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―Case Reports―

Successful Intensive Care Treatment of Severe Lactic Acidosis

and Tumor Lysis Syndrome Related to Intravascular Lymphoma
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Intravascular lymphoma is a rare disease that progresses to multiple organ dysfunction caused primar-

ily by tumor cell proliferation in small blood vessels. Few studies have investigated critical care man-

agement of intravascular lymphoma. We describe a rare case of multiple organ failure due to intravas-

cular lymphoma with severe lactic acidosis in a patient who survived. A 64-year-old man with impaired

consciousness was diagnosed as having intravascular large B-cell lymphoma by means of a random

skin biopsy. The patient arrived at our hospital’s intensive care unit (ICU) with impaired consciousness,

respiratory failure that required mechanical ventilation, and lactic acidosis that required renal replace-

ment therapy. Mechanical ventilation and renal replacement therapy were continued in the ICU, and his

respiratory status and circulatory dynamics eventually stabilized. However, his impaired consciousness

and hyperlactatemia did not improve until after the start of chemotherapy with doxorubicin, cyclophos-

phamide, vincristine, prednisolone, and rituximab. Although he developed tumor lysis syndrome imme-

diately after chemotherapy, his systemic condition was gradually stabilized by continued critical care

management primarily comprising renal replacement therapy. He was weaned from ventilator support

after a tracheotomy and moved to the general ward. Hematopoietic malignancy with hyperlactatemia

has a very poor prognosis; however, hyperlactatemia and impaired consciousness were dramatically im-

proved in this patient by critical care management and chemotherapy.

(J Nippon Med Sch 2020; 87: 32―36)
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Introduction

Intravascular lymphoma is a rare disease that typically

involves multiple organ dysfunction, including dysfunc-

tion of the central nervous system, caused primarily by

proliferation of tumor cells in small blood vessels. The

rapid progression of the disease complicates antemortem

diagnosis, and few studies have described successful

critical care management of patients with multiple organ

failure caused by intravascular lymphoma. We describe a

case of multiple organ failure caused by lymphoma with

severe lactic acidosis in a patient who clinically improved

after critical care management and chemotherapy in an

intensive care unit (ICU).

Case Presentation

A 64-year-old man with impaired consciousness was

transported to a hospital by ambulance. His medical his-

tory was unremarkable, and cranial computed tomogra-

phy scanning and magnetic resonance imaging per-

formed just after arrival revealed no intracranial abnor-

malities. Extensive medical evaluation, blood testing, and

imaging studies by the medical team at the previous hos-

pital ruled out a number of diseases as the cause of im-

paired consciousness. Herpes encephalitis was a sus-

pected cause of impaired consciousness. Because delayed

treatment for herpes encephalitis leads to poor outcomes,

he was admitted to hospital for additional treatment. Af-
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Table　1　Patient characteristics on ICU admission.

Respiratory physiology

Minute ventilation (L/min) 12

FiO2 0.6

Driving pressure (cmH2O) 15

PEEP (cmH2O) 10

PaO2/FiO2 ratio 187

pH 7.181

PaCO2 (mmHg) 37.1

Bicarbonate (mmol/L) 20.5

Base excess (mEq/L) − 4.2

Lactate (mmol/L) 14.1

Alveolar-arterial oxygen differ-
ence (mmHg) 

311

Additional physiology and laboratories

Glasgow Coma Scale E3VtM1

Body temperature (℃) 37.7

Systolic blood pressure (mmHg) 143

Mean arterial pressure (mmHg) 104

Heart rate (beats/min) 86

Respiratory rate (/min) 25

White blood cells (/μL) 4,000

Hemoglobin (g/dL) 10.7

Hematocrit (%) 32.5

Platelets (104/μL) 5.6

Sodium (mEq/L) 145

Potassium (mEq/L) 3.5

Bilirubin (mg/dL) 1.2

Creatinine (mg/dL) 0.85

Twenty-four-hour urine output 
(mL) 

250

Glucose (mg/dL) 93

Left ventricular ejection fraction 
(%, by echocardiography) 

67

Severity score

Acute physiologic assessment 
and chronic heath evaluation II 
(APACHE II)

38

Second simplified acute physi-
ology score (SAPS II) 

