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Heavy Chain/Light Chain Antibody Immunofluorescence
to Identify Monoclonal Plasma Cells in a Case of Plasma
Cell-Rich Acute Interstitial Nephritis
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Heavy/light chain (HLC) antibodies can be used to quantify intact HLC pairs. In immunofluorescence
studies, they allow differentiation of monoclonal versus polyclonal immunoglobulin deposits in kidney
diseases that occur in the setting of monoclonal gammopathy. Here, we present a case of a patient with
acute kidney injury with first kidney biopsy suggestive of acute interstitial nephritis with a polymorphous
infiltrate of plasma cells. Routine immunofluorescence did not show a monotypic plasma cell infiltrate.
Serum protein electrophoresis and immunofixation revealed monoclonal immunoglobulin A (IgA) lambda.
She improved with steroid therapy, but kidney function worsened after steroids were stopped. She un-
derwent a second kidney biopsy, which showed plasma cell-rich interstitial infiltrate with a population of
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IgA lambda-restricted plasma cells on routine immunofluorescence. In light of this finding, Hevylite HLC
antibody was used to reassess the first biopsy, which confirmed the presence of a population of plasma
cells with IgA lambda restriction. Because of the presence of monotypic plasma cells, anti-CD38

monoclonal antibody (daratumumab) was initiated.

© 2022 The Authors. Published by Elsevier Inc. on behalf of the National Kidney Foundation, Inc. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

INTRODUCTION

It is critical to determine monoclonal versus polyclonal
gammopathy involvement in kidney diseases because the
management and outcomes are quite different.’ Tradi-
tionally, correlation of clinical data with interpretation
of light microscopy, immunofluorescence (IF), and
electron microscopy in kidney biopsy, and sometimes
supplementary methods including immunoglobulin (Ig)
G subtype staining, paraffin IF, or mass spectrometry,
are required to vyield differentiation and diagnosis.
Monoclonal Ig deposits are diagnosed on IF by Ig light
chain isotype restriction. If the deposits are composed of
entire Ig, both light chain and heavy chain restriction
would be present.' * These techniques may not be
specific enough to diagnose monoclonal Ig-associated
nephropathies when deposits are comprised of
different classes of Igs." Here we describe a case of
plasma cell-rich interstitial nephritis with kidney biopsy
showing polyclonal plasma cell infiltrates using tradi-
tional IF staining; however, anti-heavy/light chain
(HLC) antibody revealed a population of monoclonal
plasma cells staining for IgA lambda.

CASE REPORT

A woman in her 50s with past medical history significant
for breast cancer 7 years prior and Hodgkin’s lymphoma
40 years before presentation developed acute kidney
injury. Her creatinine level was 3.72 mg/dL, increased
from a baseline of 1.25 mg/dL 4 months earlier. Her
serum protein electrophoresis and immunofixation
revealed an IgA lambda monoclonal protein at a concen-
tration of 2.1 g/dL, kappa free light chain of 12.8 mg/dL,
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lambda free light chain of 8.42 mg/dL, and a kappa to
lambda ratio of 1.52. Her IgA level was 2,280 mg/dL.

Kidney biopsy showed acute interstitial nephritis poly-
morphous infiltrate with plasma cells (Fig 1A-C). Bone
marrow biopsy did not show any monoclonal plasma cell
population.

She was started on prednisone, resulting in an
improvement in creatinine to 1.8 mg/dL. Prednisone was
tapered and eventually discontinued. Three months after
discontinuation of prednisone, creatinine level increased to
4.0 mg/dL, and IgA level was 2,360 mg/dL. The patient
underwent a second kidney biopsy which revealed residual
patchy acute interstitial nephritis with a population of IgA
lambda-restricted plasma cells present in the interstitium
(Fig 2).

