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Abstract. Introduction: Lactic acidosis 
(LA) can be categorized as type A, which 
occurs in the presence of tissue hypoxia, or 
type B, occurring in the absence of tissue 
hypoxia. Hematologic malignancies are an 
uncommon cause of type B LA. Case pre-
sentation: A 63-year-old man, HIV-negative, 
with a history of diabetes mellitus, hypothy-
roidism, and non‐alcoholic fatty liver disease 
(NAFLD), presented to the ED complaining 
of acute-on-chronic lumbar pain, and was 
found to have high serum anion gap (AG) 
LA. The rest of chemistry and infectious 
workup was within normal limits. Despite 
bicarbonate therapy and fluid resuscitation, 
the patient remained with persistent AG met-
abolic acidosis and increasing lactic acid up 
to 14.5 mmol/L. An abdominal computerized 
tomography (CT) revealed multiple bilateral 
enhancing lesions in the kidneys, as well as 
gastric wall thickening. Upper gastrointesti-
nal endoscopy with biopsy showed a high-
grade Burkitt’s lymphoma. Further staging 
showed bone marrow involvement and ex-
tensive abdominal adenopathy. After two 
cycles of inpatient chemotherapy with dose-
adjusted EPOCH-R (etoposide, prednisone, 
vincristine, cyclophosphamide, doxorubicin 
and rituximab), the patient developed multi-
focal pneumonia complicated by respiratory 
failure. Following a prolonged ICU stay, af-
ter discussion with the family members, a de-
cision of withdrawal of life-sustaining thera-
py was reached. Conclusion: Persistent LA, 
without identifiable causes of tissue hypoxia, 
should prompt clinicians to suspect non-hy-
poxic etiologies, including occult high-grade 
malignancies. Hematological malignancies 
constitute an extremely rare cause of type-B 
LA, carrying a poor prognosis.

Introduction

Under anaerobic conditions, lactic acid 
is produced from pyruvate at the end of the 
glycolytic pathway. It is primarily produced 

from skeletal muscle (25%), skin (25%), 
brain (20%), erythrocytes (20%), and the in-
testine (10%), and is metabolized by the liver 
(60%) and the kidney (30%), where it is a 
substrate for gluconeogenesis [1, 2].

Basal lactate production is ~ 0.8 mmol/
kg/hour, with a normal serum lactate con-
centration of < 2 mmol/L [3, 4]. Intermedi-
ate lactic acidosis (LA) is defined as levels 
> 2 mmol/L, and severe LA (≥ 4 mmol/L) is 
associated with an increased mortality risk, 
independently of organ failure and shock [5]. 
LA usually occurs with an elevated serum 
anion gap above 12 mEq/L, due to secondary 
loss of bicarbonate from buffering [1].

LA can occur from either increased pro-
duction and/or decreased clearance, and can 
be categorized as either type A, which occurs 
in the presence of tissue hypoxia, or type B, 
occurring in the absence of tissue hypoxia. 
Type A LA is associated with conditions such 
as: systemic hypoperfusion (shock), local hy-
poperfusion (limb or mesenteric ischemia), 
severe hypoxemia, severe anemia, carbon 
monoxide poisoning, or increased glycolysis 
(seizures, exercise). On the other hand, type 
B LA occurs when increased glucose metabo-
lism exceeds the oxidation capacity of the mi-
tochondria, thereby increasing lactate produc-
tion, and has been associated with conditions 
such as: underlying diseases (liver disease, 
human immunodeficiency virus, malignan-
cies, thiamine deficiency, diabetic ketoacido-
sis, pheochromocytoma), medications/toxins 
(β2-agonists, toxic alcohols, metformin, sa-
licylates, acetaminophen, cyanide, propofol), 
and inborn errors of metabolism (mitochon-
drial myopathies, pyruvate dehydrogenase de-
ficiency, among others) [1, 2, 3]. Hematologic 
malignancies are an uncommon cause of type 
B LA, usually carrying a very poor progno-
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sis [6]. We describe a case of persistent LA 
that led to a discovery of underlying Burkitt’s 
lymphoma.