89

Sequential organ failure assess-
ment (SOFA) score

18

ICU, intensive care unit; FiO2, fraction of inspired oxygen; 

PEEP, positive end-expiratory pressure; PaO2, partial pres-

sure of arterial oxygen; PaCO2, partial pressure of arterial 

carbon dioxide; APACHE II, acute physiologic assessment 

and chronic health evaluation II; SAPS II, second simpli-

fied acute physiology score; SOFA, sequential organ failure 

assessment

ter treatment, his consciousness remained impaired. Ma-

lignant lymphoma was suspected as a cause of impaired

consciousness by the previous medical team, which

noted an elevated serum soluble interleukin-2 receptor

(sIL-2R) level of 11,400 U/mL. Later, intravascular large

B-cell lymphoma was diagnosed after pathological ex-

amination of a random skin biopsy.

On the tenth day of hospitalization, he was placed on

mechanical ventilation because of his rapidly deteriorat-

ing respiratory condition. Concurrent renal replacement

therapy was started because of oliguria and prominent

lactic acidosis. Intermittent renal replacement therapy

and high-flow continuous hemodiafiltration were per-

formed for treatment of prominent lactic acidosis. Al-

though the dialysate flow rate of continuous renal re-

placement therapy was increased to 1,800 mL/h, lactic

acidosis did not improve. Intermittent renal replacement

therapy was conducted daily, and sodium bicarbonate

was administered continuously. Although the patient had

been scheduled for transfer to the hematology depart-

ment to receive chemotherapy for his primary disease, he

was instead admitted to the ICU for mechanical ventila-

tion and renal replacement therapy.

The Table 1 shows the patient’s respiratory, physiologi-

cal, and laboratory findings and initial severity score on

ICU admission. The level of partial pressure of arterial

oxygen was 112 mm Hg, the ratio of partial pressure of

arterial oxygen/fraction of inspired oxygen was 187, se-

rum lactate level was 14.1 mmol/L, and his level of con-

sciousness, according to his Glasgow Coma Scale (GCS),

was E3VtM1. In the ICU, the patient received pressure-

controlled ventilation at an inspiratory driving pressure

of 10 to 15 cm H2O, a positive end-expiratory pressure of

5 to 10 cm H2O, and a fraction of inspired oxygen of 0.25

to 0.6. In addition, blood flow rate was set to 80 mL/

min, and dialysate flow rate was set to a maximum of

1,200 mL/h for continuous renal replacement therapy.

Respiratory condition and circulatory dynamics stabi-

lized, and acidosis improved; however, his level of con-

sciousness (GCS E3VtM1) and hyperlactatemia did not

change. Intermittent renal replacement therapy and so-

dium bicarbonate administration were thus terminated.

On the second day in the ICU, his temperature rose to

38.5°C and blood pressure dropped. Septic shock was

suspected, and broad-spectrum antimicrobial and anti-

fungal agents were administered. A circulatory agonist

was administered temporarily, and culture tests were

performed. The possibility of infection was excluded by

negative results on all tests.

The Figure 1 shows the patient’s clinical course from

the time of admission to the ICU. Although chemother-

apy is associated with a high risk of organ dysfunction,

the absence of other effective treatments led us to admin-

ister chemotherapy on the seventh day in the ICU. The

chemotherapy regimen comprised doxorubicin 50 mg/m2,

cyclophosphamide 750 mg/m2, and vincristine 1.4 mg/m2
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Fig.　1　The patient’s clinical course after transfer to the ICU. 

Mechanical ventilation support and continuous renal replacement therapy were continued for treatment of 

respiratory failure and severe lactic acidosis, respectively. Although respiratory condition and circulatory 

dynamics stabilized, and acidosis improved, consciousness level and hyperlactatemia were unchanged. Che-

motherapy was started on the seventh day in the ICU. A significant improvement in the level of conscious-

ness (Glasgow Coma Scale) was observed on the second day of chemotherapy. Serum lactate level signifi-

cantly decreased and then normalized 2 days after beginning chemotherapy. 