The patient was restarted on prednisone. Her creatinine
decreased to 2.02 mg/dL but plateaued. The presence of
polyclonal plasma cell-rich infiltrates raised the suspicion
of Sjogren syndrome. Further evaluation noted positive
antinuclear antibody of 1:160 (negative <1:80) in a
speckled pattern, positive rheumatoid factor of 94 IU/mL
(negative <15 IU/mL), positive Sjogren syndrome A
IgG>8.0 U (positive =1.0 U), and negative Sjogren syn-
drome B IgG <2.0 (negative < 1.0). The biopsy of the
minor salivary gland showed lymphoplasmacytic sialade-
nitis consistent with Sjogren syndrome. Her repeat bone
marrow biopsy revealed < 5% monotypic lambda light
chain-restricted plasma cells. A positron emission tomo-
graphic scan did not show any evidence of lytic bone le-
sions or plasmacytoma.

To determine if the monoclonal plasma cells were in
fact present in the first biopsy, IF with HLC antibodies
(Hevylite) was performed. This showed the presence of
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Figure 1. Pathologic findings in the first biopsy. (A) A polymorphous inflammatory infilirate with a plasma cell population identified (he-
matoxylin and eosin; original magnification, x40). (B-C) The dense lymphocytic infiltrates were predominantly composed of CD3* T cells
(B, CD3 immunohistochemistry; original magnification, x20) with a lesser number of CD20* B cells (C, CD20 immunohistochemistry;
original magnification, x20). Retrospective staining of this biopsy with HLC antibodies highlighted a population of monotypic plasma
cells with IgA lambda restriction, which was admixed with polyclonal plasma cells. (D-E) The ratio of IgA lambda-positive plasma cells
(E, Original magnification, x20) to IgA kappa positive plasma cells (D, original magnification, x20) was 9:1.

Figure 2. Pathologic findings in the second biopsy. (A-B) In situ hybridization (ISH) studies demonstrate the lambda-restricted plasma
cell population (A, kappa ISH and B, lambda ISH; original magnification, x20 for both). (C) Routine immunofluorescence highlighted a
population of IgA lambda-restricted plasma cells present in the interstitium. IgA-positive plasma cells; original magnification, x20. (D)
Kappa light chain-positive plasma cells in the interstitial compartment are few (immunofluorescence; original magnification, x20). (E)
In contrast, there are numerous lambda light chain-positive plasma cells (immunofluorescence; original magnification x20).
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Figure 3. This figure demonstrates treatment course and medications with creatinine and IgA trends.*Prednisone 1: Week (W)4-21:
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interstitial monotypic plasma cells with IgA lambda re-
striction, which were admixed with polyclonal plasma
cells (Fig 1D-E). Owing to the monoclonal nature of the
plasma cells, anti-CD38 monoclonal antibody (dar-
atumumab) was started.

Creatinine level trended down to 1.96 mg/dL after 3
cycles of daratumumab. Serum protein electrophoresis and
immunofixation showed an IgA lambda monoclonal pro-
tein below the detectable level, kappa of 3.06 mg/dL,
lambda of 2.68 mg/dL, and a kappa/lambda ratio of 1.14.
Her IgA level trended down to 389 mg/dL (within normal
limits). Following a sixth cycle of daratumumab therapy,
IgA levels increased again to 608 mg/dL, with creatinine at
2.11 mg/dL. Bortezomib and dexamethasone were added
to augment therapy. After 4 cycles of bortezomib, IgA level
trended down to 118 mg/dL and creatinine to 1.82 mg/
dL. However, she did not tolerate bortezomib because of
orthostatic hypotension, musculoskeletal pains, and diar-
rhea. Bortezomib was discontinued and she remained on
daratumumab/dexamethasone. Her creatinine continued
to improve (1.76 mg/dL), IgA remained within normal
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limits (287 mg/dL), and M protein remained detectable
but not quantifiable. (Fig 3).

