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Abstract 
Introduction: Breast cancer (BC) is the most diagnosed cancer worldwide. Multiple myeloma (MM) is a hematologic malignancy 
characterized by the overproduction of monoclonal antibodies in the bone marrow. Systemic lupus erythematosus (SLE) is 
distinguished by the aberrant activity of the immune system with heterogeneous clinical manifestations. The coexistence of 
more than one major illness in a patient can present a diagnostic challenge for clinical physicians, especially when the comorbid 
diseases share a similar clinical presentation. Herein, we report an unusual case of secondary synchronous diagnosis of MM and 
SLE after BC treatment.

Patient concerns: A 69-year-old female patient with breast cancer experienced severe skin itching and rashes on the face, 
anterior chest wall, back, and trunk for two days before admission. She had high levels of immunoglobulin and anti-nuclear 
antibodies; low levels of complements 3 and 4; positive anti-cardiolipin-IgM, anti-beta 2 glycoprotein-1 (anti-β2GP1) antibodies, 
and lupus anticoagulant results at serological testing.

Diagnosis: The postoperative pathology report showed ductal carcinoma in situ in the right breast. SLE was confirmed based 
on the 2019 European League Against Rheumatism/American College of Rheumatology (EULAR/ACR) criteria. IgG-κ type 
multiple myeloma was confirmed by bone marrow biopsy, and the patient was synchronously diagnosed with SLE and MM after 
BC treatment.

Interventions: Glucocorticoids and immunosuppressive agents, including intravenous hydrocortisone (5 g every 8 hours) and 
oral hydroxychloroquine (Plaquenil) (200 mg twice daily) were administered to treat SLE. One capsule of thalidomide 50 mg was 
administered orally every night at bedtime for MM.

Outcomes: The patient died two days later, shortly after the administration of drugs, due to multiple organ failures secondary 
to pneumonia and respiratory failure.

Conclusion: This is a case of MM and SLE after BC treatment. The present challenge was the early detection and accurate 
diagnosis of the secondary major illnesses, as the clinical manifestations were similar and non-specific between these two 
diseases. Awareness and prompt recognition of the common clinical symptoms of SLE and MM should be considered by clinical 
physicians to avoid delayed diagnoses and facilitate early treatment for a better prognosis.

The datasets generated during and/or analyzed during the current study are 
available from the corresponding author on reasonable request.
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Abbreviations: ANA = antinuclear antibody, BC = breast cancer, BUN = blood urea nitrogen, C3 = complement 3, C4 = 
complement 4, CRP = C-reactive protein, CXR = chest X-ray, ER = estrogen receptor, ESR = erythrocyte sedimentation rate, EULAR/
ACRE = uropean League Against Rheumatism/American College of Rheumatology, FKLC = free kappa light chain, FLLLC = free 
lambda light chain, Hb = hemoglobin, HER2 = human epidermal growth factor receptor 2, IFE = immunofixation electrophoresis, 
IgA = immunoglobulin A, IgE = immunoglobulin E, IgG = immunoglobulin G, IgM = immunoglobulin M, K = potassium, LDH = 
lactate dehydrogenase, MM = multiple myeloma, MRI = magnetic resonance imaging, Na = sodium, NHIRD = National Health 
Insurance Research Database, OB = occult blood, PR = progestogen receptor, SLE = systemic lupus erythematosus.
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1. Introduction

Breast cancer (BC) is the most commonly diagnosed cancer and 
the fifth leading cause of cancer death worldwide.[1] Systemic 
lupus erythematosus (SLE) is characterized by the aberrant 
activity of the immune system, wherein the immune system starts 
to attack healthy cells and tissues throughout the body, leading 
to variable clinical symptoms.[2] Multiple myeloma (MM) is 
an incurable, genetically heterogeneous disease of the plasma 
cells that is characterized by the overproduction of monoclonal 
immunoglobulin in the bone marrow.[3] Simultaneous diagnosis 
of MM and SLE is rare and unusual, while the coexistence of 
three major diseases, such as BC, MM, and SLE, is even rarer. 
The symptoms reported by patients with MM and SLE on 
initial presentation are often nonspecific and mimic viral syn-
dromes,[2,4] resulting in considerable diagnostic challenges for 
clinicians outside of oncology and rheumatology. Nevertheless, 
to the best of our knowledge, there has been no published case 
report to date describing the synchronous diagnosis of MM 
and SLE after BC treatment. Therefore, the purpose of this case 
report is to describe a very rare case of SLE and MM coex-
istence after neoadjuvant chemotherapy combined with target 
therapy for BC; this will enhance clinical physicians’ awareness 
of early detection and the differential diagnoses of comorbid 
SLE and MM.