ICU, intensive care unit; MEPM, meropenem; LZD, linezolid; MCFG, micafungin; PaO2, partial pressure of 

arterial oxygen; FiO2, fraction of inspired oxygen

on day 1, prednisolone 100 mg/day on days 1 through 5,

and rituximab 600 mg on day 4. Level of consciousness

was significantly better (GCS, E4VtM6) on the second

day of chemotherapy, and serum lactate level was signifi-

cantly better on the following day. Serum lactate level

decreased to 1.9 mmol/L on the fourth day of chemo-

therapy.

The patient developed disseminated intravascular co-

agulation syndrome associated with tumor collapse im-

mediately after completion of chemotherapy and there-

fore remained in the ICU. His general condition gradu-

ally improved. Renal replacement therapy was resumed

because of a transient decrease in renal function, which

seemed to be caused by tumor lysis syndrome after che-

motherapy. His renal function gradually improved, and

urination became normal. On the sixteenth day in the

ICU, renal replacement therapy was again discontinued.

He was weaned from ventilator support after undergoing

a tracheotomy and moved from the ICU to the general

ward. Lumbar puncture was performed because we sus-

pected that central nervous system invasion by tumor

cells was the cause of his impaired consciousness. How-

ever, a definitive pathological diagnosis of central nerv-

ous system invasion was not possible. Three weeks after

the first chemotherapy regimen, we administered dox-

orubicin 50 mg/m2, cyclophosphamide 750 mg/m2, and

vincristine 1.4 mg/m2 on day 1, and prednisolone 100

mg/day on days 1 through 5 as second-line chemother-

apy. In addition, a total of three weekly rituximab treat-

ments (400 mg/week) were administered from the

twenty-third day after the second chemotherapy regimen.

His overall condition improved. His serum sIL-2R level,

which was 16,963 U/mL at the time of hospitalization,

decreased to 2,745 U/mL just before transfer to another

hospital. His clinical condition was stable and, on the 77

th day, his symptoms were in remission and he was

transferred to another hospital. Written informed consent

was obtained from the patient for publication of this case

report.

Discussion

The present patient had refractory hyperlactatemia that

could not be normalized by powerful blood purification

therapy. At a previous hospital, the patient was treated

with concurrent intermittent blood purification and high-

flow continuous hemodiafiltration. Severe lactic acidosis
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was diagnosed as a pathological condition in this patient,

and he was treated by potent blood purification therapy

while maintaining acid-base balance. When lactic acidosis

is associated with malignant lymphoma, as in this case,

an elevated lactic acid level (>5 mmol/L) and lactic aci-

dosis are observed in 15% and 1.8%, respectively, of pa-

tients with hematological malignancies1―3. Only one other

case of lactic acidosis accompanying intravascular lym-

phoma has been reported. Ours is the first of a patient

who survived.

Lactic acidosis is classified as Type A or B. Type A lac-

tic acidosis is characterized by hypoxemia, while Type B

lactic acidosis is diagnosed in the absence of clinical evi-

dence of hypoxemia and is associated with systemic dis-

eases such as renal or hepatic failure and diabetes. Type

A lactic acidosis is associated with ischemic bowel syn-

drome, sepsis, cardiogenic shock, and advanced dehydra-

tion, is most frequently seen in cases of tissue hypoperfu-

sion, and is attributed to shock or cardiopulmonary ar-

rest. Causes of Type B lactic acidosis include hematologi-

cal malignancy, human immunodeficiency virus infection,

diabetes, liver disease, vitamin B1 deficiency, mitochon-

drial disease, and biguanide drugs4.

The present patient required mechanical ventilation

support for respiratory failure exacerbated by hypoxe-

mia. The clinical course at the time of tracheal intubation

suggested pneumonia, pulmonary embolism, and conges-

tive heart failure as causes of respiratory failure. How-

ever, these conditions were excluded on the basis of cul-

ture tests and imaging and echocardiography findings.

Noncardiogenic pulmonary edema was believed to be

the main cause of respiratory failure, because water bal-

ance management by renal replacement therapy im-

proved the patient’s physical status. However, even after

improvement in hypoxemia, acidosis did not improve.

Acidosis was thus classified as Type B lactic acidosis. Im-

mediately after transfer to the ICU in our hospital, the

possibility of intestinal ischemia was excluded by con-

trast computed. During initial treatment in the ICU,

broad-spectrum antimicrobial and antifungal drugs were

administered simultaneously for suspected septic shock,

which was later excluded on the basis of negative culture

results.