Case report
A 63-year-old HIV-negative man, with a 

history of well controlled diabetes mellitus, 
hypothyroidism, and Non‐alcoholic fatty 
liver disease (NAFLD), presented to the ED 
complaining of acute-on-chronic lumbar 
pain. His home medications included insulin, 
atorvastatin, and levothyroxine. Upon arrival, 
patient was afebrile, with a blood pressure 
(BP) of 86/52 mmHg with orthostatic chang-
es, rest of vital signs within normal limits. 
Patient was found somnolent, with tenderness 
on the left upper quadrant, without rebound. 
Rest of physical exam was within normal lim-
its. Laboratory results showed a hemoglobin 
9.4 g/dL (14 – 18 g/dL), leukocytes 17 × 103 
leukocytes/µL (4 – 11 × 103/µL), serum bicar-
bonate 15 mmol/L (22 – 29 mmol/L), serum 
lactate 5.0 mmol/L (0.5 – 1.8 mmol/L) with 
anion gap (AG) LA of 28 (6 – 12), arterial 
blood gases pH 7.26 (7.38 – 7.44), paO2 83.4 
mmHg (75 – 100 mmHg), paCO2 24.5 mmHg 
(38 – 42 mmHg), HCO3 10.8 mmol/L (23 – 26 
mmol/L). Lactate dehydrogenase (LDH) was 
1,041 U/L (80 – 225 U/L). The rest of chemis-
try and infectious workup was within normal 
limits. Of note, 2 months prior to presentation, 
patient was incidentally found to have a left 
perinephric hematoma after he had an abdom-
inal computer tomography (CT) for NAFLD 
workup. Upon admission, a repeat abdomi-
nal CT scan showed interval increase of the 

perinephric hematoma as well as gastric wall 
thickening (Figure 1). Urology recommended 
no surgical intervention. He was resuscitated 
with isotonic intravenous fluids, and was ad-
mitted to the intensive care unit (ICU), where 
he continued supportive care. Two days after 
admission, despite bicarbonate therapy and 
fluid resuscitation with complete resolution 
of shock, the patient remained with persistent 
AG metabolic acidosis and increasing lactic 
acid up to 14.5 mmol/L. A subsequent ab-
dominal magnetic resonance imaging (MRI) 
showed multiple rounded hypoenhancing le-
sions noted throughout the renal parenchyma 
bilaterally (Figure 2). A kidney biopsy was 
planned but aborted since the patient became 
acutely anemic (hemoglobin 5.6 g/dL) after 
an episode of melena. Upper gastrointestinal 
endoscopy with biopsy showed a high-grade 
Burkitt’s lymphoma (Figure 3). Further stag-
ing showed bone marrow involvement and 
extensive abdominal adenopathy. After two 
cycles of inpatient chemotherapy with dose-
adjusted EPOCH-R (etoposide, prednisone, 
vincristine, cyclophosphamide, doxorubicin, 
and rituximab), the patient developed multi-
focal pneumonia complicated by respiratory 
failure. Following a prolonged ICU stay, after 
discussion with the family members, a deci-
sion of withdrawal of life-sustaining therapy 
was reached.

Discussion
Malignancy-related LA is defined as a 

plasma level > 4 mmol/L in the setting of a 
tumor, even in the absence of overt acide-

Figure 1. Abdominal CT scan with contrast. Findings of bilateral enhancing lesions in the kidneys. Multiple 
rounded hyperdense lesions throughout the renal parenchyma bilaterally, more pronounced in the left 
kidney. Left perinephric hematoma 8.8 × 5.2 cm. Axial view (left). Diffuse thickening of the stomach wall. 
No evidence of liver lesions. Axial view (right).
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mia [7]. LA has been associated with both 
solid (15%) and hematological malignancies 
(85%), of which non-Hodgkin’s lymphoma 
(NHL) accounts for 50% of cases [89]. How-

ever, type B LA in the setting of NHL is an 
uncommon and devastating complication, 
carrying a very poor prognosis with a mor-
tality rate of up to 92% [6, 9, 10].

Figure 2. Abdominal MRI. Multiple rounded hypo enhancing lesions noted throughout the renal paren-
chyma bilaterally. Axial view (left). Coronal view (right).

