
Sudden death in a patient with
chronic lymphocytic leukemia

Eliot R. Beaubien, MD; Thomas W. Wilson, MD; 
Niranjala Satkunam, MB, BS

Abstract

THE AUTHORS DESCRIBE A 51-YEAR-OLD MAN with chronic lymphocytic leukemia who
presented with respiratory distress and then died suddenly while in hospital. Au-
topsy revealed pulmonary leukostasis and a large intracardiac mass containing
mostly mature lymphocytes and fibrin. Although leukostasis and lymphocyte
thrombi have been described (albeit rarely) in chronic lymphocytic leukemia, an
intracardiac “clot” has not. It seems plausible that this intracardiac mass caused the
patient’s death.

Résumé

LES AUTEURS DÉCRIVENT LE CAS D’UN HOMME ÂGÉ DE 51 ANS atteint de leucémie lympho-
cytaire chronique qui s’est présenté à l’hôpital en état de détresse respiratoire et y
est mort subitement. L’autopsie a révélé une leukostase pulmonaire et la présence
d’une importante masse intracardiaque contenant surtout des lymphocytes à matu-
rité et de la fibrine. Même si l’on a décrit (quoique rarement) la leukostase et des
caillots lymphocytaires dans des cas de leucémie lymphocytaire chronique, on n’a
pas décrit de «caillot» intracardiaque. Il semble plausible que cette masse intracar-
diaque ait causé la mort du patient.

Chronic lymphocytic leukemia (CLL) is the most common hematologic
malignant disease in adults.1 Although the disease is often indolent and
the patient’s life span may be unaffected, serious complications, includ-

ing infection, hemolysis, bone marrow failure and transition to acute leukemia,
can occur. We encountered a patient with CLL and an extraordinarily high pe-
ripheral lymphocyte count who died suddenly. There was histologic evidence of
leukostasis, a rarely reported complication of CLL,2–4 but also a large intracar-
diac mass composed of mature lymphocytes and fibrin. We suggest that this
“clot” contributed in large measure to the patient’s death.

Case report

A 51-year-old man presented to the emergency department with a 2-day his-
tory of increasing dyspnea, abdominal discomfort and fatigue. CLL had been
diagnosed 12 years earlier. He had taken prednisone and chlorambucil in the
past but for the previous few months had refused any treatment other than
prednisone (25 mg daily). He denied fever, chills, sputum production, bleeding
and previous thromboembolic disease.

The patient’s temperature was 36.2°C, his respiratory rate 22 breaths/min,
his pulse 110 beats/min (regular) and his blood pressure 100/70 mm Hg in both
supine and sitting positions. Oxygen saturation was 88% on room air and 95%
with oxygen by mask. There were enlarged, nontender lymph nodes in the cer-
vical, axillary and inguinal areas. Coarse crackles were audible throughout both
lung fields. The jugular veins were distended to 8 cm above the angle of Louis,
and there was marked peripheral edema. The cardiac apex was displaced later-
ally, there was a right ventricular heave, and third and fourth heart sounds were
present. There was marked hepatosplenomegaly.
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The hemoglobin concentration was 57 (normally
115–165) g/L, the total leukocyte count 824 (normally
4–10) × 109/L (95% mature lymphocytes) and the platelet
count 15 (normally 150–450) × 109/L. Serum levels of
electrolytes, creatinine and liver enzymes were normal, as
were the international normalized ratio and partial throm-
boplastin time. Electrocardiography showed only sinus
tachycardia. A chest radiograph (Fig. 1A) revealed multi-
chamber cardiomegaly and bilateral peripheral reticulo-
nodular infiltration.

We administered oxygen by mask, as well as packed
erythrocytes, hydrocortisone, furosemide, trimethoprim–
sulfamethoxazole (intravenously) and piperacillin–
tazobactam (intravenously). Echocardiography showed
biventricular enlargement and hypokinesis, enlarged atria,
moderate tricuspid and mitral insufficiency, and pul-
monary hypertension. The patient remained slightly dysp-
neic at rest but was able to talk and eat. His temperature
remained under 37°C, his heart rate around 100 beats/min
and his blood pressure at 90–112/68–76 mm Hg. Oxygen

saturation, measured transcutaneously, was never below
92%. Suddenly, about 24 hours after admission, the pa-
tient became more short of breath and then unresponsive.
Cardiopulmonary resuscitation was unsuccessful.

