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Abstract

Lactic acidosis associated with solid neoplasms is a rare complication; its occurrence is poor-
ly described, and it is associated with a poor prognosis. We present the case of an 84-year-old
woman who was admitted to the internal medicine department with a diagnosis of urinary
tract infection accompanied by a blood gas analysis showing lactic acidosis. During her ad-
mission, an abdominal mass was evidenced and finally diagnosed as undifferentiated carci-
noma. We wanted to emphasize the importance of correlating clinical and laboratory data at
the time of making a diagnostic approach and also highlight other possible explanations of
lactic acidosis that should be considered in addition to hypoperfusion due to sepsis, espe-
cially in the elderly who are at increased risk of malignancy.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Lactic acidosis is the most common type of metabolic acidosis found in hospitalized
patients. Lactic acid may be overproduced in cases of increased anaerobic metabolism or
decreased metabolic clearance due to a mitochondrial impairment [1]. Hypoperfusion is one
of the most common causes of this finding, and this in turn can be caused by different pathol-
ogies such as hemorrhage or sepsis. However, there are other possible explanations for the
increase of this metabolite [2]. Since malignancy may be a treatable cause, it is important to
include it in the differential diagnosis [3]. On the other hand, urinary tract infections are one
of the most frequent causes of emergency consultations, and older age is associated with a
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worse outcome, increasing the risk of sepsis [4]. As lactic acidosis can be associated with both
(malignancy and sepsis), it is therefore important to take a good clinical history, physical
examination, and complementary tests to guide diagnosis and treatment.

Case Report

An 84-year-old woman was admitted to the emergency department complaining of
urinary hesitancy and itching during micturition. The patient had no medical history, was
independent for all activities of daily living, and was not taking any medication prior to
admission. She had no history of smoking or alcohol consumption. The patient had a 2-week
history of poor general condition with asthenia and anorexia.

On physical examination, she was normotensive (136/75 mm Hg) with a heart rate of 64
beats per minute and afebrile. Her neurological, cardiovascular, pulmonary, abdominal, and
dermatological examinations were apparently normal.

The admission complete blood count reported a normocytic, normochromic anemia of
9.5 g/dL (11.8-14.8 g/dL), platelets of 338 x 103/uL (140-440 x 103/uL), and mild leukocy-
tosis of 12.40 x 103/uL (3.90-11.1 x 103/uL) with a neutrophil predominance of 83.5%. In
biochemistry, a stage II chronic kidney disease (glomerular filtration rate of 68 mL/min)
associated with a natremia level of 135 mmol/L (135-145 mmol/L) and a potassium level of
4.1 mmol/L (3.5-4.5 mmol/L) was found. Liver function showed a mild hypoalbuminemia of
2.47 g/dL (3.50-5.00 g/dL) with normal total bilirubin, elevated GGT, alkaline phosphatase,
and LDH of 92 U/L (7-30 U/L), 229 U/L (42-141 U/L), and 261 U/L (140-240 U/L), accord-
ingly. The C-reactive protein level was 212.5 mg/dL (0.0-5.0 mg/dL) with a procalcitonin
level of 0.52 ng/mL. Hemostasis was within the normal range. Venous blood gas showed pH
7.44 (normal = 7.35-7.45), pCO, 30 mm Hg (normal = 35-45 mm Hg), pO, 23 mm Hg (normal
=80-100 mm Hg), pHCO3 20.4 mmol/L (normal = 23-29 mmol/L), and a lactic acid level of
6.10 mM//L (0.45-1.9 mMm//L).

With all these data, antibiotics and fluid therapy were started, and the patient was
admitted to the internal medicine department with a diagnosis of urinary tract infection with
possible signs of early sepsis. Once on the internal medicine department, the patient was reas-
sessed, and on abdominal examination, an epigastric mass was palpated.

Urine culture results revealed the growth of a poly-susceptible Escherichia coli. With
these results, a complicated urinary tract infection was identified; however, the clinical situ-
ation did not correlate with the laboratory findings of early sepsis, since the patient was
hemodynamically stable without any signs of hypoperfusion.

In order to expand the diagnosis,abody CT scan was requested. Findings were compatible
with a 9.5 x 8 cm mass in the root of the mesentery of uncertain organ dependence, with signs
of peritoneal carcinomatosis and secondary liver metastasis (shown in Fig. 1) associated with
probable signs of portal thrombosis. The patient was informed, and due to her previous good
quality of life and good general condition, it was decided to continue with the diagnosis by
performing an image-guided gross biopsy. Five days after admission, following completion of
antibiotics, a new blood test showed an increase in C-reactive protein (296.6 mg/dL) and
compensated metabolic acidosis illustrated by an arterial blood gas with a pH of 7.40, pCO
of 32 mm Hg, pO, of 91 mm Hg, pHCO3 of 19.8 mmol/L, and an increased lactic acid level of
10.4 mMm/L (0.45-1.90 mM/L).