DISCUSSION

The target epitopes of traditional fluorescein isothiocyanate-
conjugated polyclonal Ig antibodies are in the crystallizable
fragment portion of Ig.' However, HLC antibodies bind to
their target epitopes at the CH1 and CL junction of an intact
Ig, which allows them to show the differentiation between
light chains of Igs (Fig 4).' The HLC IF method can be
utilized in certain types of glomerulonephritis (GN) to
detect monotypic deposits when there are suspected
monoclonal deposits on conventional IF without any labo-
ratory or clinical evidence of monoclonal gammopathy or
lymphoma.'** For example, it is known that a percentage of
IgA nephropathies show a lambda light chain restriction on
conventional TF.” HLC immunofluorescence is useful in this
situation because it shows positive glomerular staining for
both IgA kappa and IgA lambda in half of cases of GN with
IgA deposits with apparent lambda restriction by frozen
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Figure 4. This figure compares targets of heavy chain/light chain
(HLC) immunofluorescence (IF) antibodies versus conventional
IF antibodies. F.: Fragment crystallizable F.,: Fragment antigen-
binding CL, CH1, CH2, CH3: Constant domains VH: Variable
region of Ig heavy chain VL: Variable region of Ig light chain

tissue IF, excluding monotypic IgA deposits. However, this
distinction is not always possible.'® IgA nephropathy with
monoclonal deposits is differentiated from an IgA variant of
proliferative GN with monoclonal IgG deposits (PGNMID)
by the glomerular basement staining in PGNMID, whereas
the deposits are mostly mesangial in IgA necropathy."”" "'
The presence of membranoproliferative or membranous
patterns of injury on light microscopy or any paracrystalline
organization of deposits on electron microscopy would also
favor PGNMID-IgA over IgA nephropathy with lambda
restriction.'

HLC antibody was instrumental in identifying poly-
clonal IgG deposits in a study with a series of DNAJ heat
shock protein family (Hsp40) member B9-associated
fibrillary GN, which were thought to be monotypic.''”
Using the HLC IF method resulted in excluding
PGNMID-IgG in 20% of the cases that met the diagnostic
criteria otherwise.'””'%"®> Moreover, HLC antibodies have
been found to be helpful in diagnosis of certain types of
mixed cryoglobulinemia and the pathologic distinction
between type II and type III cryoglobulinemia GN and
heavy chain deposition disease.'"'*'* We recommend HLC
IF in cases of GN with nonorganized IgG1 kappa-restricted

deposits such as apparent “PGNMID-IgG or monotypic
membranous nephropathy on conventional IF” in the
absence of corresponding serum monoclonal protein; HLC
IF may show staining for both IgG kappa and IgG lambda
excluding monotypic deposits as evidenced in 38% of
cases in one recent study. HLC IF is superior to paraffin IF
in cases of GN with apparent nonorganized monotypic IgG
or IgA deposits on conventional IF. "° In our case, the HLC
antibody identified monoclonal plasma cell infiltrates in
the kidney biopsy of a patient with Sjogren syndrome and
IgA lambda monoclonal gammopathy of undetermined
significance, which was previously thought to have only
polyclonal plasma cell infiltrates. Most common kidney
involvement in primary Sjogren syndrome is tubulointer-
stitial nephritis, which usually has predominance in
polytypic plasma cell infiltrates."®'® Tubulointerstitial
nephritis with monotypic plasma cell infiltration of the
kidney however has been described in case reports of
patients with primary Sjogren syndrome and IgA mono-
clonal gammopathy of undetermined significance.'®'”*’
Our patient’s initial kidney biopsy was significant for
plasma cell-rich infiltrates. The plasma cells appeared to be
polyclonal by conventional IF staining for IgA, IgG, IgM,
Clq, kappa, and lambda. Her second kidney biopsy was
obtained after the treatment with steroids, but this time,
the plasma cell-rich infiltrate was monotypic for IgA
lambda. While conventional IF could not identify the
monoclonal IgA lambda plasma cells in the first biopsy,
this was clearly shown by using HLC antibody IF.

