascular
dysfunction and therapy. Ann Intern Med 1990, 113:227-242.

15.  Chang AE, Rosenberg SA: Overview of interleukin-2 as an immunotherapeutic
agent. Semin Surg Oncol 1989, 5:385-390.

16.  Semb KA, Aamdal S, Oian P: Capillary protein leak syndrome appears to
explain fluid retention in cancer patients who receive docetaxel
treatment. J Clin Oncol 1998, 16:3426-3432.

doi:10.1186/1471-2407-13-542

Cite this article as: Casadei Gardini et al.: Separate episodes of capillary
leak syndrome and pulmonary hypertension after adjuvant gemcitabine
and three years later after nab-paclitaxel for metastatic disease. BMC
Cancer 2013 13:542.

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

( ) BiolVied Central




	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Conclusions
	Consent
	Competing interests
	Authors’ contributions
	Acknowledgements
	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 0.1000
  /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


