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Key Clinical Message

Malignancy may be a possible cause of systemic lupus erythematosus (SLE) flare-
ups, and it is necessary to consider it in the context of treatment resistance. In
this case, we present a challenging instance of concomitant nodal marginal zone
B-cell lymphoma (NMZL) and SLE flare-up in a 41-year-old male patient.

Abstract

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease that can
cause various symptoms and affect multiple organs in the body. It is also asso-
ciated with the development of malignancies, especially lymphomas. This case
report discusses a patient who experienced a flare-up of SLE along with hyper-
calcemia, which led to the diagnosis of nodal marginal zone B-cell lymphoma
(NMZL). This is the first case of its kind to be reported. A 41-year-old man with a
10-year history of SLE and antiphospholipid syndrome (APS) was referred to our
center due to several symptoms, including fatigue, oral lesions, dyspnea, bilateral
wrist pain and inflammation, mild pericardial effusion, organ enlargement, pan-
cytopenia, high erythrocyte sedimentation (ESR) level, high anti-double stranded
DNA (anti-dsDNA) level, low complement level, resistant hypercalcemia, and
high brain natriuretic peptide (pro-BNP) level. After further testing, it was dis-
covered that the patient had NMZL, which was the ultimate diagnosis. He un-
derwent six cycles of the R-CHOP chemotherapy regimen, and his clinical and
laboratory conditions improved during follow-ups. The initial case of SLE flare-
up, with concomitant NMZL is being reported as the final diagnosis. In simpler
terms, it is possible for lymphoma to manifest as a potential cause of SLE flare-
ups, and clinicians should be mindful that they need to consider malignant condi-
tions when faced with treatment resistance.
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1 | INTRODUCTION

Systemic lupus erythematosus (SLE) is an autoimmune,
episodic, and chronic disease that can affect many dif-
ferent organs in the body, particularly the joints, skin,
kidneys, liver, lungs, heart, nervous system, and hema-
topoietic organs."” SLE patients are at increased risk
of developing cancers, especially hematological ma-
lignancies.>* For instance, lymphoma risk in SLE was
higher in male than female patients.” Although the
causal pathogenic mechanisms involved remain un-
clear, dysregulation of the immune system and chronic
inflammation are recognized as causes of malignancy in
SLE patients.6 In this regard, treatment, a persistently
activated immune system, viral infection, overlap syn-
dromes, and traditional lifestyle cancer risk factors are
the factors that could contribute to the increased cancer
risk in SLE patients.”® In this study, a case of nodal mar-
ginal zone B-cell lymphoma (NMZL) in a patient with
SLE flare-up is reported.

2 | CASE HISTORY/EXAMINATION

A 41-year-old man with a 10-year history of SLE was
referred to Beheshti Hospital, affiliated with Kashan
University of Medical Sciences. He met the American
College of Rheumatology (ACR) criteria for SLE, in-
cluding photosensitivity, malar rash, thrombocyto-
penia, low complement level, positive fluorescent
antinuclear antibody (FANA) antibodies, and anti-
double stranded DNA (anti-dsDNA). He also had an-
tiphospholipid syndrome (APS), with two episodes of
deep vein thrombosis (DVT), positive anti-cardiolipin
antibodies, and lupus anticoagulant. The patient did
not have a history or risk factors for human immunode-
ficiency virus (HIV); EBV (Epstein-Barr virus) was not
reported (IgG and IgM antibodies were negative); and
leishmaniosis also was not reported (the patient was
not living in the common area for leishmaniosis). He
had no family history of the disease or history of blood
product transfusion. The patient was being treated with
prednisolone (7.5mg/day), azathioprine (100 mg/day),
hydroxychloroquine (400 mg/day), and warfarin (5 mg/
day), and he presented with fatigue, fever, arthralgia,
an oral lesion, and a high ESR for 2 months. Dry mouth
and dry eye were not reported.

2.1 | Methods (differential diagnosis,
investigations, and treatment)

The patient's dosages of prednisolone and azathioprine
were increased to 15mg/day and 150mg/day, respec-
tively. However, due to the onset of dyspnea and failure to
respond to the initial therapies, rituximab (1 g) was added;
and azathioprine was discontinued. Two weeks later, the
patient was admitted to our center due to recurrent oral
lesions, increased arthralgia, dyspnea, and a new onset of
pancytopenia (anemia, leukopenia, and thrombocytope-
nia). At the time of admission, the patient was conscious
and aware, with a blood pressure of 120/80 mmHg, a heart
rate of 100 beats per minute, a respiratory rate of 30 breaths
per minute, an oral temperature of 38°C (100.4 F), and an
oxygen saturation of 89% in ambient air. Additionally, the
patient was found to have splenomegaly and cervical lym-
phadenopathy (1-2cm). A peripheral blood smear (PBS)
test confirmed pancytopenia (anemia, leukopenia, and
thrombocytopenia).

The patient exhibited painless oral lesions, respiratory
distress, and swelling in both wrists, with no limitation in
range of motion. The distal pulses were normal. The labo-
ratory test results are shown in (Table 1).

To further investigate the patient's condition, transtho-
racic echocardiography (TTE) was performed, which re-
vealed mild pericardial effusion. A chest spiral computed
tomography (CT) scan without contrast was conducted,
but no remarkable concerns were identified. An abdom-
inal and pelvic spiral CT scan with contrast revealed
splenomegaly.

Due to the patient's oral lesions, dyspnea, bilateral
wrist synovitis, mild pericardial effusion, pancytopenia
(anemia, leukopenia, and thrombocytopenia), high ESR
and CRP level, high anti-dsDNA level, low complement
level, hypercalcemia, and high pro-BNP level, an SLE
flare-up was suspected.

The patient was given a daily dose of intravenous
methylprednisolone (1g) for 3days. Despite that, hyper-
calcemia persisted, and a sestemibi scan was performed
to evaluate the parathyroid glands, which showed no ab-
normalities. Subsequently, a bone mineral density (BMD)
test was conducted, which indicated that the patient
had osteopenia. It was also suspected that the flare-up
was triggered by an infection, which was evident from
the fever and high procalcitonin level. To treat the pre-
sumed infection, the patient was given broad-spectrum
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TABLE 1 The patient's laboratory data.

Test (value) On admission
White blood cell count (x10°/L) 1900
Hemoglobin (g/dL) 8.7
Mean corpuscular volume (fL) 86
Platelet count (xX10*3/puL) 26
Erythrocyte sedimentation rate 102
(mm/h)

C-reactive protein (mg/L) 187
Blood urea nitrogen (mg/dL) 12
Creatinine (mg/dL) 1
Prothrombin time (s) 63
Partial thromboplastin time (s) >120
International normalized ratio 5.6
Calcium (mg/dL) 12
Phosphorus (mg/dL) 2
Vitamin D level 30
Probrain natriuretic peptide (pg/mL) 786
Direct and indirect coombs Negative
Blood culture Negative
HIV (1, 2) antibodies Negative
EBV IgG antibody Negative
EBV IgM antibody Negative
Anti-La (SSB) Negative

Urine analysis

Trace proteinuria

Albumin (g/dL) 3.2
Fluorescent antinuclear antibody 1/160
Complement component 3 (mg/dL) 34
Complement component 4 (mg/dL) 5
Anti-double-stranded DNA (IU/mL) 23.5
Anti-Ro (SSA) >100
Cytomegalovirus polymerase chain Negative
reaction

24h urine protein (mg/day) 343

24h urine calcium (mg/day) 52
Troponin Negative
Aspartate transferase (U/L) 22
Alanine transferase (U/L) 34
Alkaline phosphatase (IU/L) 133
Procalcitonin (ng/mL) 0.65
Parathyroid hormone (pg/mL) 55
COVID polymerase chains reaction Negative
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After methylprednisolone pulse Reference value
6400 4000-11,000
8.1 12-18

88 80-96

34 165-415
25 <20

33 <10

12 7-20

1 0.5-1.4
40 10-13

30 25-35
33 <11

12 8.5-10
2.5 2.5-4.5
32 30-40

23 <250
Negative Negative
Negative Negative
Negative Negative
Negative Negative
Negative Negative
Negative Negative
Normal -

3.2 3-5

- >1/100

- 90-180

- 10-40

- <12

= <12

- Negative
= <100

- 100-300
- Negative
22 <37

34 5-41

133 80-360

= <0.3

- 10-65

- Negative

intravenous antibiotics, including 1g meropenem (1g)
every 8 h, ciprofloxacin (400 mg) every 12h, and vancomy-
cin (1g) every 12h. The patient's condition improved after
3days as his oral lesions decreased, his fever resolved, and
his pancytopenia converted to bicytopenia (anemia and

thrombocytopenia). Following this, methylprednisolone
was stopped, and prednisolone was initiated at a dose of
1mg/kg/day. Despite the progress, the patient’s bicytope-
nia and hypercalcemia persisted. Even after the addition
of intravenous pamidronate (60mg), the blood calcium
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concentration remained high. Due to the persistent ane-
mia, thrombocytopenia, hypercalcemia, fatigue, and
weakness, the patient underwent a hematology workup.
A bone marrow malignancy was suspected, and the pa-
tient underwent bone marrow aspiration (BMA) and bone
marrow biopsy (BMB), along with flow cytometry.

