
Frontiers in Medicine 01 frontiersin.org

IgM kappa proliferative 
glomerulonephritis with 
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nocardiosis dermatitis: a case 
report and review of literature
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Rationale: Monoclonal gammopathy of renal significance (MGRS) represents a 
group of disorders caused by monoclonal immunoglobulin (M protein) secreted 
by B cells or plasma cells. Proliferative glomerulonephritis with monoclonal 
immunoglobulin deposition (PGNMID) is a glomerular disease and a form of 
MGRS. Here, we  presented a rare case of a patient with IgM kappa PGNMID 
complicated with nocardiosis dermatitis.

Patient concerns and diagnoses: A 56-year-old man was admitted to the 
hospital because of cutaneous purpura and proteinuria. His initial pathological 
diagnosis indicated membranous proliferative glomerulonephritis, IgM(++), 
and subacute interstitial nephritis. Based on further examination, he was finally 
diagnosed to have IgM kappa PGNMID and subacute interstitial nephritis. 
After the initial diagnosis, the patient received hormonal therapy. During the 
treatment, nocardiosis dermatitis emerged as a complication, and the hormonal 
therapy was gradually reduced. The patient refused further treatment with 
rituximab, and his health is currently stable.

Outcomes: IgM kappa PGNMID complicated with nocardiosis dermatitis is an 
extremely rare occurrence. Laboratory examination and pathological analysis 
are required to confirm the diagnosis of this disorder. Timely and accurate 
diagnosis is essential for the appropriate treatment of PGNMID.
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Introduction

Proliferative glomerulonephritis with monoclonal immunoglobulin deposition 
(PGNMID) is a rare variant of monoclonal gammopathy of renal significance (MGRS), and 
its pathogenesis is caused by abnormal monoclonal immunoglobulin (mIg) deposition in the 
glomerulus (1, 2). MGRS is characterized by pathogenic monoclonal immunoglobulins or 
light chains produced by pre-malignant plasma cells or B cell clones. Amyloidosis is the main 
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type of MGRS, followed by MIDD, cryoglobulinemia, and 
PGNMID. The most common isoform involved in PGNMID is IgG 
(mainly IgG3), and in rare cases, it is IgA or IgM isoform. This disease 
was first reported in 2004 (2, 3). The main manifestations of the 
disease are proteinuria, hematuria and renal insufficiency in different 
degrees, and more than 50% of patients with PGNMID eventually 
progress to chronic renal failure (4, 5). The diagnosis is based on the 
examination of clinical manifestations, renal pathology, immunology, 
and hematology. Besides, other mIg-related glomerular diseases need 
to be excluded, such as type I cryoglobulinemia, amyloidosis, etc. At 
present, the best treatment for this disease is not clear, and it is often 
advocated to rely on targeted and identifiable B cells and plasma cell 
clone-oriented therapy in clinic (2, 6). Here, we described a rare case 
of IgM kappa-type PGNMID complicated with nocardiosis dermatitis.

Most serum IgM belongs to the class of natural IgM, which is 
produced by B1 B cells and B1-derived plasma cells independent of 
antigen-encounter (7, 8). IgM polymers have 10 (pentamer) or 12 
(hexamer) antigen-binding domains and consist of pairs of heavy 
chains with four constant domains, each with a variable domain 
paired with the corresponding light chain (9, 10). Unlike hexamer IgM 
antibodies, pentamers also include a j-chain that stabilizes the 
pentamer structure and binds to the corresponding receptor, such as 
the polymerized immunoglobulin receptor (pIgR) (11, 12). When IgM 
is deposited in the kidney, it can activate the local complement 
pathway by binding with specific epitopes of damaged or stressed 
glomerulus and C1q, causing the release of inflammatory factors (such 
as IL-6 and TNF-a), destroying the glomerular filtration barrier and 
leading to proteinuria. Here, we describe a rare case of IgM kappa 
PGNMID complicated with nocardia dermatitis. At present, the 
consensus of PGNMID treatment needs a clone-oriented method. 
However, some cases are stable for a long time after being treated with 
traditional methods. We report here a case of IgM kappa PGNMID 
whose urine protein and serum creatinine were stable for a long time 
after steroid and symptomatic treatment, and nocardia 
dermatophytosis was complicated in the course of the disease due to 
various factors.