Figure 3. Microscopic appearance of the high-grade Burkitt’s lymphoma. Stomach. Gastric mucosa with 
a dense lymphoid infiltrate in the lamina propria consisting of intermediate size monotonous lymphoma 
cells with round nuclei, fine chromatin, and multiple nucleoli. Mitoses are conspicuous. Multiple apoptotic 
bodies impart a starry sky pattern to the lesion (A, B: hematoxylin & eosin). Immunohistochemistry was 
positive for CD20, CD10, BCL6 (C), c-MYC (D), and MUM1, and are negative for CD5, BCL2, CD30, and 
terminal deoxynucleotidyl transferase (TdT). Fluorescence in situ hybridization (FISH) was 73% positive 
for MYC-IGH fusion and negative for IGH-BCL2 and BCL6 rearrangements.
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Burkitt’s lymphoma is an uncommon and 
highly aggressive B-cell lymphoma account-
ing for < 1% of adult NHL [11]. It most com-
monly affects the ileocecal area; however, it 
may also involve extra nodal sites (such as 
bone marrow, ovaries, kidneys, and breasts) 
[12]. Renal involvement is usually asymp-
tomatic [13], and requires a high degree of 
suspicion to prevent early complications 
such as multisystem organ dysfunction [14]. 
Only a few cases of severe LA in patients 
with Burkitt’s lymphoma have been previ-
ously reported in the literature [6, 15, 16, 17, 
18, 19, 20].

It is proposed that an acidic microenvi-
ronment is critical for tumor progression, 
since extracellular acidity induces genome 
instability, tumorigenesis, angiogenesis, and 
metastasis. Also, lactate and acidosis have 
shown to inhibit anti-tumor immune surveil-
lance [21, 22]. Suggested mechanisms for 
malignancy-related LA include: the Warburg 
effect (increased glycolytic activity of malig-
nant cells), tumor tissue hypoxia leading to 
anaerobic glycolysis, and decreased lactate 
clearance in the setting of liver metastases 
[1, 6, 23]. At the molecular level, it has been 
shown that c-MYC induces overexpression 
of glycolytic enzymes, glucose transporters, 
and lactate dehydrogenase [24]. In our case, 
it is also possible that the lymphomatous kid-
ney infiltration may have contributed to de-
creased lactate renal clearance, as it has been 
previously described [11].

Conclusion

LA is commonly used as a marker for tis-
sue hypoxia in the critically ill patient (type 
A). However, it may also occur in the ab-
sence of tissue hypoxia (type B), when in-
creased glucose metabolism exceed the oxi-
dation capacity of the mitochondria, thereby 
increasing lactate production. Hematologic 
malignancies are an unusual etiology of 
type B LA, usually carrying a devastating 
prognosis. Persistent LA, without identifi-
able causes of tissue hypoxia, should prompt 
clinicians to suspect non-hypoxic etiologies, 
including occult high-grade malignancies. 
Treatment should focus on identifying and 
correcting the underlying etiology.

Funding

The authors received no funding for this 
project.

Conflict of interest

The authors have no conflicts of interest 
to disclose.

References
[1] Seheult J, Fitzpatrick G, Boran G. Lactic acido-

sis: an update. Clin Chem Lab Med. 2017; 55: 
322-333. CrossRef PubMed

[2] Foucher CD, Tubben RE. “Lactic Acidosis” in 
StatPearls, StatPearls Publishing, 2019, https://
www.ncbi.nlm.nih.gov/books/NBK470202/.

[3] Reddy AJ, Lam SW, Bauer SR, Guzman JA. Lactic 
acidosis: Clinical implications and management 
strategies. Cleve Clin J Med. 2015; 82: 615-624. 
CrossRef PubMed

[4] Kruse O, Grunnet N, Barfod C. Blood lactate as a 
predictor for in-hospital mortality in patients ad-
mitted acutely to hospital: a systematic review. 
Scand J Trauma Resusc Emerg Med. 2011; 19: 74. 
CrossRef PubMed

[5] Mikkelsen ME, Miltiades AN, Gaieski DF, Goyal 
M, Fuchs BD, Shah CV, Bellamy SL, Christie JD. 
Serum lactate is associated with mortality in se-
vere sepsis independent of organ failure and 
shock. Crit Care Med. 2009; 37: 1670-1677. 
CrossRef PubMed

[6] Glasheen JJ, Sorensen MD. Burkitt’s lymphoma 
presenting with lactic acidosis and hypoglycemia 
– a case presentation. Leuk Lymphoma. 2005; 46: 
281-283. CrossRef PubMed

[7] Devita VT, Hellman S, Rosenberg SA. Cancer: 
Principles and practice of oncology. 6th ed. Phila-
delphia, PA: Lippincott Williams & Wilkins Pub-
lishers; 2001. p. 2640-2642.