2. Case presentation

A 69-year-old woman with a history of hypertension and hyper-
lipidemia was admitted to the hospital with a fever, which lasted 
for 2 days. She had undergone a thyroidectomy, abdominal total 
hysterectomy, and bilateral salpingo-oophorectomy in the dis-
tant past (surgery dates were excluded from the medical record). 
Approximately 8 months before admission, in November 2019, 
she complained of a painful mass in the right breast for 2 days. 
Breast sonography disclosed an irregular mass on R9/3 and 
L12/3 and enlarged bilateral lymph nodes. Core needle biopsy 
of the right breast mass confirmed invasive carcinoma of no 
special type with estrogen receptor (ER: 0%), progesterone 
receptor (PR: <1%), human epidermal growth factor receptor 
2 (Her-2/Neu positive: 90%), and Ki-67 (80%) (Fig.  1). The 
left breast mass proved to be an ER negative (0%), PR negative 
(0%), lobular carcinoma in situ. Fine needle aspiration of the 
right axillary lymph node showed metastatic carcinoma. The 
clinical staging of the right breast was cT2N1aM0, cStage IIB, 
and the molecular subtype was HER2. Breast cancer treatment 
was started with neoadjuvant chemotherapy (docetaxel and car-
boplatin) combined with a dual HER2 blockade (trastuzumab 
and pertuzumab) for six courses. (The full dose of the six-course 
neoadjuvant therapy included docetaxel 696 mg, carboplatin 
AUC 36, trastuzumab 3600 mg, and pertuzumab 2940 mg).

After 5 months of treatment, preoperative breast magnetic 
resonance imaging (MRI) showed an almost complete response 
to neoadjuvant therapy (Fig.  2). The patient subsequently 
underwent bilateral total mastectomy and sentinel lymph node 
removal of the right axillary lymph node. The final pathology 

report showed residual high-grade ductal carcinoma in situ in 
the right breast and lobular carcinoma in situ in the left breast.

Three weeks after the bilateral mastectomy, the patient con-
tinued the adjuvant treatment of the dual HER2 blockade with 

Figure 2. Breast magnetic resonance imaging (MRI) shows (A) an almost 
complete response to neoadjuvant therapy (18 mm). (B) Initial diagnosis of 
right breast cancer (46 mm).

Figure 1. Right breast core needle biopsy shows grade 3 invasive carcinoma 
of no special type, characterized by diffuse infiltration of neoplastic cells with-
out tubule formation (H&E stain, ×200).
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trastuzumab (600 mg) and pertuzumab (420 mg) every three 
weeks from May 7, 2020. However, after the eighth cycle of 
the double HER2 blockade, she developed a localized rash 
and painful mass on her left buttock. Weakness and dizziness 
were also noted. Herpes zoster was diagnosed and lasted for 
1 month; subsequently, antiviral therapy with acyclovir cream 
was administered for 2 weeks before this admission. Moreover, 
the patient suffered from fever, rhinorrhea, hoarseness, itching 
skin, and rashes over her trunk and limbs. She was brought to 
the emergency room by her family on November 14, 16, and 
17, 2020. Chest X-ray (CXR) revealed left pleural effusion. 
Laboratory tests showed the following findings: white blood 
cell count, 7.36 × 103/µL; band neutrophils, 19%; segmented 
neutrophils, 36%; platelets, 65000/µL; hemoglobin (Hb), 8.1 g/
dL; sodium (Na), 130 mmol/L; potassium (K), 3.5 mmol/L; cal-
cium (Ca), 2.07 mmol/L; creatinine, 1.1 mg/dL; and C-reactive 
protein (CRP), 5.33 mg/dL. We planned for her hospitalization 
immediately.

