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Abstract: Severe lactic acidosis in malignancies is a rare and fatal complication. We report a 51-yr male who presented 

with fever, fatigue and syncopal episodes and with past medical history of non-Hodgkin’s lymphoma in remission for 3 

years, and hepatitis C. He developed severe lactic acidosis and eventually succumbed despite adequate and timely inter-

ventions. The clinical presentation resulting from the recurrence of non-Hodgkin’s lymphoma was evident from the initial 

dramatic response to steroid therapy and confirmed subsequently on histopathology. Mitochondrial toxicity from recent 

use of peg-interferon and ribavirin possibly contributed to the severity of lactic acidosis. 
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INTRODUCTION 

 Hyperlactemia is defined as serum lactate levels greater 
than 2 mmol/L and is considered severe when the levels are 
greater than 5 mmol/L. Based on the underlying pathophysi-
ology, two different types of lactic acidosis have been de-
scribed: type A and type B [1]. 

 Type A lactic acidosis is seen in clinical conditions asso-
ciated with tissue hypoxia as with septic or cardiogenic 
shock. 

 Type B lactic acidosis is less common and refers to the 
conditions in which there is no clinical evidence of reduction 
in tissue oxygen delivery. There is overproduction of lactic 
acid from a variety of reasons. Depending on the etiology 
and associated disease, it is further sub classified as: 

• B1: Ketoacidosis, leukemia, lymphoma, AIDS. 

• B2: Medications like phenformin, anti-retrovirals, nit-
roprusside, ribavirin and toxins like cyanide, metha-
nol. 

• B3: Pyruvate dehydrogenase deficiency. 

 Severe lactic acidosis in malignancies is a rare complica-
tion, which is often fatal. The underlying pathogenesis is 
poorly understood. 

CASE REPORT 

 A 51-year old male was admitted to the Overton Brooks 
Veterans Affairs Medical Center, Shreveport for evaluation 
of fever, fatigue and pre-syncopal episodes for 2 weeks. He 
had lost 20 lbs over the last month and had noticed progres-
sive generalized weakness. His past medical history was 
significant for hepatitis C and non-Hodgkin's lymphoma,  
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which had been in remission for 3 years. He had received 11 
months therapy with peg-interferon and ribavirin for hepati-
tis C that were discontinued 2 weeks before presentation 
because of symptomatic anemia. 

 On physical examination, he was cachectic, lethargic 
with a respiratory rate of 26/min, tachycardic, blood pressure 
80/50 mmHg and a palpable 2x3 cm, firm, non-tender supra-
clavicular lymph node along with hepato-splenomegaly. 
Cardiac, lung and neurological examinations were unre-
markable. 

 Laboratory data showed a hemoglobin 7.5 g/dL, hema-
tocrit 21.8%, MCV 81fl, WBC 22K/mm

3 
(Neutrophils 55%, 

bands 20% and metamyelocytes 3%), reticulocyte count 
0.5%, platelets 98K/mm

3
, SGPT 209U/L, SGOT 1417U/L, 

total bilirubin 11.5mg/dL, albumin 2.6mg/dL, alkaline phos-
phatase 193U/L, LDH 1195U/L, uric acid 8.6 mg/dL, Na

+
 

130 mmol/L, K
+
 3.6 mmol/L, Cl

-
 101 mmol/L, CO2 

12mMol/L, anion gap 31, glucose 46mg/dL, BUN 41mg/dL 
and creatinine 2.7mg/dL. Arterial blood gas at room air 
showed: pH 7.1, pCO2 26mmHg, pO2 82mmHg and serum 
lactate 13.4mMol/L. Urine drug screen, alcohol levels and 
repeated pan-cultures were negative. CT scan of abdomen 
revealed hepatosplenomegaly, hypodense areas in spleen and 
liver, enlarged pelvic and inguinal lymph nodes. 