[8] Wahab A, Kesari K, J Smith S, Liu Y, Barta SK. 
Type B lactic acidosis, an uncommon paraneo-
plastic syndrome. Cancer Biol Ther. 2018; 19: 
101-104. CrossRef PubMed

[9] Friedenberg AS, Brandoff DE, Schiffman FJ. 
Type B lactic acidosis as a severe metabolic com-
plication in lymphoma and leukemia: a case series 
from a single institution and literature review. 
Medicine (Baltimore). 2007; 86: 225-232. Cross-
Ref PubMed

[10] Claudino WM, Dias A, Tse W, Sharma VR. Type B 
lactic acidosis: a rare but life threatening hemato-
logic emergency. A case illustration and brief re-
view. Am J Blood Res. 2015; 5: 25-29. PubMed

[11] Ferry JA. Burkitt’s lymphoma: clinicopathologic 
features and differential diagnosis. Oncologist. 
2006; 11: 375-383. CrossRef PubMed

[12] Dunleavy K. Approach to the diagnosis and treat-
ment of adult Burkitt’s Lymphoma. J Oncol Pract. 
2018; 14: 665-671. CrossRef PubMed



Severe type-B lactic acidosis in a patient with bilateral renal Burkitt’s lymphoma 53

[13] Aminde JA, Adze NE, Dedino GA, Aminde LN. 
Acute kidney injury as initial presentation of renal 
lymphoma: Diagnostic and therapeutic challenges 
in a resource-limited setting. SAGE Open Med 
Case Rep. 2019; 7: 2050313X19845251. PubMed 

[14] Gastwirt JP, Roschewski M. Management of 
adults with Burkitt lymphoma. Clin Adv Hematol 
Oncol. 2018; 16: 812-822. PubMed

[15] Kulkarni K, Kaur S, Sibal A, Jerath N, Arya LS. 
Severe lactic acidosis, hypertriglyceridemia, and 
extensive axial skeleton involvement in a case of 
disseminated Burkitt’s lymphoma. Int J Hematol. 
2010; 91: 546-548. CrossRef PubMed

[16] Rastogi MV, Desai N, Quintos JB. Non-islet-cell 
tumor hypoglycemia and lactic acidosis in a child 
with congenital HIV and Burkitt’s lymphoma. J 
Pediatr Endocrinol Metab. 2008; 21: 805-810. 
CrossRef PubMed

[17] López rodríguez M, Vázquez muñoz E, Gómez 
cerezo J, Pagán muñoz B, Ruiz bravo-burguillos 
E, Barbado hernández FJ. [Lactic acidosis, se-
vere hypoglycemia and hepatosplenomegaly]. 
Rev Clin Esp. 2007; 207: 521-522.

[18] Révész T, Obeid K, Mpofu C. Severe lactic acido-
sis and renal involvement in a patient with re-
lapsed Burkitt’s lymphoma. Pediatr Hematol On-
col. 1995; 12: 283-288. CrossRef PubMed

[19] Block JB, Bronson WR, Bell WR. Metabolic ab-
normalities of lactic acid in Burkitt-type lympho-
ma with malignant effusions. Ann Intern Med. 
1966; 65: 101-108. CrossRef PubMed

[20] Sillos EM, Shenep JL, Burghen GA, Pui CH, 
Behm FG, Sandlund JT. Lactic acidosis: a meta-
bolic complication of hematologic malignancies: 
case report and review of the literature. Cancer. 
2001; 92: 2237-2246. CrossRef PubMed

[21] Ibrahim-Hashim A, Estrella V. Acidosis and can-
cer: from mechanism to neutralization. Cancer 
Metastasis Rev. 2019; 38: 149-155. CrossRef 
PubMed

[22] Kraut JA, Madias NE. Lactic acidosis. N Engl J 
Med. 2014; 371: 2309-2319. CrossRef PubMed

[23] Kirsch BJ, Chang SJ, Le A. Non-Hodgkin lym-
phoma metabolism. Adv Exp Med Biol. 2018; 
1063: 95-106. CrossRef PubMed

[24] Soleja M, Mims M, Rivero G. Uncovering molec-
ular abnormalities leading to the Warburg effect in 
primary refractory diffuse large B-cell lymphoma. 
Blood Cancer J. 2016; 6: e502. CrossRef PubMed


