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ABSTRACT

عاماً   64 العمر  من  تبلغ  مريضة  حالة  المقال  هذا  في  نستعرض 
ومصابة بالدرجة الثانية من الورم النقوي المتعدد من فئة بروتينات 
قياسي(.  )خطر   )Immunogloblin-G lambda( المناعية  الدم 
اللاكتيكي  بالحماض  أيضاً  إصابتها  المرض  هذا  صاحب  ولقد 
من الفئة B وخلل وظيفي متعدد بعد تفاقم الورم والذي انتهى 
الورم  بين  العلاقة  مدى  الى  الانتباه  المقال  هذا  يلفت  بوفاتها. 
النقوي المتعدد )خاصة الورم المتقدم( والحماض اللاكتيكي، كما 
يلفت الانتباه الى دواعي هذا الارتباط السلبية وذلك بعد اطلاعنا 
على ما نشر سابقاً عن نفس الحالة في أدبيات البحث العلمي. إن 
التعرف المبكر على هذه الحالة مع الرعاية الصحية المكثفة وعلاج 

الورم قد يساعد على تحسين دواعي المرض.

We report a 64-year-old lady with stage II, 
Immunoglobulin-G lambda multiple myeloma 
)MM( )standard risk(, who presented with type-B 
lactic acidosis )LA(, and multi-organ dysfunction 
associating myeloma progression, and ending in 
imminent death. In the context of literature review 
of all previously reported similar cases, this report 
highlights and discusses the association of type-B 
LA and MM )especially progressive disease(, and 
also emphasizes the poor outcome. Early recognition 
of this condition with intensive supportive care, 
and treatment of multiple myeloma may improve 
outcomes.
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Metabolic acidosis )MA( can be defined as decreased 
systemic pH resulting from either an increase 

in hydrogen ion )H+(, or a reduction in bicarbonate 
)HCO3

-(. Based on the etiology, it is classified into 
anion gap MA and non-gap MA. Lactic acidosis )LA( 
is a common cause of the high anion gap MA.1 It is 
the normal end-product of the anaerobic breakdown of 
glucose in the cells.

P y r u v a t e + N A D H + H +↔ l a c t a t e + N A D + . 
Also the normal level of lactic acid in the serum is 
0.5-1 mmol/l.1 Lactic acid can accumulate in the blood 
due to increased production or decreased utilization. 
Lactic acidosis occurs when there is an increase in 
lactate levels )>4 mmol/l( along with MA.1 This results 
in several adverse effects on human physiology. Lactic 
acidosis can be classified based on the pathogenesis 
into 2 categories: type-A LA and type-B LA.1 Type-A 
LA is diagnosed when there is clinical evidence of 
decreased tissue perfusion, or oxygenation of blood  
and it results from either: 1( increased production of 
lactate; such as in the cases of hypovolemia, cardiac 
failure, sepsis, and cardiopulmonary arrest, or 2( from 
the diminished utilization of lactate, such as in liver 
disease, and in thiamine deficiency.1 In contrast, type-B 
LA occurs when there is no evidence of decreased tissue 
perfusion, or oxygenation. This can occur with systemic 
diseases, such as renal and hepatic failure, diabetes 
mellitus, malignancy, toxins, drugs, and inborn errors 
of lactate metabolism. The link between type-B LA and 
malignancy is established, especially in leukemia and 
lymphoma.2 This case report describes the association 
of multiple myeloma )MM( with type-B LA, and 
highlights the prognostic impact of this association in 
a background of literature review of all reported cases 
of MM and LA.
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Figure 1 - Axial cut from non-contrasted pelvic CT scan )soft tissue window( showing a large 
destructive right iliac bone lesion with associated soft tissue mass )white arrow(. There is 
also another destructive lesion with soft tissue component in the left iliac bone.

Case Report. A 64-year-old lady was diagnosed in 
March 2012 to have standard risk, stage II )international 
staging system [ISS](, immunoglobulin-G lambda, 
MM with large osseous left femur plasmacytoma. She 
had fixation and radiotherapy to left femur, and then 
she started induction therapy with cyclophosphamide, 
thalidomide, and dexamethasone )CTD(. She completed 
5 cycles of CTD in August 2012, and achieved very 
good partial response, and she refused to undergo 
autologous stem cell transplantation. Three months 
later, she developed disease progression and was treated 
with 4 cycles of bortezomib and Velcade and low dose 
dexamethasone. Initially, she had good partial response, 
but in April 2013 she had disease progression. She was 

Table 1 - The progress of patient’s laboratory parameters during the hospitalization period.

