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Case 
 
An 89-year-old female with a 4-year history of smoldering 
multiple myeloma (SMM) presented with persistent fatigue 
after a motor vehicle accident one month prior. She also noted 
3 days of watery diarrhea and weakness. Her vital signs were 
within normal limits, and she had no abdominal tenderness nor 
lymphadenopathy on exam. Six months prior her WBC was 3.4 
x 103 /μl with hemoglobin 11.0 g/dl, hematocrit 34.0% and 
platelet count of 136 x 103 /μl. Her current WBC was 28.09 x 
103 /μl with hemoglobin 7.4 g/dl, hematocrit 23.7% and platelet 
count of 63,000 x 103 /μl. The day after visiting her primary care 
physician, she was seen by her hematologist who noted her 
peripheral blood smear had approximately 80% blasts, con-
firming acute lymphoblastic leukemia (ALL) which prompted 
hospital admission. Empiric treatment with vincristine and 
prednisone was begun. Additionally, she was started on 
allopurinol for tumor lysis syndrome prophylaxis, and  
atovaquone 750 mg twice daily, levofloxacin 500 mg daily, 
acyclovir 400 mg twice daily, and posaconazole 300 mg daily 
for prophylaxis for infection. Bone marrow biopsy showed 
clonal evolution of her prior SMM to B-cell acute lympho-
blastic leukemia (B-ALL), involving greater than 90% of 
marrow cells. Daratumumab IV infusion monotherapy began 
on hospital day 4 for simultaneous multiple myeloma (MM). 
The patient was discharged home with a 4-day follow-up with 
her hematologist to continue weekly outpatient vincristine and 
daratumumab. One week after being seen by her outpatient 
hematologist, she developed recurrent generalized weakness 
and was admitted for sepsis from pneumonia and hyponatremia 
with volume overload. She developed atrial fibrillation with 
rapid ventricular response and transferred to the ICU with 
hypotension and neutropenia. Vincristine was discontinued and 
cefepime was continued. Further findings supported acute heart 
failure: B-type natriuretic peptide was 491 pg/mL, serum 
osmolality was 270 mOsm/kg, bilateral pleural effusions were 
present, and urine sodium was less than 20 mEq/L. She 
developed oliguria with worsening AKI despite dopamine 
support. With worsening clinical condition transitioned to 
comfort care and died in the hospital.  
  
Four years prior to her B-ALL diagnosis, the patient presented 
with abdominal pain. Abdominal and pelvic CT showed marked 
osseous demineralization and small hypodense lesions in the 
spine and pelvis consistent with MM. Serum protein electro-
phoresis (SPEP) showed an M spike of 2.7 g/dL, serum IgG of 
3350 mg/dl, IgA of 23 mg/dl, and IgM of 24 mg/dl with free 
serum lambda light chains of 298, kappa light chains of 7 mg/dl,  

 
 
and hemoglobin of 10.8 g/dl. She was started on weekly 
bortezomib with dexamethasone, as well as lenalidomide main-
tenance for 3 months. Six months after initial diagnosis, she 
continued lenalidomide maintenance with stable SMM for the 
next 3.5 years, about 6 months before her B-ALL diagnosis.  
 
Discussion 
 
Multiple myeloma ccounts for approximately 17 percent of all 
hematologic malignancies. It affects primarily of older adults 
with a median age of diagnosis of 66 years.1,2 SMM is 
distinguished from MM by meeting two criteria: 1) a serum 
monoclonal protein greater than or equal to 3 g/dL or urinary 
monoclonal protein greater than or equal to 500 mg per 24 hours 
and/or 10-60% bone marrow plasma cells and 2) absence of 
myeloma-defining events or amyloidosis.3 The majority of 
SMM patients progress to symptomatic MM or AL amyloidosis 
with a median time to progression of 4.8 years.4 Our patient was 
followed closely with routine SPEP monitoring but her disease 
was unusual progressing from SMM with a subsequent clonal 
evolution to B-ALL. For the majority of her disease course, our 
patient lacked most of the typical CRAB features (i.e., hyper-
calcemia, renal failure, anemia, and bone lesions) characteristic 
of MM, with only bone findings thought to be due to osteo-
porosis. She also developed a macrocytic anemia. 
  