We hypothesize that the original lesion in the first
kidney biopsy was a plasma cell-rich infiltrate secondary to
Sjogren syndrome. The steroid therapy was able to eradi-
cate all the polyclonal plasma cells but left behind the
monoclonal plasma cells resistant to steroids, which were
then identified on the second biopsy. This corresponds to
the monoclonal IgA lambda protein found in the serum
during the initial evaluation. Anti-CD38 monoclonal
antibody (daratumumab) was started because of the
presence of monotypic plasma cells, which resulted in a
good response. The HLC antibody confirmed the presence
of monoclonal plasma cells in the first kidney biopsy. In
conclusion, HLC antibody has the advantage of differen-
tiating polyclonal versus monoclonal lesions more pre-
cisely as compared with the conventional methods

ARTICLE INFORMATION

Authors’ Full Names and Academic Degrees: Niloufarsadat
Yarandi, MD, Mariam P. Alexander, MD, Samih H. Nasr, MD, and
Nelson Leung, MD.

Authors’ Affiliations: Department of Internal Medicine, Division of
Nephrology and Hypertension, Mayo Clinic, Rochester, MN (NY,
NL); Department of Laboratory Medicine and Pathology, Mayo
Clinic, Rochester, MN(MPA, SNA); and Division of Hematology,
Mayo Clinic, Rochester, MN(NL).

Address for Correspondence: Nelson Leung, MD, Department of
Internal Medicine, Division of Nephrology and Hypertension, Mayo
Clinic, 200 First Street SW, Eisenberg SL-24, Rochester, MN
55905. Email: Leung.Nelson@mayo.edu

Kidney Med Vol 4 | Iss 8 | August 2022 | 100514


mailto:Leung.Nelson@mayo.edu

Yarandi et al

Support: This work was funded by the generous donations of Mr.
and Mrs. Ted Kirshenbaum, and Dr. Gary Kohler and Anne Drennan.

Financial Disclosure: The authors declare that they have no
relevant financial interests.

Patient Protections: The authors declare that they have obtained
consent from the patient reported in this article for publication of
the information about him/her that appears within this Case
Report and any associated supplementary material.

Peer Review: Received January 25, 2022. Evaluated by 1 external
peer reviewer, with direct editorial input from an Associate Editor
and the Editor-in-Chief. Accepted in revised form May 11, 2022.

REFERENCES:

1. Nasr SH, Fidler ME, Said SM, Koepplin JW, Altamirano-
Alonso JM, Leung N. Immunofluorescence staining for immu-
noglobulin heavy chain/light chain on kidney biopsies is a
valuable ancillary technique for the diagnosis of monoclonal
gammopathy-associated  kidney diseases. Kidney Int.
2021;100(1):155-170.

2. Bridoux F, Leung N, Hutchison CA, et al. Diagnosis of mono-
clonal gammopathy of renal significance. Kidney Int.
2015;87(4):698-711.

3. Leung N, Bridoux F, Batuman V, et al. The evaluation of
monoclonal gammopathy of renal significance: a consensus
report of the International Kidney and Monoclonal Gammopathy
Research Group. Nat Rev Nephrol. 2019;15(1):45-59.

4. Santoriello D, Markowitz GS. Heavy and light chains all at once:
A new immunofluorescence technique to evaluate monoclonal
immunoglobulin deposits. Kidney Int. 2021;100(1):22-24.

5. Zachova K, Jemelkova J, Kosztyu P, et al. Galactose-deficient
IgA1 B cells in the circulation of IgA nephropathy patients carry
preferentially lambda light chains and mucosal homing re-
ceptors. J Am Soc Nephrol. 2022;33(5):908-917.

6. Kudose S, Jagannathan G, Santoriello D, et al. Validation study
on the utility of immunoglobulin heavy/light chain immunofluo-
rescence in kidney biopsies with potential monoclonal gamm-
opathy of renal significance lesions. Kidney Int Rep. 2022;7(5):
1119-1122.

7. Lai KN, To WY, Li PK, Leung JC. Increased binding of polymeric
A-lgA to cultured human mesangial cells in IgA nephropathy.
Kidney Int. 1996;49(3):839-845.

Kidney Med Vol 4 | Iss 8 | August 2022 | 100514

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kidney Medicine

Nagae H, Tsuchimoto A, Tsuruya K, et al. Clinicopathological
significance of monoclonal IgA deposition in patients with IgA
nephropathy. Clin Exp Nephrol. 2017;21(2):266-274.
Jennette JC. The immunohistology of IgA nephropathy. Am J
Kidney Dis. 1988;12(5):348-352.

