
Unusual Presentation of Anaplastic Large Cell Lymphoma with Clinical 
Course Mimicking Fever of Unknown Origin and Sepsis: Autopsy Study of 
Five Cases

Aim To describe a subset of cases with the unusual clinical and histo-
morphological presentation of anaplastic large cell lymphoma (ALCL) 
mimicking fever of unknown origin (FUO) and sepsis.

Methods A pathology database was searched using full term System-
atized Nomenclature of Medicine codes for ALCL to identify 23ALCL 
cases from the period 1999-2006. Of those, five cases that did not have 
a correct premortem diagnosis were further analyzed to elucidate the 
reasons for delayed and incorrect pre-mortem diagnosis. The analyzed 
data included clinical presentation, duration of symptoms, duration 
of hospital stay, premortem presumed cause of death, white blood cell 
count, platelet count, anion gap and blood pH, liver enzymes (alanine 
aminotransferase, aspartate aminotransferase, lactate dehydrogenase, 
alkaline phosphatase), lactate, coagulation tests (prothrombin time, 
partial thromboplastin time, fibrinogen, D-dimers), microbiology cul-
tures, and radiology and surgical pathology reports. Autopsy reports 
were reviewed for description of major gross findings, initial clinical 
diagnosis, and cause of death.

Results Five fatal and pre-mortem unrecognized ALCL cases were 
characterized by rapid decline, with histologic findings showing pre-
dominantly extranodal involvement, intravascular lymphomatosis, and 
hemophagocytosis. The cases were also characterized by unusual clini-
cal manifestations including a FUO, sepsis, and disseminated intravas-
cular coagulation-like picture, lactic acidosis, hepatosplenomegaly, and 
absence of significant peripheral adenopathy.

Conclusions There is a distinct group of ALCLs with unique and spe-
cific clinical, gross autopsy, and histopathologic findings. Recognition 
of this clinical variant may facilitate early detection and potentially 
timely diagnosis and therapy.
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Anaplastic large cell lymphoma (ALCL) rep-
resents a fairly well-characterized group of T-
cell lymphomas. In the current World Health 
Organization (WHO) classification, ALCL 
represents a unique diagnostic subcategory 
and comprises approximately 3% of adult and 
10%-30% of childhood non-Hodgkin’s lym-
phomas (1).

Defining features of ALCL include pro-
liferation of predominantly large lymphoid 
cells with a characteristic growth pattern and 
strong expression of CD30. There are sever-
al histomorphological variants of ALCL in-
cluding common type, monomorphic variant, 
lymphohistiocytic variant, small cell variant, 
mixed cell variant, giant cell variant, and sarco-
matoid subtype (1). There are also three groups 
of ALCL according to molecular and clinical 
criteria as follows: primary systemic anaplastic 
lymphoma kinase protein (ALK)-positive ana-
plastic lymphoma, ALK-negative primary sys-
temic anaplastic lymphoma, and primary cuta-
neous anaplastic lymphoma. ALK expression 
is caused by chromosomal translocation, most 
commonly t (2;5) (2,3). Most ALCLs in chil-
dren and young adults express ALK protein 
and show favorable prognosis, while ALK-neg-
ative ALCLs are more heterogeneous and have 
a poor prognosis (4).

The classification of ALK-negative ALCLs 
is somewhat controversial. However, current 
genetic and biological research provides evi-
dence that ALK-negative ALCLs are close-
ly related to their ALK-positive counterparts 
(5).

Unusual clinical presentations including 
fever, liver failure, shock, oliguria, and adre-
nal insufficiency can be associated with all sub-
types of ALCL, particularly in cases with the 
extranodal involvement (6-9). With such di-
verse and heterogeneous clinical presentation, 
correct clinical diagnosis is often difficult to 
establish and, thus, sometimes considerably 
delayed.

In this study, we characterized a distinct 
group of ALCL with unique and specific clin-
ical, gross autopsy, and histopathologic find-
ings. The clinical findings in these cases are 
different than previously described, and rec-
ognition of this clinical variant may facilitate 
early detection and potentially timely diagno-
sis and therapy.

Methods

The autopsy database at the Department of 
Pathology at Emory University was searched 
using Systematized Nomenclature of Medi-
cine codes for all cases of ALCL from the peri-
od 1999-2006. A total of 23 cases that satisfied 
the strict cytomorphologic criteria and immu-
nohistochemical staining pattern to confirm 
the diagnosis of ALCL were identified. Of 
those 23 cases, five cases did not have a correct 
pre-mortem diagnosis and were autopsied to 
determine the immediate cause of death and 
underlying disease process.