The bone marrow biopsy revealed fragments of bone
trabecula and marrow spaces with around 70% cellularity.
There was a decrease in megakaryocytes and no evidence
of granuloma formation. Neoplastic lymphoid cells with
round nuclei and clear diffuse cytoplasm had replaced
the hematopoietic elements. An immunohistochemistry
(IHC) test showed that these neoplastic cells were positive
for CD20, Pax5, and BCL-2, and approximately 5% posi-
tive for ki67. However, they were negative for TdT, CD34,
CD30, CD3, CD5, CD10, CD23, Cyclin D1, and BCLé.

Immunophenotyping results of bone marrow aspirate
cells by flow cytometry revealed a lymphoid cell popu-
lation comprising approximately 52% of the total cells
analyzed. These cells were mostly composed of mature B-
cells that expressed the CD45, CD19, CD20, CD22, surface
kappa light chain and were negative for the CD5, CD10,
CDl11c, CD23, CD25, CD103, FMC7, CD34, TdT, and T-
cell markers.

Both methods showed that the neoplastic cells were
negative for CD5, CD10, and CD23, and these results sug-
gest nodal marginal zone B-cell lymphoma (Figure 1).

2.2 | Results (outcome and follow-up)
After undergoing six cycles of the R-CHOP chemotherapy
regimen, he had his calcium levels checked. They re-
turned to normal (8.5mg/dL) after two cycles of chemo-
therapy. A follow-up bone marrow biopsy (BMB) showed
that he had no remaining disease and was symptom-free.
A peripheral blood smear (PBS) test showed bicytopenia,
indicating anemia and thrombocytopenia. His peripheral
blood counts also improved. Currently, he is taking pred-
nisolone, azathioprine, hydroxychloroquine, and warfa-
rin. His overall health is good.

3 | DISCUSSION

A challenging case of a 41-year-old male patient who has
a history of SLE and APS is presented. He presented with
multiple symptoms, including oral lesions, dyspnea, bilat-
eral wrist arthralgia, synovitis, mild pericardial effusion,
pancytopenia, high ESR, high level of anti-dsDNA, low
complement level, resistant hypercalcemia, and high pro-
BNP level. After conducting a thorough diagnosis, the ul-
timate diagnosis was NMZL.

(A)

(B)

FIGURE 1 (A)H&E (x100), fragments of bone trabecula and
marrow spaces with about 70% cellularity, and hematopoietic
elements replaced by neoplastic lymphoid cells having round
nuclei and clear cytoplasm arranged diffusely, (B) Giemsa stained
bone marrow aspiration slides (x400), the arrow shows the
neoplastic lymphoid cells arranged diffusely in marrow aspiration
slides; in favor of nodal marginal B-cell lymphoma.

It is believed that the aggravation of the disease was
the secondary cause of cytopenia. Despite the fact that one
study found that bone marrow toxicity and disease activ-
ity were the main causes of cytopenia in SLE patients.’
BMA and BMB have typically been used in the diagnostic
process for individuals with cytopenia that cannot be ex-
plained.'” BMB revealed nodal marginal zone B-cell lym-
phoma in our patient.

Our patient's hypercalcemia was an uncommon
finding. Numerous conditions, including malignan-
cies, lymphoproliferative disorders, hyperparathyroid-
ism, and renal insufficiency, can induce this disruption
in calcium levels. Renal insufficiency was ruled out
in our patient, nevertheless, as the urinalysis revealed
only minor proteinuria and a normal plasma creati-
nine level. The ultrasound also revealed normal-sized
kidneys. Hypercalcemia is a known complication of
SLE flare-up, as mentioned in several case reports.'’ In
SLE patients, hypercalcemia can also occur even when
the parathyroid hormone-related protein (PTHrP) lev-
els are normal (PTHrP is similar to PTH in terms of its
sequence). It has been suggested that autoantibodies
may cause hypercalcemia by triggering the PTH recep-
tor through a cross-reaction.'” Pathogenesis can result
from high blood PTH levels, overproduction of PTHrP,
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or autoantibodies against PTH receptor antibodies, com-
monly found during the active phase of SLE. PTHrP
may be produced by nonmalignant lymphoid tissue in
SLE patients. Polyclonal overactivation of B lympho-
cytes in SLE may result in the development of anti-PTH
receptor autoantibodies, which may activate PTH recep-
tors, bind to PTH receptors and activate PTH-mimetic
effects, and block PTH and PTHrP expression, resulting
in hypercalcemia. However, this phenomenon causes a
low PTH level in the blood, which cannot be the rea-
son for hypercalcemia due to the normal level of PTH
in our patient.”’14 Furthermore, some cytokines gener-
ated by active SLE patients, such as interleukin-6 (IL-6),
interleukin-1 (IL-1), and prostaglandin E, may increase
osteoclast bone resorption and cause hypercalcemia.
However, hypercalcemia is not present in all active and
remission SLE patients.'*