Case presentation

In November 2020, a 56-year-old man was hospitalized at the First 
Hospital of Jilin University because of cutaneous purpura and 
proteinuria that had occurred 1 year ago. The patient was suffering 
from purpura in both lower limbs without any apparent inducing 
factor. He visited the Second Hospital of Changchun City, where his 
proteinuria status and 24 h urinary protein level were found to be “+” 
and 0.4 g/day, respectively. The patient also showed gross hematuria 
and intermittent remission or new onset of purpura due to irregular 
treatment. During the follow-up, his 24 h urinary protein level 
increased to 2.63 g/day. One month ago, he had orally taken 3 capsules 
of Bailing Capsule, 3 pouches of Shenyanling Granules, and 2 pouches 
of Huaiqihuang Granules. During the disease course, he had cough 
and expectoration; however, he did not have fever, nausea, vomiting, 

joint swelling and pain, oral and nasal ulcers, hair loss, photosensitivity, 
dry mouth, and dry eyes. He also denied a history of hypertension, 
diabetes, and coronary heart disease. He  had undergone 
appendectomy for treating appendicitis 40 years ago. He was a current 
smoker, with a history of smoking for more than 30 years at an average 
of 10 cigarettes per day.

Physical examination on admission revealed the following 
findings: temperature, 36.5°C; respiratory rate, 18 breaths/min; blood 
pressure, 160/91 mmHg; pulse rate, 90 bites/min; jugular vein, not 
distended; breathing sound in both lungs, pronounced; wet rales, 
audible. Moreover, he had mild edema and no abnormality in the 
heart and abdomen and no rash on both lower limbs. Laboratory 
investigation upon the patient’s first admission was shown in Table 1.

Because the patient reported intermittent skin purpura in both 
lower limbs, he  underwent the following examinations: three 
rheumatism tests; five immunological assays for IgG, IgA, IgM, and 
complement C3 and C4; rheumatoid factor (RF) typing; anticyclic 
citrullinated peptide (CCP) antibody test; antinuclear antibody 
(ANA) series test; antineutrophil cytoplasmic antibody (ANCA) 
test; and screening tests for autoimmune diseases. Serum 
immunoelectrophoresis assay showed positive results for IgM kappa 
light chain, while urine immunoelectrophoresis showed negative 
results. Because the patient showed positive result for serological tests 
related to rheumatism, increased RF level, decreased complement C3 
and C4 levels, and a history of skin purpura, a cryoglobulin test was 
performed; however, the result was negative. A urological examination 
with an abdominal color Doppler ultrasonography revealed stones in 
the left kidney and prostate and hyperplasia of prostate. In line with 
the cough and expectoration symptoms and long-term smoking 
history of the patient, lung computed tomography (CT) showed slight 
chronic inflammation in the middle lobe of the right lung, the lingual 
lobe of the left lung, and a small nodular density shadow was seen in 
the middle lobe of the right lung, slightly pulling the adjacent pleura. 
The chronic inflammation in both lungs at the time of admission was 
due to high absolute value of neutrophils, symptoms of cough and 
expectoration, and long-term smoking history. The presence of lesions 
in the middle lobe of the right lung was considered to be  due to 
previous untreated tuberculosis. The purified protein derivative test 
and the T-SPOT. TB test were performed to detect tuberculosis; 
however, both tests showed negative results.

Kidney biopsy performed on December 1, light microscopy 
revealed that 2 of 21 glomeruli in the punctured renal tissue had 
glomerulosclerosis. In the remaining glomeruli mesangial cells diffuse 
proliferation with mesangial matrix segmental expansion, mesangial 
interposition into the capillary walls, and segmental swelling of the 
endothelial cells was found (Figure 1A). The localized focal renal 
interstitium showed lymphoid and macrophage infiltration and mild 
fibrosis (Figure 1B). The arterioles showed no apparent abnormalities. 
Congo red staining of the renal puncture tissue was negative. 
Immunofluorescence assay revealed segmental deposition of IgA(−), 
IgM(++), IgG(−), C3(++ to +++), C4(−), C1q(−), F(−), Kappa(−) 
and Lambda(−) along the glomerular capillary wall of five glomeruli. 
Membranoproliferative glomerulonephritis (MPGN) with mild 
subacute interstitial nephritis was the most probable diagnosis. 
Electron microscopy of the glomeruli revealed segmental insertion, 
segmental endothelial cell hyperplasia and swelling with an increased 
amount of lysosomes, bulk electron-dense deposition in the segmental 
subendothelium and subsegmental epithelium, no specific tangible 

Abbreviations: MGRS, Monoclonal gammopathy of renal significance; PGNMID, 

Proliferative glomerulonephritis with monoclonal immunoglobulin deposition; 

MPGN, membranoproliferative glomerulonephritis.
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structures, and segmental thickening of the glomerulus basement 
membrane with segmental double track sign (Figure 1C). Podocyte 
foot processes were fused. Renal tubular epithelial cells showed 

vacuolar degeneration and an increase in the amount of lysosomes; 
moreover, some of these cells were atrophied. Interstitial edema, 
infiltration of lymphocytes and mononuclear cells, and collagen fiber 
hyperplasia were observed (Figure  1D). Except for subsequent 
nephritis, the diagnosis was consistent with MPGN with 
tubulointerstitial damage.

Serum IgM kappa immunoelectrophoresis was positive and 
serum protein electrophoresis showed the presence of M protein in 
serum. Therefore, hematological diseases were not excluded, and bone 
needle biopsy was performed. The bone marrow test indicated the 
possibility of secondary anemia and showed that 1% percent of the 
plasma cells in the bone marrow were naïve. It should be noted that 
multiple myeloma cannot be identified through hematological tests, 
and patients are advised to undergo periodical reexaminations.

The patient showed repeated occurrence of purpura in both lower 
limbs during the disease. However, because there was no occurrence 
of purpura during hospitalization and no photos of skin purpura were 
provided, a skin biopsy was not performed, and the nature of purpura, 
such as allergic purpura or Henoch-Schönlein purpura dermatitis, 
could not be determined. Based on the results of renal biopsy and 
related examinations, the patient was diagnosed to have MPGN, 
subacute interstitial nephritis, hypertension, and moderate anemia. 
Furthermore, according to the lung CT findings and tuberculosis-
related indicators, after consultation with a hospital specializing in 
tuberculosis treatment, it was considered that the patient’s tuberculosis 
condition was stable and noninfectious; therefore, anti-tuberculosis 
treatment was presently not required. As the patient had subacute 
renal tubulointerstitial injury, glucocorticoid therapy was 
recommended after a complete assessment of the patient’s condition, 
and the patient and his family were informed of the side effects of this 
therapy. After obtaining consent, prednisone acetate (40 mg) was 
administered orally once daily from December 5, 2020. At discharge, 

FIGURE 1

(A) Light microscopy shows segmental thickening of the glomerular 
basement membrane with segmental double-track sign (Periodic 
acid-Schiff staining: magnification ×100). (B) Light microscopy 
shows infiltraton of interstitial inflammatory cells (hematoxylin-eosin 
staining: 200× magnification ×100). (C) Electron microscopy shows 
the deposition of a massive electron-dense substance and the 
formation of a double-track sign in the subcutaneous layers (red 
arrow). (D) Electron microscopy shows that the cells in segmental 
capillaries were increased and swollen with lysosomes.

TABLE 1 Initial laboratory investigation upon admission.

Parameters Value References Unit

24 h urinary protein 1.29 0–0.2 g

24 h urinary microalbumin 1448.4 0–30 mg

Serum creatinine 94.6 57–97 μmol/L

eGFR 77.17 >90 mL/min

Total protein 55.5 65–85 g/L

Serum albumin 33.4 40–55 g/L

White blood cell count 5.02 3.50–9.50 ×109/L

Red blood cell count 3.05 4.30–5.80 ×1012/L

Hemoglobin 94 130–175 g/L

Platelet 209 125–350 ×109/L

Cholesterol 3.85 2.6–6.0 mmol/L

Triglyceride 2.19 0.28–1.80 mmol/L

Acid 262 210–430 μmol/L

Erythrocyte sedimentation rate 41 0–15 mm/h

Total IgG 5.61 8.6–17.4 g/L

C3 0.58 0.7–1.4 g/L

C4 0.05 0.1–0.4 g/L

IgM 4.81 0.3–2.2 g/L

IgA 1.04 1.0–4.2 g/L
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the patient’s serum creatinine level was 144.2 μmol/L, and the 24 h 
urinary protein level was 1.14 g/day. He returned to our hospital for a 
re-examination on January 6, 2021. The immunological assay results 
were as follows: decreased levels of total IgG and complement C4 
(5.21 g/L and 0.02 g/L, respectively), normal levels of IgA and 
complement C3 (1.03 g/L and 0.7 g/L, respectively), and increased 
levels of IgM (6.52 g/L). Serum immunoelectrophoresis assay revealed 
positive results for IgM and kappa light chain. The laboratory tests 
revealed the following results: increased 24 h urinary protein level 
(2.44 g/day), decreased eGFR (74.31 mL/min), increased serum 
creatinine level (97.6 μmol/L), and decreased hemoglobin level 
(108 g/L). After treatment, the serum creatinine level was stable, and 
anemia was corrected, thus demonstrating the effectiveness of 
hormonal therapy. The dose of prednisone acetate was reduced to 
35 mg/day orally, and then glucocorticoid administration gradually 
decreased, and it was reduced to 25 mg orally once daily on March 
8, 2021.

On March 20, 2021, the patient began to experience pain and 
showed development of skin masses on the neck, lumbar region, and 
anterior tibia (Figures 2A–C). A lymph node color Doppler ultrasound 
and tuberculin test revealed no abnormalities. A tissue biopsy revealed 
a necrotic mass, and the tumor showed no improvement even after 
oral administration of moxifloxacin hydrochloride tablets (Baifule). 
In mid-April, he traveled to Shanghai for medical treatment, where a 
bone marrow biopsy was performed to rule out hematological 
malignancies. An ultrasonography of the tumor in our hospital in late 
April revealed that the cyst was mixed with a solid tumor, and the 
largest tumor in the waist measured was 44 mm × 61 mm. The lung CT 
scan showed a small amount of tuberculosis in the middle lobe of the 
right lung; however, this finding was uncertain. A closer examination 
of the density shadow of the soft tissue at the root and axilla of the left 
neck was recommended. The T-SPOT. TB test showed a negative 
result, and a consultation with the tuberculosis-specializing hospital 
confirmed that the patient had stable and noninfectious tuberculosis. 
On April 27, 2021, the daily dose of prednisone acetate was lowered 
to 20 mg orally. On April 30, 2021, the patient experienced discomfort 
and fever, indicating changes in the characteristcs of the tumor. 
Cutaneous abscess puncture drainage was performed in the 
Otolaryngology Department of The Second Hospital of Jilin 

University. Second-generation sequencing of the abscess drainage 
fluid detected 58,017 sequences of Nocardia and 6 sequences of human 
cytomegalovirus (CMV). Experts from the Department of Infectious 
Diseases confirmed the diagnosis of cutaneous nocardiosis and did 
not rule out human CMV infection. From May 7, 2021, the patient 
was given 2 tablets of compound sulfamethoxazole orally twice a day; 
ganciclovir (75 mg) and ampicillin sodium (4 g) were administered 
intravenously twice a day; and the dose of prednisone acetate was 
lowered to 10 mg/day. He was admitted to the Second Hospital of Jilin 
University on May 10, 2021. The findings on admission were as 
follows: blood pressure, 122/82 mm Hg; creatinine level, 201 μmol/L; 
β2-microglobulin level, 5.34 mg/L; albumin level, 29.8 g/L; white 
blood cell count, 19.4 × 109/L; and neutrophil count, 
18.7 × 109/L. Prednisone acetate, Betrolek, Bailing capsules, and 
Huaiqihuang granules were prescribed as medications for the 
MPGN. Anti-infection treatment was commenced with compound 
sulfamethoxazole and minocycline hydrochloride pills, while antiviral 
treatment was provided through intravenous administration of 
ganciclovir and ampicillin. The patient’s hormone levels gradually 
decreased. Albumin supplementation was initiated on May 18, 2021, 
at the frequency of one bottle/day. On May 24, 2021, the patient’s 
symptoms considerably improved; his creatinine level decreased to 
150 μmol/L and total white blood cell count reduced to 6.1 × 109/L. The 
tumor drainage strip was removed on May 28, 2021. On May 31, 2021, 
he was discharged from the hospital under the following conditions: 
creatinine, 145 μmol/L; β2-microglobulin, 4.0 mg/L; eGFR, 45.7 mL/
min; and normal total white blood cell and neutrophil counts. 
Treatment with sulfamethoxazole and amoxicillin-clavulanate 
potassium orally was continued for 3 months following discharge.

On May 22, 2022, the following findings were noted at our 
hospital: serum creatinine level, 130.3 μmol/L; 24 h urinary protein 
level, 1.29 g/day; eGFR, 51.65 mL/min; and albumin level, 37.2 g/L. The 
neutrophil and total white blood cell counts were also normal. Serum 
Ig light chain and IgM levels were elevated. Paraffin-embedded renal 
tissue sections were used for antigen repair and immunofluorescence 
assay. The following results were obtained: IgA (−), IgM (++), IgG (−), 
C3 (++ to +++), C4 (−), C1q (−), F (−), kappa (++), and lambda (±) 
(Figures  3A–C). Immunoelectron microscopy suggested that 
glomerular subendothelial and subepithelial deposition and presence 

FIGURE 2

(A) Neck mass. (B) Lumbar mass. (C) Anterior tibia mass.

https://doi.org/10.3389/fmed.2024.1161560
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Chen et al. 10.3389/fmed.2024.1161560

Frontiers in Medicine 05 frontiersin.org

of lysosomes in endothelial cells, with kappa (++ to +++) and lambda 
(±) (Figures 3D,E). This finding confirmed the diagnosis of PGNMID 
with restricted expression of kappa light chains. On August 29, 2022, 
the patient’s visit at our hospital yielded the following results: serum 
creatinine level, 133 μmol/L; 24 h urinary protein level, 1.242 g/day; 
and albumin level, 40.7 g/L. Serum immunoelectrophoresis yielded 
positive results for IgM and kappa light chain. The results for the five 
immunity factors were as follows: total IgG, 5.81 g/L; IgA, 1 g/L; IgM, 
9.06 g/L; complement C3, 0.55 g/L; and complement C4, 0.06 g/L. At 
the same time, we performed multiple immunofluorescence staining, 
and in this case, IgM and kappa light chain co-located well 
(Figures 4A–E). The patient was finally diagnosed to have IgM kappa-
type PGNMID. Figure  5 shows the clinical course of the patient. 
Rituximab was recommended as the next therapeutic option; however, 
the patient and his family declined to opt for this therapy.

Discussion

MGRS is a disorder caused by monoclonal immunoglobulins 
secreted by clones of nonmalignant plasma cells or B cells (13). 
PGNMID is a specific type of MGRS (14). Kidney biopsies often show 

mesangial proliferative, membranoproliferative, or intracapillary 
proliferative glomerulonephritis on light microscopy, and the deposits 
are usually monoclonal Ig; this disorder was first reported in 2004 (3). 
Usually, the deposition of IgG, IgA, and IgM is a rare incidence (2, 3, 
15–19). In the present case, kappa light chain deposition was initially 
not detected in the glomerulus by fluorescence staining of the frozen 
sections, and the diagnosis was not confirmed. After 
immunofluorescence assay and immunoelectron microscopy of 
paraffin sections were performed, the kappa chain deposition was 
confirmed. Further multiple immunofluorescence staining showed 
that IgM and kappa light chain were well co-located, indicating that 
monoclonal IgM was deposited in kidney tissue. Taken together with 
the results of serological tests and light microscopy, the patient was 
diagnosed to have IgM kappa PGNMID. Immunofluorescence on 
frozen sections (IF-F) is the traditional pathological test for diagnosing 
kidney diseases; however, the use of frozen sections of a kidney biopsy 
has limitations and can affect the diagnosis of the disease when frozen 
tissue is inadequate or unavailable (20, 21). Moreover, according to 
previous studies, the determination of Ig deposition with the IF-F 
method may yield false negative result, which is termed “masked 
deposits,” and the reason for this issue is related to the destruction of 
antigens in frozen sections (21–23). Paraffin immunofluorescence 

FIGURE 3

(A–C) Under IF, IgM and kappa light chain were deposited in mesangial area and vascular loops (green), where lambda light chain was negative (FITC 
direct immunofluorescence:magnification ×400). (D) Electron microscopy showed kappa light chain (++ to +++) in glomerular subendothelial and 
subepithelial deposition. (E) Electron microscopy shows lambda light chain (±).
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FIGURE 4

Multiplex immune fuorescence staining of glomerular (FITC indirect immunofluorescence:magnification ×400). (A) Nucleoplasm (blue). (B) IgM light 
chainstaining (green). (C) Kappa light chain (red). (D) IgM and kappa light chain. (E) IgM, kappa light chain and nucleoplasm.