Bridoux F, Javaugue V, Nasr SH, Leung N. Proliferative
glomerulonephritis with monoclonal immunoglobulin deposits:
a nephrologist perspective. Nephrol Dial Transplant.
2021;36(2):208-215.

Vignon M, Cohen C, Faguer S, et al. The clinicopathologic
characteristics of kidney diseases related to monotypic IgA
deposits. Kidney Int. 2017;91(3):720-728.

Said SM, Leung N, Alexander MP, et al. DNAJB9-positive
monotypic fibrillary glomerulonephritis is not associated with
monoclonal gammopathy in the vast majority of patients. Kidney
Int. 2020;98(2):498-504.

Nasr SH, Satoskar A, Markowitz GS, et al. Proliferative
glomerulonephritis with monoclonal IgG deposits. J Am Soc
Nephrol. 2009;20(9):2055-2064.

Brouet JC, Clauvel JP, Danon F, Klein M, Seligmann M. Biologic
and clinical significance of cryoglobulins. A report of 86 cases.
Am J Med. 1974,57(5):775-788.

Joly F, Cohen C, Javaugue V, et al. Randall-type monoclonal
immunoglobulin  deposition disease: novel insights from a
nationwide cohort study. Blood. 2019;133(6):5676-587.

Saeki T, Kuroha T, Sato Y, et al. Tubulointerstitial nephritis with
monotypic lympho-plasmacytic infiltrates in a patient with pri-
mary Sjogren’s syndrome accompanied by IgA-type mono-
clonal gammopathy. BMC Nephrol. 2019;20(1):464.

Maripuri S, Grande JP, Osborn TG, et al. Renal involvement in
primary Sjogren’s syndrome: a clinicopathologic study. Clin J
Am Soc Nephrol. 2009;4(9):1423-1431.

Francois H, Mariette X. Renal involvement in primary Sjogren
syndrome. Nat Rev Nephrol. 2016;12(2):82-93.

Saglam A, Balaban S, Yildinm T, Erdem Y, Uner A, Blytkasik Y.
Monoclonal gammopathy of renal significance presenting as
monotypic plasma cell interstitial nephritis in two patients with
Sjogren’s syndrome. Virchows Arch. 2018;472(5):865-869.
Kobayashi T, Muto S, Nemoto J, et al. Fanconi's syndrome
and distal (type 1) renal tubular acidosis in a patient with
primary Sjogren’s syndrome with monoclonal gammopathy
of undetermined significance. Clin Nephrol. 2006;65(6):
427-432.


http://refhub.elsevier.com/S2590-0595(22)00135-2/sref1
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref1
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref1
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref1
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref1
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref1
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref2
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref2
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref2
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref3
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref3
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref3
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref3
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref4
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref4
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref4
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref5
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref5
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref5
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref5
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref6
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref6
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref6
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref6
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref6
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref7
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref7
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref7
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref8
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref8
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref8
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref9
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref9
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref10
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref10
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref10
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref10
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref11
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref11
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref11
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref12
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref12
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref12
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref12
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref13
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref13
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref13
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref14
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref14
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref14
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref15
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref15
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref15
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref16
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref16
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref16
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref16
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref16
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref17
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref17
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref17
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref17
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref18
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref18
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref18
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref19
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref19
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref19
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref19
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref19
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref19
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref19
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref19
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref19
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref20
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref20
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref20
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref20
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref20
http://refhub.elsevier.com/S2590-0595(22)00135-2/sref20

	Heavy Chain/Light Chain Antibody Immunofluorescence to Identify Monoclonal Plasma Cells in a Case of Plasma Cell-Rich Acute ...
	Introduction
	Case Report
	Discussion
	References:


