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Unusual presentation of more common disease/injury

Case report

Hypercalcaemia, renal dysfunction, anaemia and
bone lesions (CRAB) do not always represent multiple
myeloma: diffuse large B cell ymphoma presenting
with CRAB symptoms in a 69-year-old man

Hafez Mohammad Ammar Abdullah,” ' Moataz Ellithi," Qazi Wagas,'

Arwyn Cunningham,’ Tony Oliver’

SUMMARY

Hypercalcaemia, renal dysfunction, anaemia and

bone lesions (CRAB) are a constellation of signs and
symptoms that are collectively referred to as the CRAB
features. When present together, multiple myeloma

(MM) should be at the top of the differential diagnosis.
We present a 69-year-old man who presented with
severe body aches and bone pain in his ribs and pelvis,
associated with fatigue and constipation. He was found
to have hypercalcaemia, acute kidney injury, anaemia
and numerous lytic lesion on chest imaging. Physical
examination and imaging were unremarkable for any
enlarged lymph nodes. The patient was initially suspected
to have multiple myeloma, however, serum and urine
protein electrophoresis, and serum free light chain assays
were negative. The patient was ultimately diagnosed with
diffuse large B cell lymphoma based on a bone marrow
biopsy. This case highlights the fact that presence of
hypercalcaemia, renal dysfunction, anaemia and bone
lesions are not usually specific for MM.

BACKGROUND

Diffuse large B cell lymphoma (DLBCL) is the
most common non-Hodgkin's lymphoma (NHL),
and usually presents as palpable lymph nodes or as
a mass, and may be associated with fatigue, night
sweats and weight loss, symptoms that are termed
‘B> symptoms.'™ On the other hand, multiple
myeloma (MM) most commonly presents with
hypercalcaemia, renal dysfunction, anaemia and
bone lesions (CRAB), a collection of signs and
symptoms that are collectively referred as the
CRAB presentation.” Up until 2014, the CRAB
features were thought to be enough to diagnose
MM. However, in 2014 the international myeloma
group added some new criteria including finding
more than 60% plasma cells on a bone marrow
biopsy, and the ratio of involved versus unin-
volved serum free light chain ration >100. This
was performed to include cases that were previ-
ously considered smouldering myeloma. The CRAB
features however are not typical of any other condi-
tion. Although hypercalcaemia occurs in up to 20%
of patients of DLBCL sometime in the course of
their disease, it is not common at presentation.’ °

Lytic lesions and anaemia are also not typical of
most DLBCL at presentation, though they may be
present.” 8 However, the presence of all the CRAB
features together is more rare as a presenting
feature of DLBCL, and only a few cases have been
reported previously.” ® It is important to also note
that this is a clinically distinct entity from primary
bone lymphoma (PBL), which usually presents with
a single bone lesion.

CASE PRESENTATION

A 69-year-old man with a medical history of hyper-
tension and hyperlipidaemia, was referred by his
primary care physician to our hospital. The patient
presented with a 15-day history of severe fatigue,
anorexia, 5 pounds unintentional weight loss,
generalised body aches that were most prominent in
his ribs bilaterally, and lumbosacral region. He was
also severely constipated and had not had a bowel
movement for over a week. He was seen in a clinic
1 week ago and was given pain medications. He was
thought to be having a viral infection considering his
fatigue. The patient subsequently presented to his
primary care physician's office again for persistent
fatigue and had basic lab work performed there.
He was found to have an acute kidney injury and
hypercalcaemia, and was referred to our hospital
for further workup and management. At presen-
tation, the patient was found to have normal vital
signs and physical examination was remarkable for
an older man who appeared severely dehydrated
and in moderate discomfort. His chest examination
was remarkable for diffuse tenderness in multiple
ribs at multiple sites, and he also had tenderness
in the lower spine. The cardiovascular, respiratory,
neurological and gastrointestinal (GI) examinations
were otherwise unremarkable. The patient did not
have any palpable lymphadenopathy in any part of
his body

INVESTIGATIONS

Initial lab work performed on admission showed a
haemoglobin of 1.01 from 1.48 g/L at baseline, a
calcium of 14.2 mg/dL, with an ionised calcium of
1.6 mmol/L, a creatinine of 1.3 mg/dL from baseline
of 0.7 mg/dL. All other components of the complete
blood count and comprehensive metabolic panel
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Figure 1  CT scan of the chest showed a diffuse mottled appearance
of multiple bones with areas of cortical destruction, highly suggestive of
multiple myeloma, with other metastatic diseases also a consideration.

were unremarkable. Other pertinent labs included an erythro-
cyte sedimentation rate (ESR) of 84 mm/hour, C reactive protein
of 125 mg/L, parathormone (PTH) of 14 pg/mL, lactate dehydro-
genase (LDH) of 811 U/L. Vitamin D levels were normal.

The patient had an initial chest X-ray and abdominal X-ray
that were unremarkable. However, due to severe pain in
multiple ribs, a CT scan of the chest was performed which
showed a diffuse mottled appearance of multiple bones with
areas of cortical destruction, highly suggestive of MM, with
other metastatic diseases also a consideration (figure 1). Also,
a non-displaced left fourth rib pathologic fracture was present
(figure 2). The abdomen and pelvis CT scan read as lytic lesions
throughout the bones with a pathologic compression fracture of
the L5 vertebral body and areas of cortical destruction in the left
iliac bone which was thought to be consistent with MM given his
clinical picture, with metastatic disease also a possibility.

The patient subsequently had serum and urine protein elec-
trophoresis with immune fixation studies which did not reveal
any monoclonal paraproteins or light chains. At this point, it
was decided to perform a bone marrow biopsy to confirm the
diagnosis, which surprisingly came back positive for large B
cell lymphoma (BCL) of germinal centre origin infiltrating the
bone marrow (figure 3). The bone marrow core biopsy showed
hypercellular marrow for age with 40%-50% of the cells that
were large with distinct nucleoli and slightly irregular nuclear
contours. Immunohistochemistry was positive for CD45, CD20,

Figure 2 CT scan of the chest also showed a nondisplaced left fourth
rib pathologic fracture.
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Figure 3  400x image of the bone marrow core biopsy showing
hypercellular marrow for age with 40%-50% of the cells that were
large with distinct nucleoli and slightly irregular nuclear contours.

PAXS and CD10 with focal weak positivity for MUM-1. No
rearrangement of MYC, BCL2 and BCL6 genes was noted,
which suggested the lymphoma was not a high-grade BCL. The
lymphoma was of germinal centre origin. The patient had a posi-
tron emission tomography scan for staging, which revealed innu-
merable hypermetabolic lesion skull, ribs, vertebrae and pelvic
bones, and also hypermetabolic activity in some lymph nodes,
most prominently in the perigastric, celiac plexus, left peri
aortic, bilateral hilar and right pericardial lymph nodes. Based
on this, the patient was diagnosed with stage IV DLBCL, with
the involvement of lymph nodes of multiple regions.

DIFFERENTIAL DIAGNOSIS

Considering the patient's anaemia, bone lesion and hypercal-
caemia, MM was very high on the differential initially. The
patient had a serum creatinine of 1.3 mg/dL, and though this
was less than 2 mg/dL and as such did not qualify for the R in the
CRARB features, it was nonetheless almost double of the patient's
creatinine of 0.7 mg/dL at his baseline.

Even when the serum and urine protein electrophoresis came
back negative, the patient was thought to be having a non-se-
cretory myeloma. Another metastatic malignancy was also one
of the possibilities as the patient previously did have borderline
elevated prostate specific antigen (PSA), and had issues with
prostatic hypertrophy. However, bone marrow biopsy eventually
confirmed the diagnosis of a DLBCL at stage IV.

TREATMENT

The patient was initially managed with intravenous fluids, zole-
dronic acid and calcitonin for his hypercalcaemia. He was also
given pain medications and stool softeners. The patient symp-
toms improved somewhat, however, he continued to have severe
fatigue. He has subsequently seen by oncology, who started him
on R cyclophosphamide, doxorubicin, vincristine (oncovin), and
prednisone (CHOP) therapy inpatient.

OUTCOME AND FOLLOW-UP

The patient's treatment course was complicated by significant
GI bleeding, and anaemia and the patient was re-hospitalised for
that, however, the patient recovered from this. The patient had
already completed six cycles of his planned chemotherapy, with
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a significant response and only mild residual disease left with a
repeat PET scan scheduled in the near future.

DISCUSSION

DLBCL is the most prevalent histological subtype of NHL.
It accounts for around 25% of NHL cases.”'' DLBCL is
also overall the most common lymphoma in the developed
world.>? 12 It is more common in men overall, and the median
age of presentation of this condition is 64 years. Familial aggre-
gation of patients with DLBCL and other NHL subtypes has
been noted."* '* DLBCL usually arises from mature B cells and is
made of cells that resemble centroblasts or immunoblasts, both
two distinct types of activated B cells. It can also arise through
the transformation of different types of low-grade BCL. It is
also an AIDS-defining malignancy in HIV positive patients and
is thought to arise from chronic B cell stimulation along with T
cell immunodeficiency.