Parameters Normal ranges Day 1 Day 3 Day 4 Day 7 Day 8 Day 11 Day 16 Day 18 Day 22
Blood gas analysis

pH 7.35-7.45        7.28         7.2           7.33          7.46     7.46          7.41        7.5          7.44          7.38
pCO2 )mm Hg( 35-45    29.7       21.2       26.3      34.1 32.8      38.4   28      30.5      34.8
HCO3 )mmol/L( 21-28    14.1         8.3       13.9      24.4 23.5      24.8   22      21.1      20.6
O2 )mm Hg(   80-100 83  109    88   35    39   46   72   53   48

Biochemistry
Sodium )mmol/L( 135-145 160  150  159 153  149 138 139 139 139
Glucose )mg/dl(   76-110 138  237  132   76    82 180   55   69   55
BUN )mg/dl( 17-53   68    53    62   70    69   63   43   45   45
Creatinine )mg/dl( 0.6-1.3  2.5   2.4   2.3  2.1   1.9  1.9 1.2  1.1  1.2
Albumin )mg/dl( 3.6-5.3  2.1   1.5   1.6  1.6   1.9  1.2 1.6  1.4  1.7
Lactate )mmol/L( 0.5-2.2  2.5   8.8   7.6  3.1   2.9  1.8 1.8  2.5  2.3

Hematology 
WBC )x109/L(   4-11     4   4.7   4.8  3.7      5  2.4     3  2.6     2
Hemoglobin )g/dl( 12-16  5.8   7.7   8.9     7    10  9.9  9.9  8.3  8.3
Platelet )x109/L( 150-400   42    17   15   12    15   15   43   94   44
PT/INR )sec/( 12.6-13.5/0.85-1.25 26/2.4 22/1.9  35/3.6 18/1.4 16/1.3 16.8/1.4 16/1.3 20/1.7 19/1.6
Fibrinogen )mg/dl( 200-400   60    92 140 134  175 165 141 165 126

pCO2 - partial pressure of carbon dioxide, HCO3 - bicarbonate, pO2 - partial pressure of oxygen, BUN - blood urea nitrogen, 
WBC - white blood cells, PT/INR - prothrombin time/international normalized ratio

given one cycle of lenalidomide and dexamethasone, 
and was then admitted to the hospital in June 2013 
with fatigue, decreased urine output, and sleepiness as a 
case of acute kidney injury, hypernatremia, sub-clinical 
disseminated intravascular coagulation, and progression 
of MM.

The vital signs at presentation were stable, with 
temperature 36.8oC. Her oxygen saturation was 
95% on room air. She was pale, sleepy but arousable, 
glasgow coma scale )GCS( was 13/15, and she appeared 
not-toxic. The laboratory results are shown in Table 
1. Blood film showed normochromic normocytic red 
blood cells with rouleaux formation, no schistocytes, 
and there were 3% circulating plasma cells. Fibrinogen 
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was 60mg/dl, lactate dehydrogenase was 639 IU/L, 
haptoglobin was 87 mg/dl, and her brain CT scan did 
not show any acute insults. She received intravenous )IV( 
fluid, IV broad spectrum antibiotics, IV bicarbonate, 
dexamethasone, transfusion of blood, fresh frozen 
plasma, and cryoprecipitate.

Her blood and urine cultures were negative. Brain 
MRI showed only the presence of multiple lytic bone 
lesions, but there was no evidence of acute brain insult. 
Computed tomography scanning of the chest, abdomen 
and pelvis ruled out pneumonia, abdominal collection, 
and bowel ischemia. A new right pelvic soft tissue mass 
was detected (Figure 1). Biopsy from this mass revealed 
a soft tissue plasmacytoma in keeping with myeloma 
progression.

She remained in a state of a decreased level of 
consciousness with GCS of 8-10/15, and she maintained 
normal hemodynamic parameters until the last 2 days 
of her life. The progress of laboratory results is shown 
in Table 1. Cerebrospinal fluid examination was not 
feasible due to the patient’s abnormal coagulation profile 
entailing high risk of bleeding. During hospitalization, 
she developed type-B LA in day 3 of hospitalization. 
Intravenous thiamine was added to the treatment, 
and a gradual drop of lactic was noticed within a 
few days. Though there was measurable biochemical 
improvement with the intensive supportive treatment. 
She passed away after 23 days of hospitalization from 
respiratory failure.