However, the patient remained stable with a blood pressure of around 130/80 mm Hg,
not tachycardic, with a good level of consciousness, and normal kidney function. Treatment
with fluid therapy and bicarbonate was started with a partial correction on the acidosis.
Likewise, new sets of urine and blood cultures were obtained and escalated to broad-spectrum
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Fig. 1. A CT scan of the abdomen of the patient is shown. There is a mass in the root of the mesentery of ap-
proximately 9.5 x 8 cm, with a necrotic center, of dubious organ dependence. The lesion contacts the lesser
curvature of the stomach, right hepatic lobe, and adjacent jejunal loops without a fatty separation plane.
Countless hepatic lesions are suggestive of secondary deposit. Multiple nodular peritoneal soft tissue lesions
compatible with carcinomatosis. Intraperitoneal free fluid of perihepatic, perisplenic distribution and in both
flanks.

antibiotic therapy. After ruling out other causes of lactic acidosis since all cultures were
informed as negative, we assumed a probable correlation with the malignancy.

After 2 days, suddenly the patient showed general discomfort and abdominal pain with
signs of hypoperfusion accompanied by lower blood pressures (70/50 mm Hg) and tachy-
cardia (120 beats per minute). For this reason, a new CT scan was performed to exclude
complications, which revealed significant growth of the mass, with signs of acute intratu-
moral bleeding and hematic content in the left retroperitoneal region. Growth of intraperi-
toneal implants in the left iliac fossa, with signs of infiltration, and ischemia of a segment of
the transverse colon confirmed portal thrombosis compared to the previous scan (shown
in Fig. 2). With all these findings, it was decided to proceed to symptomatic treatment, and
the patient died within a few hours. Pathology findings were informed a few days later
compatible with a poorly differentiated enteroid adenocarcinoma suggestive of colonic
origin.

Discussion

This case report highlights the importance of considering the different causes of lactic
acidosis when making a diagnostic approach. Lactic acidosis occurs normally due to hypoper-
fusion as aresponse of the cells to poor oxygen supply making them to change from an aerobic
to an anaerobic metabolism [5]. But, its production can be explained by other situations. For
this reason, lactic acid production has been classified into 3 different mechanisms [6]. Type
A, which is the most common, is associated with a mismatch between oxygen supply and
tissue oxygen consumption. This mechanism encompasses most common pathologies like
respiratory, traumatological, and infectious. Type D is less common and is often correlated
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Fig. 2. An angio-CT scan of the patient is shown. a Significant growth of the solid mass centered in the pan-
creatic cell (100 x 124 mm), which infiltrates the gastric lesser curvature, the antropyloric region, and the
liver. It also presents contrast hypo-uptake with respect to previous CT, probably in relation to necrosis.
b In the center of the mass, in its left lateral aspect, hyperdense foci, visualized only in the portal phase, sug-
gests intratumoral bleeding foci.

with poor clearance of lactic acid as can occur in short bowel syndrome. Malignancy-related
lactic acidosis has been described as part of type B lactic acidosis which includes diseases that
impair cellular metabolism induced by toxins and areas of ischemia [6]. Other common
diseases can produce type B lactic acidosis like diabetes mellitus (metformin-induced lactic
acidosis), alcoholism, and HIV infection (antiretroviral-induced mitochondrial dysfunction)
[7, 8]. It is important to note that these types of acidosis can occur at the same time in the
same patient given by different pathways in the same pathology [9].

Although lactic acidosis is not a common finding in malignancies, it is associated with an
increased risk of mortality and a need for urgent chemotherapy [5]. It has been more often
described in cases of hematologic malignancies as these diseases are related to high cell
turnover although cases have also been described in solid tumors [5, 10].

There are different pathways that explain lactic acidosis in patients presenting solid
tumors: first, probably tumor cells change their metabolism to favor glycolysis and production
of lactic acid from pyruvate known as the Warburg effect [10, 11]. An increase in hexokinase
Il and phosphofructokinase has been described in these cells, which promotes the glycolysis
pathway and generation of lactic acid [12]. Liver metastasis could also contribute to lactic
acid production via an impaired liver function. Another explanation is associated with the
relationship of a fast-growing neoplasm and poor vascularity around [13].

There are few cases of solid tumors associated with lactic acid in the literature. The
revision made by Liu et al. [14] showed a set of 50 cases of lactic acidosis associated with solid
tumors and 14 cases since 2010. These tumors share common characteristics, and a lot of
them were poorly differentiated and had liver metastasis.

Although on admission, lactic acid elevation was interpreted as due to urinary sepsis, she
never presented clinical signs that would justify this process. Likewise, despite having
received a targeted antibiotic, lactic acid continued to increase.

This is a case in which we concluded that the lactic acidosis presented by the patient from
the beginning was due to advanced malignant disease. And, it serves to illustrate the impor-
tance of making a good correlation between clinical and laboratory findings.
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