FIGURE 5

Clinical course of the patient after admission. Creatinine (Cr); 24  h urinary protein quantification (UTP); serum albumin (ALB); complement 3 (C3); 
complement 4 (C4); immunoglobin A (IgA); total immunoglobin G (IgG); immunoglobin M (IgM).
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(IF-P) is a valuable salvage technique, as antigen retrieval in IF-P 
staining can unmask immune deposits; thus, IF-P is more sensitive 
than IF-F in some renal diseases such as PGNMID (24). Recent 
studies show that RF IgM has different affinities. Similar to natural 
autoantibodies found in healthy people, the low-affinity RF IgM is 
polyreactive and reduces the level of disease-causing IgG 
autoantibodies in the body by neutralizing IgG (25). However, RF IgM 
with high affinity is monoreative, which can protect the antigen it 
recognizes from degradation. RF IgM autoantibodies from rheumatoid 
arthritis patients typically bind with high affinity the Fc portion of 
IgG, which may protect and hence intensify the effect of pathogenic 
IgG (25, 26). Therefore, it is of great significance to identify the 
polyreactive and monoreactive of IgM deposited in the kidney tissue 
of this patient to understand the pathogenic role of RF IgM in this 
patient. Due to the lack of renal tissue samples in this case, IgM 
reactivity could not be identified.

IgM kappa light chain-type PGNMID is extremely rare. To date, 
only 7 cases have been reported in PubMed and other databases; of 
these, 6 cases were due to unknown causes, and 1 case was caused by 
hematological malignancies (see Table 2). The majority of patients 
with PGNMID are middle-aged and older males, and therapeutic 
options include glucocorticoids, bortezomib, rituximab, and novel 
cloning-directed therapy. Based on previous studies, the pathogenesis 
of PGNMID may be  associated with hematological malignancies, 
infections, and immunocompromised patients (2, 27–30). In the 
present case, testing such as bone marrow aspirate biopsy ruled out 
hematological malignancies. Fujita et al. (31) reported two cases of 
PGNMID in patients infected with parvovirus B19. The clinical 
symptoms of PGNMID subsided after antiviral therapy, and laboratory 
testing revealed normal condition, thus suggesting that PGNMID in 
these two individuals was caused by the viral infection (2, 31). The 
causative factor of this rare disorder is unknown, and the pathogenic 
factors of this rare case are still unclear, and no hematological 
malignant tumor has been found in clinic. After 4 months of 
glucocorticoid therapy, the patient showed infection with Nocardia 
farcinica, and laboratory tests showed no substantial improvement in 

the patient’s condition even after this infection was treated. This 
finding indicates that infection is not the direct cause of PGNMID, but 
rather a coexisting condition that occurs during its therapy.

In the present case, the patient showed many skin abscesses 
during steroids therapy. Together with Nocardia sequences, the 
sequences of human CMV were also detected in the abscess 
drainage fluid. Human CMV infection is a severe complication in 
immunocompromised patients. Skin manifestations of this infection 
are very rare; maculopapules are the main manifestation on the skin, 
and ulcers, blisters, erosion, plaques, and nodules may also appear 
(32, 33). The probability of skin abscesses is very low, and most of 
the lesions are located in the perianal, genital, and the surrounding 
areas (34). This patient showed no skin rash, ulcer, blisters, or other 
manifestations, and the abscesses were distributed in the neck, 
lumbar region, and anterior tibia. Because the number of sequences 
of Nocardia in the skin abscess drainage fluid was significantly 
higher than that of human CMV, Nocardia infection was consider 
the cause of abscess. Nocardiosis is a rare disease caused by 
Nocardia, which occurs as respiratory or skin infections; most 
patients have lung infections, followed by central nervous system 
and skin infections (35). It often occurs in immunodeficient patients 
(HIV infection, etc.) or immunocompromised patients (long-term 
use of glucocorticoids, malignant tumors, diabetes, etc.). The lung 
CT findings of the patient were normal, and there was no 
manifestation of central nervous system infection; thus, the 
diagnosis was confirmed as nocardiosis dermatitis. The cause of 
infection with this bacterial species is considered to be related to the 
patient’s history of nephritis, treatment with glucocorticoids, and 
low immunity. Sulfonamides are the primary first-line treatment 
agents for nocardiosis, and trimethoprim-sulfamethoxazole (TMP-
SMX) is the most widely used sulfonamide (36). The patient’s 
condition improved after receiving treatment for nocardiosis, 
including puncture, drainage, and compound sulfamethoxazole. 
When the first medication is ineffective, combination therapy—such 
as amikacin and TMP-SMX, imipenem and TMP-SMX, or amikacin 
and cefotaxime—is frequently used (36, 37). Interferon, a new class 