Two days after admission, a persistent, erythematous bilateral 
tibial rash was observed; however, no active arthritis was found 
on the hand joints, toes, elbow, and knee joints. Additional 
symptoms included anorexia and abdominal pain. The blood 
examination revealed the following results: blood urea nitro-
gen (BUN), 18 mg/dL; creatinine, 1.5 mg/dL; platelets, 21 × 103/
µL; erythrocyte sedimentation rate (ESR), 43 mm/h; Hb, 8.1 g/
dL; and Ca, 2.07 mmol/L. Urinalysis showed proteinuria (pro-
tein: 300 mg/dL, 3+, granular cast: 6–9) and hematuria (occult 
blood [OB] 1+). The 24-h urine protein was 4.4 g. CXR revealed 
bilateral syndrome and septic shock. Antibiotic treatment with 
imipenem 250 mg every 6 h and teicoplanin 400 mg every 12 h 
were used for infection control, along with a diuretic agent, anti-
histamines, blood transfusion, resuscitation, and a vasopressor 
agent. However, acute renal failure, followed by azotemia and 
refractory thrombocytopenia, was observed. The first hemodi-
alysis session was performed on November 23, 2020, and then 
every 2 days thereafter. Physical examination showed multiple 
subcutaneous skin rashes over the patient’s trunk and limbs. An 
allergy test investigating the presence of immunoglobulins, such 
as immunoglobulin A (IgA), immunoglobulin G (IgG), immu-
noglobulin M (IgM), and immunoglobulin E (IgE), revealed a 
high IgG level (>3000 mg/dL). The hematologist and rheuma-
tologist were consulted to determine the differential diagnosis 
of suspected autoimmune disease or MM. Extended blood tests 
and a series of immunological studies were obtained. The level 
of anti-nuclear antibodies was more than 1280 times greater 
than the normal value. Anti-cardiolipin-IgM, anti-β2GP1, and 
lupus anticoagulant were all positive. C3 and C4 levels were 
81.5 and <8 mg/dL, respectively (Table 1). Lupus was confirmed 
according to the 2019 European League Against Rheumatism/
American College of Rheumatology (EULAR/ACR) criteria.

Conversely, the serum immunofixation electrophoresis (IFE) 
test showed an increased IgG >3000 mg/dL and normal IgA and 
IgM levels of 114 mg/dL and 254.5 mg/dL, respectively. The 
test found an r-globulin level of 5140 mg/dL, β-globulin level 
of 1040 mg/dL, and M-protein level of 33.56%. The free kappa 
light chain (FKLC) and free lambda light chain (FLLC) were 
53437.5 mg/L and 345 mg/L, respectively, with a K/L ratio of 
157.89. The level of the serum IgE was 335/mL and that of lac-
tate dehydrogenase (LDH) was 424 IU/L (Table 2). Bone mar-
row aspiration showed at least 8% monoclonal plasma cells 
with cytoplasmic kappa light chain restriction. To confirm the 
diagnosis, a bone marrow biopsy was performed and revealed 
that plasma cells exceeded 10% of the marrow nucleated cells. 
The ancillary studies of the plasma cell showed monoclonality 
for the kappa light chain (Fig.  3). Based on the examination 
results, the disease was classified as stage 3 according to the 
Revised International Staging System for Myeloma.[5] The final 
diagnosis was IgG-κ type MM, SLE, and ductal carcinoma in 
situ of the right breast. A diagnosis of SLE was established on 
December 3, 2019, and MM was diagnosed on December 10, 

2019. Administration of intravenous hydrocortisone (50 mg 
every 8 hours) and hydroxychloroquine (Plaquenil) (200 mg 
twice a day per oral) was started on December 4, 2020, for SLE 
treatment. One capsule of thalidomide was orally administered 
every night at bedtime for MM treatment from December 10, 
2020. Unfortunately, the patient died two days after the con-
firmed diagnosis of MM because of multiple organ failure 
caused by pneumonia and respiratory failure. This timeline is 
shown in Figure 4.