SLE patients are at a higher risk of acquiring hemato-
logical malignancies™'’; in the general population, espe-
cially, the risk of lymphoma in SLE patients is greater for
males than for females, and the risk increases with age.16
Moreover, the majority of non-Hodgkin's lymphoma
(NHL) cases among SLE patients are diffuse large B-cell
lymphoma (DLBCL)."> NHL and SLE have overlapping
clinical signs and biological markers, including autoanti-
bodies such as antinuclear antibodies (ANAs), which may
present a diagnostic challenge; therefore, NHL can be
misdiagnosed if the physician fails to extend the differen-
tial diagnosis.'” In this context, marginal zone lymphoma
(MZL) is the second most frequent indolent lymphoma
and accounts for 7% of all non-Hodgkin lymphomas.'®
There are three subtypes: extranodal MZL (EMZL) of
mucosa-associated lymphoid tissue (MALT lymphoma),
which comprises 50%-70% of cases; splenic MZL (SMZL),
which comprises 20%; and nodal MZL (NMZL), which
comprises 10% of cases.'”*® Infectious agents and auto-
immune disorders such as sjogren syndrome, SLE, and
Hashimoto thyroiditis are among the genetic and environ-
mental risk factors for extranodal MZL."® In the literature,
MZL, especially the nodal subtype, represents an exceed-
ingly rare entity in SLE patients, and our case is the first
such study. In one case of lymphoma with a history of SLE,
a 50-year-old patient presented with fever, progressive fa-
tigue, and pancytopenia. Like in our case, resistant pancy-
topenia was a notable point that supported the lymphoma
diagnosis.*! However, although antiphospholipid antibod-
ies (APAs) are found in patients with NHL, they are rare in
patients with NMZL.? To the best of our knowledge, only
one case of NMZL associated with positive serum APAs
has been described in the literature,?? and our unique case
is presented as coexistence manifestations of SLE flare-up,
APS, and NMZL.

Both SLE and lymphoma possess increased levels of
specific cytokines and proteins known to be associated
with cell survival and proliferation, such as B-cell ac-
tivating factor (BAFF), a proliferation-inducing ligand
(APRIL), IL6, and B-cell lymphoma 2 (BCL2), which
likely have an impact on pathogenesis.’ Aside from the
pathogenesis of the disease, a high level of suspicion of
malignancy should be considered when SLE patients
present with features unresponsive to treatment or un-
justified with SLE presentations. In this regard, there was
a possibility that exposure to some medications, such as
cyclophosphamide and high-dose steroids, increased the
incidence of lymphoma.® About other medications, previ-
ous studies, assessed the risk that azathioprine treatment
predisposes to the development of malignancies; in con-
trast, some studies reported no association between the
cancer risk and the use of azathioprine.* In this regard,
the risk of hematological malignancies associated with
rituximab exposure in SLE patients was not reported.”
Also, rituximab was reported as an effective medication
in SLE patients with hematologic malignancy.*® Whereas,
our patient was not undergoing treatment with cyclophos-
phamide and high-dose steroids.

In addition, SLE flare-ups were considered a cause of
malignancy, and there is a positive association between
SLE activity and hematologic cancer.?’

Ultimately, as both lymphoma and SLE flare-ups can
present with cytopenia, hypercalcemia, and other signs
that overlap with one another, it is important to be aware
of the fact that both of these conditions can mimic each
other's presentation.®

4 | CONCLUSION

Lymphoma may be a possible cause of SLE flare-ups, just
like infections or other causes. It is important for doctors
to understand that during flare-ups, SLE patients may dis-
play unusual symptoms and coexisting conditions, which
require further examination.
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