 Patient was transferred to the intensive care unit with 
acute respiratory failure and severe metabolic acidosis along 
with worsening of liver and renal functions. The develop-
ment of acute renal failure and worsening lactic acidosis 
required continuous renal replacement therapy. He was also 
empirically treated with intravenous steroids with a clinical 
diagnosis of recurrence of non-Hodgkin’s lymphoma, while 
awaiting lymph node histopathology before initiating chemo-
therapy. Hypotension, lactic acidosis, and liver function sig-
nificantly improved, following steroid therapy. He was 
switched from continuous renal replacement therapy to in-
termittent dialysis therapy for his acute renal failure follow-
ing significant improvement in his hemodynamic status. 
Lymph node histopathology was consistent with high-grade 
B cell lymphoma. Subsequently, due to nosocomial lung 
infection on the 38

th
 hospital day, steroids were tapered off 
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with recurrence of severe lactic acidosis (20.6mMol/L), hy-
poglycemia, fever, anemia, and thrombocytopenia. His clini-
cal condition never improved to attempt a standard chemo-
therapy trial. Patient died within 48 hours despite resuscita-
tive measures and reintroduction of aggressive continuous 
renal replacement therapy. 

DISCUSSION 

 The pathogenesis of lactic acidosis in malignancy re-
mains unknown. Lactic acidosis is a grave and frequently a 
fatal complication of hematological malignancies [2-5]. Lac-
tic acidosis is derived from the reduction of pyruvic acid and 
is the end product of the anerobic metabolism of glucose as 
represented by the following equations [6]: 

1- Glucose + 2 ADP + 2 NAD
+
 + 2 Pi -----> 2 Pyruvate 

+ 2 ATP + 2 NADH + 2 H
+
 

2- Pyruvate + NADH + H
+
 <==> Lactate + NAD

+
 

 Hydrogen ions generated by the hydrolysis of adenosine 
triphosphate (ATP) converts lactate to lactic acid. Under 
normal conditions, the liver and kidney rapidly convert these 
minimal amounts of lactic acid to pyruvic acid, which is then 
metabolized to carbon dioxide and water. Under conditions 
of oxygen deprivation and decreased oxygen delivery to the 
tissues, anerobic metabolism takes place, resulting in exces-
sive production of lactic acid. Most disease processes that 
result in decreased oxygen delivery also frequently lead to 
diminished hepatic function, further compounding lactic acid 
accumulation. 

 Cancer cells can produce excessive lactate because of 
their high rate of glycolysis [3-5]. Lactic acidosis and hypo-
glycemia have been known to be associated with acute leu-
kemia [7, 8]. The association of refractory lactic acidosis 
with lymphoma is rare and has been seldom reported. The 
pathophysiologic mechanism is the overproduction of lactic 
acid as well as impaired hepatic gluconeogenesis in the pres-
ence of hematological malignancy. 

 Patients who develop severe sepsis can demonstrate lac-
tic acidosis. Lactic acidosis can be a marker of severe stress 
in the setting of sepsis and is believed to be due to increased 
production from tissue hypoxia and anaerobic metabolism as 
well as decreased lactate clearance. The development of 
nosocomial pneumonia and sepsis in our patient complicated 
the clinical situation further. Severe metabolic acidosis with 
arterial pH of less than 7.2 is associated with impaired car-
diac contractility and suboptimal response to exogenous 
catecholamines. Elevation of serum lactate concentration 
may have negative inotropic effects independent of serum 
pH. The associated liver and renal failure prevented the use 
of standard chemotherapeutic drugs in our patient. Trial of 
steroid therapy was the only possible option, which resulted 
in rapid resolution of lactic acidosis and significant im-
provement in renal and liver failure. Further aggressive ther-

apy of non-Hodgkin’s lymphoma was prevented by the de-
velopment of nosocomial infection necessitating withdrawal 
of steroid therapy, which in turn resulted in recurrence of 
lactic acidosis, hypoglycemia, fever, anemia and thrombocy-
topenia. Patient died within 48 hours despite all interven-
tions. 

 Anti-retroviral drugs used in human immunodeficiency 
virus (HIV) infected patients along with ribavirin have been 
reported to cause mitochondrial toxicity that can account for 
type B lactic acidosis. Nucleoside reverse transcriptase in-
hibitors (NRTIs) inhibit mitochondrial DNA replication, 
resulting in liver damage and impaired gluconeogenesis [9-
12]. We hypothesize that the recent treatment in our patient 
with ribavirin and peg-interferon possibly contributed further 
to the mitochondrial dysfunction and worsening of lactic 
acidosis. As yet, there is no reported case of lactic acidosis in 
non-HIV patients treated with ribavirin or interferon. 

 Lactic acidosis in association with hematological malig-
nancies carries an extremely poor prognosis. Early recogni-
tion and prompt institution of chemotherapy may lead to 
effective correction of lactic acidosis, but not necessarily 
change the ultimate outcome. 
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