DLBCL most commonly presents as an enlarging lymphoid
mass that usually signifies an enlarging lymph node. This is most
commonly seen in the neck or the abdomen, and less frequently
in the mediastinum too. Extranodal involvement is also common
and occurs in up to 40% of patient.' This can arise in virtually
every organ system.' ' The bone marrow can be involved in up
to 30% of cases of extranodal disease,® '° though a large number
of these patients have a discordant type of lymphoma. In the
case of extranodal disease, the presentation can be very variable
and depends on the organ system involved. Almost 30% of the
patients with DLBCL also have weight loss, fever and drenching
night sweats at presentation.*® These are termed the B symptoms

Occasionally, DLBCL can involve the bone too. This can occur
in two settings. The first case is with a condition termed PBL,
which entails primary involvement of the bone with lymphoma
usually a BCL. It usually presents with bone lesions and hyper-
calcaemia.'” This is an uncommon condition and accounts for
only 1% of NHLs." ™ Tt usually has a better outcome with
treatment.”’ However, our patient had numerous bone lesions
spread throughout the body and as such did not qualify as a
primary BCL. The other scenario is when patients have NHL,
most commonly DLBCL, they can have hypercalcaemia and lytic
bone lesions in advanced stages. However, it is rare for NHLs
to present with hypercalcaemia and lytic bone lesions like our
patient as an initial presentation. Through our literature review,
we came across seven such cases reported previosuly.” ® 214
These are presented in table 1. One case described by Ruiz
Argiielles was in Spanish and not available to us.?* Iravani et
al also described a case series of four patients who presented
with hypercalcaemia, but they were diagnosed with a precursor
B cell lymphoblastic lymphoma.*

Hypercalcaemia itself is a common presentation of malignan-
cies. It is reported to occur around 20% of patients with malig-
nancy at some point of time in their disease. However, it only
occurs in 5% of patients with NHL and most of these occur later
in the course of the disease.”®?” There are several reported mech-
anisms suggested for hypercalcaemia and malignancy in general,
and lymphomas in particular. Seymour et al had reported three
possible mechanisms, including mediated by PTH-related peptide
(PTHrP), due to local osteolytic bone destruction and hypercal-
caemia mediated by excessive production of calcitriol that is the
active vitamin D metabolite.® *” Esteve et al also added ectopic
PTH secretion, though it is thought to be very rare.*® Lymphoma
patients are generally thought to have hypercalcaemia from
excessive calcitriol production, as opposed to local osteolyt-
ic-induced hypercalcaemia that is thought to be the primary

Previously described cases of diffuse large B cell lymphoma presenting with hypercalcaemia and lytic bone lesions

Table 1

Mechanism of

Clinical

Kidney injury

Lytic bone
lesions

Hypercalcaemia,

mg/dL

Treatment Qutcome

RCHOP

Diagnosis

lymphadenopathy hypercalcaemia

Anaemia g/L

0.74*

creatinine mg/dL

Agelsex
24/M

Case

Remission but

BM biopsy

No RANKL and MIP-1a

Elevated creatinine

Numerous

Hypercalcaemia

Matsuhashi et al’

relapsed and died
Remission but
relapsed

DLBCL stage IVB

LN biopsy

RCHOP

Elevated PTHrP

Inguinal, cervical

2.6%

Numerous

18.3*

50/F

Takasaki et al®

DLBCL stage IV
LN biopsy
DLBCL

No remission, died

Bortezomib, followed

by R CHOP
R CHOP

Unknown

Cervical

3.4 (Reference 0.5-1.5) 0.5

Numerous

16.3*

49/M

Mandal et al*!

(Reference 1.3-1.7)

1.1*

Remission

LN/BM biopsy DLBCL

stage IVB

Elevated PTHrP,

Cervical

Normal

Numerous

15.6

58/F

Chen et al*?

Dkk-1, imbalance of

RANKL/OPG
Unknown

(Reference 8-10.4)

NA NA

BM biopsy

NA No

*

25

Numerous

12.8*

Covarrubias-Flores  56/M

etal®

DLBCL germinal centre

origin,

In remission

R CHOP

DLBCL germinal centre
origin, stage IV

1.01 No Unknown

13

Numerous

14.2

69/M

Abdullah (this

case)

(Reference 1.35-1.75)

(Reference 0.72-1.2)

(Reference 8.4-10.5)

RANKL, receptor activator of nuclear factor kappa-B ligand; R CHOP, R cyclophosphamide, doxorubicin, vincristine (oncovin).