3. Discussion
According to the newest global cancer statistics report, there are 
2,261,419 female BC cases, which account for 11.7% of all can-
cer cases; this has surpassed lung cancer as the most commonly 
diagnosed cancer.[1] SLE is most prevalent in women of child-
bearing age, between the ages of 15 and 44 years old.[6,7] It is a 
multiorgan disease that can mimic infectious diseases, cancer, 
and other autoimmune conditions that need a combination of 
typical clinical presentation and positive serologies for diagno-
sis.[2] The clinical manifestation of SLE is heterogenous and may 
range from fatigue and joint pain to severe and life-threatening 
organ damage. Weight loss, low-grade fever, fatigue, arthral-
gias, and arthritis are also common constitutional symptoms.[2] 
Additionally, cutaneous manifestations occur in 75%–80% of 
SLE patients.[8] Moreover, 30%–60% of all SLE patients initially 

Table 1

Laboratory findings aiding the diagnosis of systemic lupus 
erythematosus.

Blood Test Data 

ANA >1:1280
Anti-dsDNA Negative
Anti-cardiolipin-IgM Positive
Anti- β2GP1 antibodies Positive
LACscreen (s) 68.7
C3 81.5
C4 <8
Urine Data
OB (mg/dL) 0.06 (1+)
PRO (mg/dL) 300 (3+)
Granular cast (/LPF) 6-9
Creatinine (mg/dL) 35.13
Total protein (24 h urine) (mg/d) 4406.22

ANA = antinuclear antibody, Anti dsDNA = antinuclear double-strand DNA, Anti- β2GP1 
antibodies = anti-beta 2 glycoprotein-1 antibodies, C3 = Complement 3, C4 = Complement 4, 
LAC = Lupus anticoagulant, OB = occult blood, PRO = protein.

Table 2

Laboratory findings aiding the diagnosis of multiple myeloma.

Blood Test Data 

Hgb (g/dL) 8.4
Hct(%) 24.7
Platelet (*103/µL) 21
Creatinine (mg/dL) 1.5
Ca (mmol/L) 2.07
Albumin (g/dL) 2.8
LDH (U/L) 424
ESR (mm/h) 43
CRP (mg/dL) 5.33
FKLC (mg/dL) 53437.5
FLLC (mg/dL) 345
kappa/lambda ratio 154.89
IgG (mg/dL) >3000

Ca = calcium, CRP = C-reactive protein, ESR = erythrocyte sedimentation rate, FKLC = free 
kappa light chain, FLLC = free lambda light chain, Hct = hematocrit, Hgb = hemoglobin, IgG = 
immunoglobulin G, LDH = lactate dehydrogenase.
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present with renal disease[9]; primary or secondary involvement 
of the respiratory system may also occur in 50%–70% of SLE 
patients.[10] Because of the variety of clinical presentations, the 
international SLE-EULAR/ACR criteria are commonly used 
for SLE diagnosis.[2] MM is the third most common hemato-
logic malignancy, accounting for 0.9% of all cancer cases.[1] 
The median diagnosis age of MM is 65 years, with a 5-year 
survival rate of approximately 46.6%–55.6%.[3,11,12] The typi-
cal clinical presentations are known as the CRAB criteria and 
include hypercalcemia, renal insufficiency, anemia, and bone 
lesions.[3] However, just like SLE, beyond the usual CRAB symp-
toms, a significant proportion of patients with MM present with 
a variety of other clinical manifestations, which may increase 
the diagnostic difficulty,[4] especially when patients experience 
multiple medical problems. Furthermore, approximately 50.6% 
of MM patients visited their general practitioner three or more 
times before a hospital referral compared with patients with 
other cancer types.[13]

In this case report, the patient presented with three distinct 
diseases as follows: BC, SLE, and MM. Although all three dis-
eases were diagnosed at the age of 69 years, SLE and MM were 
diagnosed 8 months after the nearly complete tumor response 
for BC treatment. In this case, the diagnosis of SLE was based on 
2019 EULAR/ACR criteria,[2] which included the following: (1) 
leukopenia; (2) thrombocytopenia; (3) pleural effusion; (4) pro-
teinuria; (5) high-titer ANA; (6) positive anti-cardiolipin-IgM, 
anti-β2 GP1 antibodies, and lupus anticoagulant; and (7) low 
C3 and C4 levels. The diagnosis of the IgG-κ type MM was 
based on (1) elevated serologic IgG (> 3000 mg/dL), (2) para-
protein band of the r-globulin level of 5140 mg/dL, β-globulin of 
1040 mg/dL and M-protein of 3020 mg/dL by IFE, (3) increased 
numbers of plasma cells (20%–25%) in bone marrow biopsy, 
and (4) a kappa/lambda ratio of 154.89.