Treatment goals for SMM are to prevent or significantly delay 
the progression from SMM to MM. New treatment guidelines 
reflect advancements in management options for myelomas—
particularly proteasome inhibitors (e.g., bortezomib) and im-
munomodulatory drugs (e.g., thalidomide, lenalidomide)—that 
provide additional therapeutic options, especially for those 
ineligible for hematopoietic cell therapy like our patient.5 
Identified risk factors for the progression from SMM to MM 
include: a bone marrow plasma greater than or equal to 10%, an 
increase in M-protein level greater or equal to 3 g/dL, and an 
abnormal free light chain (kappa/lambda) ratio (<0.125 or 
>8.0).4,6  Our patient’s M-protein at diagnosis was 2.7 g/dL and 
in response to treatment remained approximately 1 g/dL or 
lower. During her treatment course, our patient’s kappa/lambda 
ratio remained abnormal at values around 0.10. However, large 
changes to her free light chain ratios or increases in her M-
protein were not observed until her B-ALL diagnosis. Current 
risk factors did not predict our patient’s aggressive transfor-
mation. She was started on treatment for standard-risk disease 



  
 
and remained on immunomodulatory drugs for the majority of 
time leading up to her B-ALL diagnosis. 
  
The sudden evolution from our patient’s asymptomatic MM to 
B-ALL and her subsequent rapid decline was the most dis-
tinctive feature of this case. Supporting her diagnosis of B-
ALL, our patient’s karyotype analysis revealed interstitial 
deletions of 7q and 7p, both observed in B-ALL. Individuals 
with these deletions exhibit a loss of the gene coding for the 
tumor suppressor Ikaros family zinc finger 1 (IKZF1) and have 
similar features to Philadelphia chromosome-like B-ALL.7 The 
prognosis of this gene mutation in adults is poor, with 5-year 
survival rates typically less than 25%.8   Our patient’s lymphoid 
progenitor cells exhibited instability early in her disease course. 
While therapy-related leukemia—specifically with alkylating 
agents and topoisomerase II inhibitors—has been previously 
documented,9 there is no current evidence that proteasome 
inhibitors can induce tumorigenicity. 
  
The progression of asymptomatic and symptomatic MM to B-
ALL is not well documented. The underlying pathophysiology 
for this leukemic transformation—from a neoplastic proli-
feration of plasma cells to that of immature lymphocytes—
could be due to a number of genetic mutations in addition to the 
deletion reported in our patient.10 However, in our case, there 
are other unique branching evolutions from MM. AML has 
been reported in a patient with MM with concurrent myelo-
dysplasia after similar treatment as our patient (e.g., 
bortezomib, thalidomide, dexamethasone).11  Others described  
secondary plasma cell leukemia evolving from a MM patient 
after noting rouleaux formation of atypical cells with pale blue 
cytoplasm on peripheral blood smear. This patient was also 
treated with weekly bortezomib and dexamethasone which 
resulted in a decrease in the number of plasma cells in the 
peripheral blood, seemingly prolonging his survival.12 Other 
investigators have highlighted the benefit of using karyotyping 
and fluorescent-in-situ hybridization (FISH) to assess the 
subsequent mutational patterns in patients with evolved 
MM.13,14   
  
Until improved prediction of specific chromosomal changes—
especially recurrent mutations—that result in clonal evolution 
of a hematologic malignancy, it is important to monitor for 
clonal evolutions in early MM. Prompt recognition via a variety 
of tests (e.g., genetic analysis, peripheral blood smear) may 
improve outcomes and help elucidate the behavior of aggres-
sive hematologic neoplastic transformations as seen in our 
patient. Using FISH for molecular genetics analysis early in the 
course of SMM patients could be more sensitive in detecting 
genetic abnormalities that could induce hematologic evolution 
later in the disease course.14 A better understanding of the 
mutational associations and branching patterns among hemato-
logic malignancies is still needed to better target therapies for 
future patients. 
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