*Reference range not reported.
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mechanism in MM. The mechanism of hypercalcaemia in MMs
is relatively well known and is thought to be mediated by the
receptor activator of nuclear factor kappa-B/r eceptor activator
of nuclear factor kappa-B ligand (RANK/RANKL) signalling
pathway.”® RANKL, also known as tumour necrosis factor-re-
lated activation-induced cytokine is a member of the tumour
necrosis family.?’ It acts directly by increasing osteoclasts genesis
and also inhibits the destruction of osteoclasts apoptosis, which
is achieved by binding to its receptor that is present on imma-
ture and mature osteoclasts. RANKL is expressed by activated
T lymphocytes and osteolytic cells and is released in response
to cytokines and other substances including PTH, vitamin D,
dexamethasone, interleukin (IL)-1, IL-11 and tumour necrosis
factor.>**! Shibata et al also demonstrated expression of RANKL
in lymphomas, however, that was in primary BCL of the bone,
which may be one of the mechanisms of hypercalcaemia in these
patients t00.*> Our patient also had osteolytic bone lesions like
MM, which may explain the early occurrence of hypercalcaemia,
as the presenting feature of DLBCL. PTHrP related hypercal-
caemia is most commonly reported in solid organ tumours,
however, it has also been reported in patients with NHL too on
rare occasions.® 7 This was not the case in outpatient as PTHrP
levels were low in our patient. In our case, the osteolytic bone
lesions, along with excessive calcitriol production were most
likely to have been the cause of the hypercalcaemia and may
explain why our patient had it early in the course of his disease.

The diagnosis of DLBCL is based on pathology. This entails
both morphological and immunophenotyping studies. The
tumour cells in DLBCL usually express B cell antigens including
CD19, CD20, CD22 and CD79a. This can be confirmed with
immunohistochemistry or most of the tumours have some asso-
ciated genetic abnormalities, though there is no single genetic
abnormality that is diagnostic or typical of DLBCL. A large
number of tumours also express surface monoclonal immuno-
globulins, most commonly the IgM isotype. Some tumour cells
can express CD30 which is associated with a better outcome,
and in cases associated with the expression of CD3, they have a
worse prognosis.*> BCL6 and t(14;18) translocation are some of
the most frequently seen genetic mutations.** %

The CRAB criteria, which stands for hypercalcaemia, renal
dysfunction, anaemia and bone involvement is considered
highly suggestive for MM.* Though the CRAB features are far
from ‘pathognomonic’ for MM, there is very little published
literature available where CRAB features of other differentials
have been explicitly quantified. This case report does hold a
valuable reminder to the readers that the CRAB signs are not
only <75%sensitive for MM, they are not too specific as well
and thus must be used in context. For example, prior to 2014,
the CRAB features were essentially used to differentiate symp-
tomatic MM from smouldering myeloma, as the prior was
usually treated and the latter not. However, it was discovered
that some of the patients with smouldering myeloma were very
high risk for progression to MM, and this led to a new group of
patients described as SLiM myeloma described by Rajkumar et
al in 2014.%° These are patients who have 60% or more clonal
plasma cells in the bone marrow (S), have a light chain ratio
of kappa-lambda or lambda—kappa of greater than 100 (Li) and
have evidence of more than one focal bone lesion on MRI (M).
After this update, patients who have the SLiM criteria qualify
treatment even if they do not have the CRAB features.*® 3" Also,
prior to the development of safer treatment options for MM, a
much more strict criteria was used for treating myeloma patients
to avoid potential side effects in patients who were thought to
be low risk. As such patients with all CRAB features were usually

treated. However, as the treatment of MM evolved and newer
safer options were discovered, the criteria was softened, and the
trend evolved to treat patients with some of the CRAB features
and not all. Essentially the treatment criteria evolved from
patients with CRAB features combined with an AND’ to CRAB
features combined with an ‘OR’. As such, though the CRAB
features were considered more of a constellation of symptoms
that directed treatment, that is no longer true in a strict sense
with the evolution of treatment.’’

In the case of MM, the presence of the individual CRAB
features including renal dysfunction, anaemia and bone lesions
is quite common and can occur in around 74% of the patients,
with some authors considering hypercalcaemia to be a subset of
bone lesions.*® However, the combination of all these symptoms
occur in only 30% of the patients with MM. This makes our case
remarkable as it has all the features combined in a patient with
DLBCL (though the kidney injury does not meet the criteria for
CRAB). Our case and the similar cases described in the discus-
sion highlights the fact that though the CRAB symptoms are not
very sensitive for myeloma, they are not very specific either. As
such CRAB includes isolated symptoms, and only have meaning
when applied in the context of classifying already suspect myelo-
ma-MGUS spectrum disease rather than using for diagnosis, due
it its non-sensitivity and non-specificity.

As such our patient is a good case study in not taking a patient’s
typical presentation for granted. There are always exceptions in
medicine, and this should be taken into account for diagnosis.
This is an important reminder that patient’s with a particular
presentation may be misdiagnosed or mistreated or at least
delayed diagnosis if we are not diligent enough, as previously
highlighted by Mandal et al.*!

Learning points

» The hypercalcaemia, renal dysfunction, anaemia and bone
lesions (CRAB) criteria is the most common presentation of
multiple myeloma (MM).

» However, on other conditions like diffuse large B cell
lymphoma (DLBCL) can also present with CRAB features.

» The mechanism of hypercalcaemia is thought to be over
activation of calcitriol in DLBCL and thgouht to be RANK/
RANKL mediated in MM.
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