When the diseases responsible for lactic acidosis are

classified according to the mechanism of lactic acid eleva-

tion, there are conditions that increase lactic acid produc-

tion, such as pheochromocytoma, respiratory alkalosis,

and glycogenosis type 1, and diseases that decrease turn-

over of lactic acid, such as alcohol polydipsia and liver

disease. There are also medical conditions for which the

detailed mechanisms of lactic acid elevation are un-

known, such as malignant tumor, acquired immunodefi-

ciency syndrome (human immunodeficiency virus infec-

tion), and hypoglycemia5.

Only one other case report has described lactic acidosis

caused by intravascular lymphoma6; however, it did not

detail the mechanism responsible for lactate elevation.

The Warburg effect―ie, the increase in the rate of glucose

uptake and preferential production of lactate in malig-

nant tumor cells, even in the presence of oxygen―is a

known cause of lactic acidosis and hypoglycemia in pa-

tients with malignant tumors. In tumor hypoxia, accumu-

lation of hypoxia inducible factor-1α is increased in cells.

This leads to overexpression of glucose transporters/gly-

colytic enzymes and suppression of mitochondria me-

tabolism, resulting in increased glucose uptake and ex-

cessive lactic acid production1,7. However, hypoglycemia

was not observed in this case.

In cancer patients, lactic acidosis has an even worse

prognosis, with a mortality rate of >80%8. Chemotherapy

is contraindicated in some cases, because of declining

physical status or poor general health. However, no pa-

tient with intravascular lymphoma has improved without

chemotherapy, as it is the only lifesaving treatment2,6.

Determining the optimal chemotherapy regimen for

administration during renal replacement therapy is often

difficult. Moreover, the regimen selected differs in rela-

tion to the type of blood purification therapy, ie, if it is

intermittent or continuous renal replacement therapy. Be-

cause our patient developed significant hyperlactatemia,

continuous renal replacement therapy was performed be-

fore chemotherapy and was continued even after chemo-

therapy. When planning concurrent chemotherapy and

blood purification therapy, the patient’s age and physical

status should be considered, as should the ability of the

drug to be administered during dialysis, dosage, and the

timing of blood purification therapy9,10. Intermittent blood

purification is associated with accumulation of toxicity

and fluid retention on days without dialysis. In contrast,

continuous renal replacement therapy, frequently per-

formed in ICUs, provides constant dialysis performance

and management of body fluids, even though the effi-

ciency of dialysis and substance removal is inferior to

that of intermittent blood purification. Design of a com-

bined regimen of continuous renal replacement therapy

and chemotherapy is easier; furthermore, this type of re-

nal replacement therapy is a highly effective blood purifi-

cation therapy. The present patient was an ideal candi-
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date for this type of renal replacement therapy.

Tumor lysis syndrome―a serious complication that

leads to acute renal failure and electrolyte abnormalities,

mainly in the acute phase of hematopoietic neoplastic

disease or immediately after chemotherapy―eventually

leads to multiple organ dysfunction11. This syndrome re-

quires immediate treatment because disintegration of tu-

mor cells proceeds rapidly and intracellular substances

such as uric acid flowing into blood obstruct renal tu-

bules, leading to renal failure. Active administration of

continuous renal replacement therapy compensates for

renal dysfunction as part of early treatment for tumor ly-

sis syndrome and enables continuation of chemotherapy

and eventual recovery from renal dysfunction11. In our

patient, it was difficult to normalize blood lactate levels

by using blood purification in the ICU. However, renal

replacement therapy was performed before chemother-

apy and was continued after chemotherapy for acute re-

nal failure accompanying tumor collapse. The patient’s

renal function gradually improved, which eliminated the

need for blood purification. The patient was able to

avoid chronic dialysis and was discharged.

In summary, this is a rare case in which lactic acidosis

and impaired consciousness were significantly improved

by critical care management and chemotherapy, allowing

the patient to survive. Notably, critical care management

centered on renal replacement therapy may enable che-

motherapy in the ICU and lead to good clinical out-

comes.
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