At autopsy, the heart was found to be enlarged (to 
560 g), and both ventricles contained large gray–yellow
rubbery masses, which were not adherent to the endo-
cardium (Fig. 1C). These masses filled the ventricles and
were moulded to the shape of the cavities. Histologic ex-
amination (Fig. 1D) showed that they were composed of
mature lymphocytes and fibrin, without fungal hyphae.
The coronary arteries were normal, and there were no
clots in any other major vessel. The lungs were very heavy
(more than 1500 g) and nodular in texture. No pus could
be expressed. Histologic examination revealed marked ob-
struction of the blood vessels with mature lymphocytes; in
some areas these cells had infiltrated the surrounding in-
terstitium, and hemorrhaging had occurred (Fig. 1B).
There was marked hepatomegaly (mass of liver 3230 g)
and splenomegaly (mass of spleen 2320 g) due to infiltra-
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Fig. 1. Patient with chronic lymphocytic leukemia who died suddenly. A: Chest radiograph. Multichamber cardio-
megaly is accompanied by a peripheral reticulonodular lung infiltrate. B: Microscopic section of lung tissue. Ma-
ture lymphocytes obstruct small pulmonary vessels (arrow), and there is infiltration and hemorrhage in the intersti-
tial spaces (arrowhead) C: The heart. The walls are thickened, and there is an intracardiac mass. D: Microscopic
section of the intracardiac mass. There are sheets of mature lymphocytes, along with a few fibrin strands (arrow).
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tion by mature lymphocytes; the bone marrow was dif-
fusely replaced with mature lymphocytes. Postmortem
cultures of blood, lung and the intracardiac mass were neg-
ative. Staining for Pneumocystis carinii was also negative.

Comments

The patient we have described had a long-standing diag-
nosis of CLL, suffered a brief illness and died suddenly. The
most striking features at autopsy were the large intracardiac
masses found in both ventricles. The masses were quite firm
but mobile and could have obstructed the outflow tracts of
one or both ventricles, accounting for the suddenness of
death. The masses consisted of lymphocytes and fibrin;
platelets and erythrocytes were not prominent. We are un-
able to say for certain whether the masses were present be-
fore death; they were not seen in an echocardiogram ob-
tained 15 hours before death. The echocardiogram did
show global hypokinesis, which could have prevented the
ventricles from expelling what must have been very thick
blood. Furthermore, if the clots were a postmortem phe-
nomenon, we might have expected to see similar thrombi in
other large arteries or veins; however, none were present.

Thrombosis is a well-recognized complication of ma-
lignant diseases, including CLL and related lymphomas.5

Postulated mechanisms of thrombosis include release of
thromboplastin-like material by malignant cells, nonenzy-
matic activation of factor X by mucin-producing tumours,
deficiencies in protein C and platelet activation, a poorly
defined condition in which platelets are more prone to
aggregate. In a 1974 review, McKee and Collins6 de-
scribed intravascular thrombi containing lymphocytes and
fibrin in 2 of 33 cases of CLL. Neither patient had an in-
tracardiac mass. A case of Budd–Chiari syndrome in a pa-
tient with CLL was attributed to fungal infection.7 In that
instance, the patient had massive ascites in addition to he-
patosplenomegaly. Autopsy revealed clots in the hepatic
veins and the inferior vena cava as well as an intracardiac
clot 1 cm in diameter. All of the clots had hyphae that
were easily visible by microscopy, and cultures yielded Zy-
gomycetes species. Furthermore, the patient had been in
hospital for a month, during which time her condition
had deteriorated. The patient we have described had a
large intracardiac mass that contained few erythrocytes or
platelets and no hyphae. It is possible that the blood prod-
ucts or drug therapy that the patient received triggered
the unusual clotting process.

It is likely that the pulmonary hypertension and signs of
right-side heart failure in this patient were due to pul-
monary vascular occlusion by masses of lymphocytes. A
widespread reticulonodular lung infiltrate was evident on ra-
diographs, but there was no histologic or microbiologic sign
of infection. In other hematologic malignant diseases with

very high leukocyte counts, leukostasis may occur in the
lungs;8 it typically presents with dyspnea and hypoxia, and an
interstitial infiltrate is evident on chest radiography.9 This
complication is seen more commonly in myeloid leukemias,
presumably because the abnormal cells are larger, more
rigid and more prone to being trapped in the capillaries.10

Also, cells of the myeloid line are known to adhere to pul-
monary endothelial cells in situations where complement is
activated.11 When leukostasis is severe, the pulmonary capil-
lary network can be obstructed, which accounts for hypoxia
and pulmonary hypertension. To our knowledge, no such
complement-dependent mechanism has been described for
lymphocytes. Our patient’s extremely high total lymphocyte
count may have led to pulmonary leukostasis simply
through increased viscosity. In other organs, including the
brain, most of the smaller blood vessels were plugged with
lymphocytes.

Whether prompt leukapheresis would have been use-
ful here is unknown. Repeated leukapheresis has been
used to reduce hyperlymphocytosis and increase ery-
throcyte and platelet production.12 A single report of a
patient with CLL and radiologic evidence of leukostasis
whose condition improved after leukapheresis suggests
that this procedure might have been of some benefit.3

In summary, we have described a patient with a rare
manifestation (leukostasis) of a common disease (CLL).
His sudden death may have been due to intracardiac
thrombosis, a previously undescribed complication.
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