TABLE 2 Summary of previous reports of IgM Kappa PGNMID and their clinical characteristics.

References Years Age Gender Treatment plan Curative effect

van Kruijsdijk (5) 2020 53/34 Female/Female

Azathioprine + prednisolone/bortezomib 

+ rituximab + dexamethasone (later 

discontinued due to side effects)

Serum creatinine remained stable, no hematuria or 

proteinuria/serum creatinine remained stable, no 

hematuria or proteinuria

Yamaguchi (8) 2018 53 Male Angiotensin receptor blocker
After 3 years, eGFR decreased slightly (65.7 to 64.2) and 

urinary protein increased (3.5 to 3.8 g/g)

Yahatam (10) 2012 38 Male
Steroids + prednisone + angiotensin 

receptor blockers + statins

Proteinuria and serum creatinine levels remained 

unchanged, and serum creatinine levels gradually 

increased to 1.5 mg/dL after prednisone was discontinued

Oe (11) 2013 48 Male

(Secondary to chronic lymphocytic 

leukemia) rituximab + fludarabine + 

cyclophosphamide

Protein/creatinine ratio decreased by 2 g/g, serum 

creatinine did not change significantly

Lima (12) 1990 76 Male
6-methylprednisolone + chlorosuccinic 

acid

Serum creatinine remained stable and 24 h urine protein 

was less than 1 g

Ramosr (13) 2007 48 Male Prednisone + chlorbutanol

After 1 year of treatment, monoclonal m and k chains 

disappeared in serum and urine immunofixation, serum 

IgM levels remained high, proteinuria remained 

unchanged, and renal function deteriorated
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of medication that is currently being used to treat refractory 
disseminated Nocardia infection, functions primarily by inducing 
several antibacterial effects and by inhibiting the intracellular 
growth of pathogens. Although it has a good therapeutic effect, it is 
rarely used in clinical practice because of several negative side 
effects (38).

PGNMID was previously treated mainly through empirical 
treatment, including steroids and immunosuppressive drugs (such as 
cyclophosphamide), and some patients achieved temporary relief. In 
recent years, bortezomib and rituximab have been used for treating 
PGNMID (39). The former can stabilize renal function by inducing 
apoptosis of monoclonal plasma cells and inhibiting renal fibrosis. The 
latter is an anti-CD20 monoclonal antibody that protects the kidneys 
by depleting B lymphocytes and thereby improves the disease 
remission rate (19, 39, 40). In recurrent cases, adequate 
immunosuppression, such as immunosuppressants combined with 
rituximab, should be selected (17, 19, 40, 41). The latest approach to 
treat PGNMID is clone targeting, represented by daratumumab, 
which is commonly used in treating multiple myeloma and mainly 
targets abnormal plasma cell clones. However, in only 30% of patients 
with PGNMID, abnormal monoclonal immunoglobulins can 
be  detected in serum, urine, or bone marrow; consequently, 
daratumumab has not been widely used (18, 42).

Based on the diagnosis and treatment of this case and the review 
of relevant literature, we found that the incidence of PGNMID was 
low and that IgM kappa-type PGNMID with the complication of 
nocardiosis dermatitis was even rarer. This rare condition must 
be  differentiated from glomerular disorders with deposits of 
monoclonal Igs (e.g., amyloidosis, type I cryoglobulinemia-induced 
renal damage, etc.). In the present case, bone and lymph node biopsies 
ruled out hematologic illnesses; however, the underlying etiology is 
unknown. Currently, the patient’s condition is stable, and he declined 
to undergo rituximab treatment. Our case suggested that physicians 
should be vigilant of this illness, perform prompt diagnosis, and offer 
the patient the best course of therapy.
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