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Paraneoplastic cast nephropathy, a rare cause of acute kidney injury, is most commonly observed in cases
of multiple myeloma and is characterized by the formation of intratubular casts composed of monoclonal
light chains. Nonmonoclonal paraneoplastic cast nephropathy has also been reported in patients with
pancreatic acinar cell carcinoma or prolactinoma. In this case report, we present a case of polyclonal cast
nephropathy in a patient with metastatic acinar cell carcinoma. We aim to emphasize the significance of
recognizing this uncommon complication in patients with solid tumors and to discuss the diagnostic
challenges and potential pathophysiology of this unique condition.
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Acute kidney injury (AKI) is common in patients
with malignancy,1-3 most frequently associated with

hypoperfusion, urinary tract obstruction, tumor lysis
syndrome, thrombotic microangiopathy, or drug neph-
rotoxicity.4 AKI can also occur in the presence of intra-
tubular casts, causing damage directly to the tubular cells.
The most common malignancy associated form is
myeloma cast nephropathy, which is characterized by the
formation of intratubular, hard, fractured, periodic acid
Schiff (PAS) negative casts composed of monoclonal light
chains.5,6 Intratubular casts with similar morphologic
characteristics, but composed by polyclonal light chains,
have been reported in patients without multiple myeloma
and specifically as a paraneoplastic syndrome in patients
with pancreatic acinar cell carcinoma or prolactinoma.7-11

In this case report, we present the clinical course and
kidney biopsy findings of a 64-year-old man with meta-
static acinar cell carcinoma who developed polyclonal
paraneoplastic cast nephropathy. We aim to highlight the
importance of considering this rare complication in pa-
tients with solid tumor malignancies and discuss the
diagnostic challenges and pathophysiology for this
condition.
CASE REPORT

Clinical History

A White man in his 60s with a history of type 2 diabetes,
aortic atherosclerosis, and cerebrovascular disease, pre-
sented with a 6-month history of diarrhea, abdominal
pain, early satiety, and weight loss. Magnetic resonance
imaging of the abdomen demonstrated peritoneal carci-
nomatosis. Biopsy of a peritoneal mass showed cytopa-
thologic features consistent with an acinar cell carcinoma
of the pancreas. Initial chemotherapy included 5-
fluorouracil, oxaliplatin, irinotecan, and trastuzumab.
Shortly after starting chemotherapy, the patient had
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progressive worsening of kidney function, with serum
creatinine levels increasing from a baseline of 0.98 mg/dL
to 5.4 mg/dL. There were no episodes of hypotension
documented and no recent use of nonsteroidal anti-
inflammatories. His serum creatinine levels failed to
improve despite several attempts of intravenous fluid
resuscitation.

Initial Laboratory Data

Initial diagnostic work-up included a urinalysis, which
showed proteinuria (1+ to 2+), no microscopic hematuria
or pyuria, and no evidence of crystals or cellular casts. His
urine albumin-creatinine ratio was 83 mg/g, and his urine
protein-creatinine ratio was 2,292 mg/g. A kidney ultra-
sound showed w12 cm kidneys, with normal echoge-
nicity and cortical thickness, and he was negative for
hydronephrosis. C3 levels were normal, and C4 levels were
slightly elevated at 55 (reference 13-39 mg/dL). Serum
protein electrophoresis and immunofixation did not show
any monoclonal proteins, and both serum kappa and
lambda free light chains were elevated (5.9 mg/dL and
4.14 mg/dL, respectively), with a normal kappa:lambda
ratio (1.43). Serologic work-up was otherwise negative for
antinuclear antibodies, anti-double stranded DNA anti-
bodies, anti-neutrophil cytoplasmic antibodies, and hepa-
titis B or C infection.

Kidney Biopsy

A kidney biopsy was performed. On light microscopy,
the glomeruli and vasculature were unremarkable. There
was a diffuse mild and focally dense interstitial inflam-
mation of lymphocytes, mononuclear cells, rare plasma
cells, and rare eosinophils (Fig 1A). There was a diffuse
mild and focally severe acute tubular injury with
numerous granular and hard fractured intratubular casts
with occasional giant cell reactions (Fig 1B). Some of the
intratubular casts were positive based on PAS staining but
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Figure 1. (A) Periodic acid Schiff showing overall disruption of the kidney normal architecture, tubular injury, and interstitial inflam-
mation. (B) Hematoxylin and eosin showing numerous granular and hard fractured intratubular casts with associated giant cell reac-
tions. (C, D) Some of the intratubular casts are positive on periodic acid Schiff and silver stains indicating Tamm-Horsfall casts,
whereas the paraneoplastic casts are negative. Immunostaining for kappa (E) and lambda (F) light chains reveals strong reactivity
in the paraneoplastic casts and lack of immunoreactivity in the nonparaneoplastic casts.
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the majority were negative (Fig 1C, D). On immunoflu-
orescence analysis, no significant reactivity for any of the
antibodies used (IgG, IgA, IgM, C3, C1q, albumin,
fibrinogen, and kappa and lambda light chains) was
detected in glomeruli, vessels, or interstitium. Intra-
tubular casts were strongly positive for IgG, IgA, kappa,
and lambda light chains (Fig 2). Immunostaining for
kappa and lambda light chain was repeated on paraffin
sections to confirm the findings and revealed strong
reactivity for both kappa and lambda light chains on
immunohistochemistry (Fig 1E, F).

Diagnosis

The overall findings are consistent with paraneoplastic cast
nephropathy superimposed with moderately severe acute
interstitial nephritis.

Clinical Follow-up

For acute interstitial nephritis, he was treated with 60 mg
prednisone daily for 2 weeks followed by a 6-week taper.
The duration of steroid treatment was limited because of
side effects including blurry vision. Unfortunately, his
kidney function progressively worsened, and he was
2

started on hemodialysis. Two months later, the patient
died because of cancer progression.
DISCUSSION

Paraneoplastic cast nephropathy is an uncommon kidney
manifestation of solid tumors.7 Cast nephropathies can
occur in association with a variety of conditions, neoplastic
and non-neoplastic, and manifest clinically with AKI. The
most common non-neoplastic forms are attributed to the
intratubular accumulation of tubular cell debris, red blood
cells, myoglobin, hemoglobin, bile, or Tamm-Horsfall
proteins, whereas the most common form associated
with cancer is myeloma cast nephropathy.12-16 The
morphologic and chromatic characteristics of the intra-
tubular casts and immunoreactivity with specific anti-
bodies, are key to the diagnosis (Table 1). For example,
red blood cell, myoglobin and hemoglobin casts are
granular, strongly eosinophilic, and red on trichrome
stain, although myoglobin casts and hemoglobin casts
stain positive with antibodies against myoglobin and he-
moglobin, respectively.15,16 Bile casts are finely granular
and brownish in color and react to antibodies against
Kidney Med Vol 6 | Iss 10 | October 2024 | 100887



Figure 2. Immunofluorescent staining showed the intratubular casts were strongly positive for IgG (A), IgA (B), and kappa (C) and
lambda (D) light chains.
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bile.14 Granular and Tamm-Horsfall casts are nonspecific
manifestation of tubular injury.17 They are both eosino-
philic and do not react with any of the antibodies that
would detect the other type of casts. However, granular
casts are usually PAS negative, whereas Tamm-Horsfall
casts are strongly PAS positive.18 The rarity of paraneo-
plastic cast nephropathy and the morphologic similarities
with myeloma cast nephropathy account for the diagnostic
Table 1. Key characteristics of tubular casts

Casts H&E PAS
Tamm-Horsfall Pink and

homogenous
Bright pink

Granular Pink and granular Pale
Light chain Pink and fractured Pale

Hemoglobin Red globular Light to dark
pink

Myoglobin Red-brown globular Light to dark
pink

Bile Yellow-green to red Red to dark red

Solid tumor
associated

Pink and fractured Pale

Abbreviations: H&E, Hematoxylin and eosin; IHC, immunohistochemistry; IF, imm
creatinine ratio.
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challenges that pathologists can encounter. In both con-
ditions, intratubular casts are strongly eosinophilic but PAS
negative; they appear hard and fractured and are associated
with an inflammatory reaction. The differential diagnosis is
therefore based on the clinical history and immunoreactivity:
monoclonality of the myeloma casts versus polyclonality of
the paraneoplastic casts in our case (both kappa and lambda
light chains are positive on immunofluorescence and
Trichrome IF Others
Pale blue Nonspecific Uromodulin IHC

positive
Pale Nonspecific N/A
Metachromatic Monotypic light

chain
Discordant UACR
and UPCR

Bright red Nonspecific Hemoglobin IHC
positive

Bright red Nonspecific Myoglobin IHC
positive

Red to green Nonspecific Bilirubin stain
positive

Metachromatic Polytypic light
chain or negative

Discordant UACR
and UPCR

unofluorescence; UACR, urine albumin-creatinine ratio; UPCR, urine protein-
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immunohistochemistry analysis). It is notable that Tamm-
Horsfall casts, reflecting tubular injury, can account for a
considerable percent of intratubular casts in both conditions,
potentially masking the diagnostic casts. Another important
clinical clue in our case is the discordance between urine
albumin-creatinine ratio (83 mg/g) and urine protein-
creatinine ratio (2292 mg/g), which is highly suggestive
of the presence of a paraprotein in the urine.