Discussion. Multiple myeloma is a neoplasm 
that is associated with several metabolic abnormalities 
including, elevated serum creatinine, hypercalcemia, 
low anion gap, low value for high-density lipoprotein 
cholesterol, high bilirubin value, increased erythrocyte 
sedimentation rate, and acidosis.3 The acidosis in MM 

can be attributed to several causes, both acute and 
chronic renal insufficiency, proximal and distal renal 
tubular acidosis, and both type-A and B LA.4

Recent studies indicate that the increased use of the 
glycolytic pathway, even in the presence of oxygen, is a 
characteristic hallmark of malignant cells.5 This glycolytic 
phenotype results in increased lactic acid production. 
The occurrence of LA has been demonstrated in both 
hematologic and solid malignancies.2 There are several 
mechanisms proposed to explain the occurrence 
of LA in malignancies, including: liver and kidney 
dysfunction, overproduction of lactate by tumor cells, 
tumor cell overexpression of glycolytic enzymes, and 
mitochondrial dysfunction, tumor necrosis factor α, 
thiamine deficiency, and chemotherapy.2,5 Malignant 
cells favor glycolysis even when there is an abundant 
blood supply and normal oxygen concentrations, which 
is known as aerobic glycolysis, or the Warburg effect.5

It was found that malignant cells overexpress 
hexokinase and insulin like growth factors, both of 
which increase the production of lactic acid.2 

The predisposing factors for the development 
of LA in myeloma patients are not yet identified. In 
our reported case, our patient had stage II MM with 
standard risk category. Looking into previously reported 
cases, the only common denominator was the presence 
of relapsed disease. Other factors like immunoglobulin 
subtype, stage, and cytogenetic profile were variably 
reported. Though the survival of our patient was 
in a range of a few days as with other reported cases 
)Table 2(, we cannot say that LA is a surrogate for shorter 
survival. Although elevated levels of lactic acid have 
been shown to be correlated with increased mortality.6 
Some studies have also demonstrated an association 
between a 12-hour rise in lactate concentration above 
2.5 mmol/L and multisystem organ failure.6 

Table 2 - Summary of case reports of type-B LA associated with MM including the current reported case.

Variable Current reported case Mizock et al7 Ustun et al8 Tang et al9 Sia et al10

Age )years( 64 60 55 58 58
Gender Female Female Male Male Male
MM subtype IgG lambda NI IgG kappa Kappa LCD NI
MM stage RRMM RRMM RRMM RRMM RRMM

Previous treatments CTD, BD, RD C, M, D BCNU, C, M, Pr, VAD, ASCT 
with maintenance IFN, DCEP, TD

VAD, ASCT, BD, 
RD, BRD-PACE

CTx, ASCT, 
RD, BRD-PACE

Marrow plasma cell %  50 NI 75-80     85 52
Circulating plasma cells %    3 NI NI     11 NI
Lactic acid level )mmol/L( 8.8 8.5 6.3 14.7 21.5
Median survival after diagnosis 
of type-B lactic acid 23 days NI 11 months 15 days 19 days

LA - lactic acidosis, MM - multiple myeloma, IgG - immunoglobulin G, RRMM - relapse-refractory multiple myeloma, C - cyclophosphamide, 
T -thalidomide, D - dexamethasone, R - Revlimid )lenalidomide(, M - melphalan, B - bortezomib, BCNU - carmustine, Pr - prednisolone, 

NI - not indicated, V - vincristine, A - adriamycin, ASCT - autologous stem cell transplantation, IFN - interferon, P - cisplatin, E - Etoposide, 
CTx - chemotherapy, LCD - light chain disease 
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In conclusion, it is evident that relapsed-refractory 
myeloma carries a poor prognosis, and is associated 
with involvement of multiple body systems. Lactic 
acidosis may reflect tumor burden and warrants an 
early recognition and treatment. Physicians should 
consider type-B LA in patients with malignancies when 
there is high anion gap metabolic acidosis and normal 
hemodynamics. Delays in diagnosis and treatment 
of such cases could lead to rapid death.6 Reduction 
of tumor burden with chemotherapy could possibly 
improve the LA.2 Other treatment modalities including 
careful use of bicarbonate infusion, hemodialysis, 
thiamine replacement, and mechanical ventilation 
should be considered while waiting for a potential 
response to chemotherapy.
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