Compared with the previous literature, the diagnosis age 
of this case is quite different for SLE but compatible with 
MM.[2,3] The clinical manifestations upon initial presentation 
of this patient were fever, abdominal pain, and anorexia; 
these are common and non-specific symptoms that may 
interfere with the diagnosis of the two diseases. Moreover, 
SLE and MM often share the same clinical manifestations, 
such as anemia, leukopenia, thrombocytopenia, and renal 
involvement. According to the literature, the typical clin-
ical manifestations of MM majorly include anemia, bone 
lesion, infections, hypercalcemia, renal failure, fatigue, and 
pain,[3] all of which were observed in our case, except for 
bone lesion and hypercalcemia. Another cutaneous manifes-
tation may occur in 75%–80% of SLE patients;[2] however, 
this was not observed in this case. No indurated or flat ery-
thematous lesions were found on the malar eminences, scalp, 
arms, hands, neck, or chest of this patient; only erythema-
tous rashes over the bilateral tibial area were observed. The 
aforementioned symptoms may increase the difficulty of early 
diagnosis of the two diseases. Nevertheless, evidence shows a 
concurrent diagnosis of MM and SLE is a rare and uncommon 
event; upon performing a literature review through PubMed, 
only three case reports were found,[14–16] although there were 
some reports of an increased risk of hematological malignan-
cies after diagnosis or treatment for BC survivors.[17,18] A ret-
rospective nested case-control study based on the National 
Health Insurance Research Database (NHIRD) conducted in 
Taiwan included 14842 SLE patients and analyzed the risk 
of malignancy among SLE patients. The study found that the 
risk of malignancy was associated with cumulative exposure 
to immunosuppressants. In total, 330 patients developed 
malignancy, with BC among the most frequently diagnosed 
cancers, accounting for 16.9% of the included cases.[19] 

Figure 3. Immunohistochemical staining of myeloma cells obtained from the bone marrow biopsy. (A) H&E stain, ×400; (B) CD138 by immunohistochemistry, 
×400: >10% of plasma cells are observed by bone marrow biopsy; (C) Kappa light chain-ISH, ×400 (D) Lambda light chain-ISH, ×400: Plasma cells show kappa 
light chain restriction.
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However, in this case, SLE was diagnosed after BC treatment, 
and the patient was not administered immunosuppressants. 
Jabagi et al[17] reported that the increased risk of hematologic 
neoplasms, including MM, is related to BC treatment modal-
ities such as chemotherapy and radiotherapy. The same claim 
was found in a study by Gürel et al[20] However, in our case, 
the patient did not receive radiotherapy; rather, she received 
docetaxel, carboplatin combined with trastuzumab, and per-
tuzumab. In the literature review, we only found one report 
by Marinopoulos et al. that described an MM case emerg-
ing six months after a chemotherapy regimen of cisplatin, 
docetaxel, vinorelbine, and topotecan for non-small-cell lung 
cancer.[21] No case reports on carboplatin-, trastuzumab-, and 
pertuzumab-related secondary hematologic neoplasms were 
found. To the best of our knowledge, there has been no case 
report published to date describing the synchronous diagno-
sis of MM and SLE after BC treatment. This case illustrated 
the similar manifestations between MM and SLE upon initial 
presentation and highlighted the speed of disease progression 
leading to multiple organ failure and mortality.

Although the etiology and the possible pathogenetic mech-
anisms underlying the association among these three diseases 
remain unclear, we should recognize that the development of 
more than one aggressive major disease in the patient after BC 
treatment, unspecific symptoms such as anemia, unknown cause 
of infection, and acute renal failure should be considered for dif-
ferential diagnosis of MM and SLE to avoid delay in diagnosis 
and early treatment.
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