There have been several other reported cases of para-
neoplastic cast nephropathy associated with pancreatic
cancer7-9,11 and one case associated with prolactinoma10 as
listed in Table 2.7-11 One notable finding in our case is that
the intratubular casts stained positive for both kappa and
lambda light chains. Out of the 5 previously published
cases, only 1 showed similar double positivity, whereas 3
reported negative stains for both light chains. The signif-
icance of the IgG and IgA positivity is unclear, as only 1
prior case reported these staining results, which were
notably negative. The exact proteomic contents of the casts
in our case were not studied, but prior studies have shown
that these casts may contain tumor-specific proteins such as
REG1α and CPA1.7,8

Given the rarity of this disease, the pathophysiology of
solid tumor-associated paraneoplastic cast nephropathy is
not well understood. In myeloma cast nephropathy, excess
monoclonal free light chains produced by neoplastic
plasma cells are freely filtered by glomeruli and overwhelm
the reabsorption capacity of proximal tubules. The free
light chains, with a strong affinity for Tamm-Horsfall
protein, form casts with Tamm-Horsfall protein and
obstruct the distal tubules, causing tubule rupture and a
giant cell inflammatory reaction, which eventually leads to
interstitial fibrosis and tubular atrophy.12,19 A similar
mechanism could be postulated for solid tumor-associated
paraneoplastic cast nephropathy. The proteomic analysis
by Nasr et al7,8 demonstrated that the tubular casts were
mainly composed of regenerating protein 1 alpha
(REG1a), which is normally produced by pancreatic acinar
cells. Although we were not able to perform proteomic
studies ourselves, it is highly likely the same protein can be
found in the tubular casts in our case. The low molecular
weight (19 kDa) and the aggregating properties of REG1a
make it possible to be freely filtered by glomeruli and form
casts within the tubular lumen.8

The management for paraneoplastic cast nephropathy is
generally challenging, mostly because of the advanced
stage of the neoplastic process. Interstitial inflammation is
not uncommon in the setting of neoplastic or paraneo-
plastic cast nephropathy. Although it could represent a
reactive process to the nephrotoxic casts, it could also be
the manifestation of a superimposed drug-induced pro-
cess, which may have contributed to his acute kidney
failure. Despite treatment with steroids, the patient’s kid-
ney function continued to worsen, necessitating
hemodialysis.

In conclusion, paraneoplastic cast nephropathy is an
extremely rare but important cause of AKI in patients with
Kidney Med Vol 6 | Iss 10 | October 2024 | 100887
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solid tumors. Clinicians should maintain a high index of
suspicion for this condition in patients with malignancies
and unexplained deterioration of kidney function, espe-
cially with discordant urine albumin-creatinine ratio and
urine protein-creatinine ratio. Obtaining a kidney biopsy
in these patients is of upmost importance because it would
help us identify the etiology of the AKI, understand un-
derlying pathophysiology, determine prognostic factors,
and promptly initiate the most appropriate disease man-
agement strategies. Further studies are required to better
comprehend the proteomic contents of the casts and to
optimize diagnostic and therapeutic approaches.

ARTICLE INFORMATION

Authors’ Full Names and Academic Degrees: Bangchen Wang,
MD, PhD, Micah Schub, MD, David I. Ortiz-Melo, MD, and Laura
Barisoni, MD

Authors’ Affiliations: Department of Pathology, Duke University
Health Systems, Durham, NC (BW, LB); and Division of
Nephrology, Department of Medicine, Duke University Health
Systems, Durham, NC (MS, DIO-M).

Address for Correspondence: Laura Barisoni, MD. Email: laura.
barisoni@duke.edu

Support: None.

Financial Disclosure: Dr Barisoni is a consultant at Verex,
Sangamo, and Protalix, a member of the scientific advisory board
at Nephcure, and a member of the steering committee and co-
chair of the Clinical Trial Committee at International Society of
Glomerular Diseases.

Patient Protections: This study protocol has been granted an
exemption from requiring ethics approval by the Institutional
Review Board at Duke University. No written informed consent
was required or obtained for this case report.

Peer Review: Received November 17, 2023. Evaluated by 1 external
peer reviewer, with direct editorial input from an Associate Editor and
the Editor-in-Chief. Accepted in revised form June 18, 2024.

REFERENCES
1. Benoit DD, Hoste EA. Acute kidney injury in critically ill patients

with cancer. Crit Care Clin. 2010;26:151-179.
2. Kemlin D, Biard L, Kerhuel L, et al. Acute kidney injury in criti-

cally ill patients with solid tumours. Nephrol Dial Transplant.
2018;33(11):1997-2005.
Kidney Med Vol 6 | Iss 10 | October 2024 | 100887
3. Kitchlu A, McArthur E, Amir E, et al. Acute kidney injury in pa-
tients receiving systemic treatment for cancer: a population-
based cohort study. J Natl Cancer Inst. 2019;111:727-736.

4. Rosner MH, Jhaveri KD, McMahon BA, Perazella MA. Onco-
nephrology: the intersections between the kidney and cancer.
CA Cancer J Clin. 2021;71:47-77.

5. Stokes MB, Valeri AM, Herlitz L, et al. Light chain proximal
tubulopathy: clinical and pathologic characteristics in the mod-
ern treatment era. J Am Soc Nephrol. 2016;27:1555-1565.

6. Korbet SM, Schwartz MM. Multiple myeloma. J Am Soc
Nephrol. 2006;17:2533-2545.

7. Nasr SH, Wehbe E, Said SM, Dasari S, Quoc T, Kurtin PJ.
Paraneoplastic cast nephropathy associated with pancreatic
mixed acinar-neuroendocrine carcinoma: a case report. Am J
Kidney Dis. 2019;74:558-562.

8. Nasr SH, Dasari S, Theis JD, et al. Paraneoplastic REG1alpha
cast nephropathy associated with mixed acinar-neuroendocrine
carcinoma. Kidney Int Rep. 2021;6:1178-1182.

9. Min K, Cain GD, Gyorkey P, Gyorkey F. Myeloma-like lesions of
the kidney. Occurrence in a case of acinic cell adenocarcinoma
of the pancreas. Arch Intern Med. 1976;136:1299-1302.

10. Mohamed M, Brown A, Wood K, Wong E. Paraneoplastic cast
nephropathy associated with malignant prolactinoma: a case
report and literature review. Clin Nephrol. 2022;98:49-53.

11. Reducka K, Gardiner GW, Sweet J, Vandenbroucke A, Bear R.
Myeloma-like cast nephropathy associated with acinar cell
carcinoma of the pancreas. Am J Nephrol. 1988;8:421-424.

12. Sathick IJ, Drosou ME, Leung N. Myeloma light chain cast
nephropathy, a review. J Nephrol. 2019;32:189-198.

13. Stokes MB. Vancomycin in the kidney-a novel cast nephropa-
thy. J Am Soc Nephrol. 2017;28:1669-1670.

14. Somagutta MR, Jain MS, Pormento MKL, et al. Bile cast ne-
phropathy: a comprehensive review. Cureus. 2022;14:e23606.

15. Dvanajscak Z, Walker PD, Cossey LN, et al. Hemolysis-asso-
ciated hemoglobin cast nephropathy results from a range of
clinicopathologic disorders. Kidney Int. 2019;96:1400-1407.

16. Najafian B, Fogo AB, Lusco MA, Alpers CE. AJKD atlas of renal
pathology: myoglobin cast nephropathy. Am J Kidney Dis.
2017;69:e7-e8.

17. Lameire N, Van Biesen W, Vanholder R. Acute renal failure.
Lancet. 2005;365:417-430.

18. Dvanajscak Z, Cossey LN, Larsen CP. A practical approach to
the pathology of renal intratubular casts. Semin Diagn Pathol.
2020;37:127-134.

19. Doshi M, Lahoti A, Danesh FR, et al. Paraprotein-related kidney
disease: kidney injury from paraproteins-what determines the
site of injury? Clin J Am Soc Nephrol. 2016;11:2288-2294.
5

mailto:laura.barisoni@duke.edu
mailto:laura.barisoni@duke.edu
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref1
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref1
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref2
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref2
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref2
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref3
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref3
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref3
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref4
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref4
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref4
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref5
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref5
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref5
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref6
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref6
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref7
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref7
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref7
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref7
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref8
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref8
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref8
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref9
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref9
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref9
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref10
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref10
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref10
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref11
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref11
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref11
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref12
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref12
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref13
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref13
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref14
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref14
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref15
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref15
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref15
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref16
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref16
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref16
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref17
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref17
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref18
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref18
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref18
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref19
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref19
http://refhub.elsevier.com/S2590-0595(24)00098-0/sref19

	Paraneoplastic Cast Nephropathy Associated With Pancreatic Acinar Cell Carcinoma: A Kidney Biopsy Teaching Case
	Case Report
	Clinical History
	Initial Laboratory Data
	Kidney Biopsy
	Diagnosis
	Clinical Follow-up

	Discussion
	References