Cytomorphology and immunohistochemistry

The major cytomorphologic criteria include 
predominance of large cells with wrath-like 
nuclei, abundant eosinophilic cytoplasm, 
prominent pleomorphism, strong CD30 and 
clusterin expression in the cell membrane and 
Golgi in virtually each cell (2). Additional im-
munohistochemical stains were performed to 
exclude other types of lymphoma, primarily 
Hodgkin’s lymphoma, ALK-1-positive B-cell 
lymphomas, and peripheral T-cell lymphomas.

The antibodies used included CD45RO, 
CD45RA, CD30, ALK-1, EMA, CD20, 
CD79a, CD43, CD3, CD2, CD4, CD43, 
CD15, PAX5, CD25, CD56, CD138, 
(DAKO Corporation, Carpenteria, CA, 
USA) and clusterin (Upstate Biotechnolo-
gy, Lake Placid, NY, USA). Stains were per-
formed on 5-µm sections of formalin-fixed, 
paraffin-embedded tissues with the use of the 
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standard avidin-biotin-complex technique 
on automated DAKO Autostainer (DAKO) 
with appropriate positive and negative con-
trols (10).

In-situ hybridization with Epstein-Barr vi-
rus (EBV) encoded small RNA (EBER) oligo-
nucleotides was performed to test for the pres-
ence of EBV small RNA on formalin-fixed 
paraffin-embedded sections using DAKO au-
tomated stainer.

All hematoxylin and eosin and immuno-
histochemically stained slides were reviewed 
by two pathologists.

Clinical and laboratory data

Clinical and laboratory data were obtained 
from patients’ charts. Antemortem clinical 
data included clinical presentation, duration 
of symptoms, duration of hospital stay, radi-
ology and surgical pathology reports, and an-
temortem presumed cause of death. Antemor-
tem laboratory data included white blood cell 
count, platelet count, anion gap and blood 
pH, liver enzymes (alanine aminotransferase, 
aspartate aminotransferase, lactate dehydro-
genase, alkaline phosphatase), lactate, coagu-
lation tests (prothrombin time, partial throm-
boplastin time, fibrinogen, D-dimers), and 
microbiology cultures.

Autopsy reports were reviewed for descrip-
tion of major gross findings, initial clinical di-
agnosis, and cause of death.

Results

Of 23 cases of ALCL identified by System-
atized Nomenclature of Medicine database 
search, five were further studied.

Of five cases, there were two male and 
three female patients, ranging in age from 
9 to 77 years (Table 1). All five patients pre-
sented with fever of unknown origin (FUO). 
Other symptoms on admission were nonspe-
cific pain, cough, shortness of breath, fatigue, 

malaise, and night sweats. In case 5, a prima-
ry symptom was waxing and waning skin rash 
with recurrent epistaxis, while case 4 (a 9-year-
old boy) presented with asthma-like symp-
toms. Duration of symptoms varied from one 
week to three months (Table 1).

Autopsies were performed in all cases 
due to the unexplained cause of death. Clini-
cal causes of death stated on autopsy request 
forms were mostly nonspecific and included 
wide variety of mostly generalized diagnoses 
such as respiratory, renal, or liver failure, intra-
cerebral hemorrhage, status asthmaticus, and 
malignancy. Systemic involvement by lympho-
ma was not clinically suspected in any case. 
Sepsis, FUO, and a disseminated intravascu-
lar coagulation (DIC)-like picture dominated 
in majority of cases. Case 5 had previously di-
agnosed cutaneous ALCL; however, system-
ic spread was not suspected clinically and was 
overridden by the overwhelming septic pic-
ture (Table 1). In case 1, there was a pending 
report on the fine needle aspiration of the axil-
lary lymph node and a bone marrow biopsy at 
the time of the autopsy. A diagnosis of ALCL 
was reached on both of those specimens; how-
ever, reports were issued after completion of 
the autopsy.

Laboratory data

The most common laboratory findings at ad-
mission were increased white blood cell count 
(6.2-62 × 103/μL white blood cells) with neu-
trophilia and left shift, thrombocytopenia 
(26-108 × 103/μL platelets), and abnormal co-
agulation tests suggesting DIC (in 4 of 5 pa-
tients). Lactic acidosis with increased anion 
gap was seen in four of five cases. Abnormal 
levels of liver enzymes (alanine aminotrans-
ferase, aspartate aminotransferase, and alka-
line phosphatase) were also seen in four cases 
associated with microscopic and/or gross liver 
involvement. Routine microbiology cultures 
were negative in all but one patient (case 5) 
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in whom Staphylococcus aureus was identified 
in the urine. Numerous other serological and 
polymerase chain reaction microbiology tests 
were performed on several patients including 
Legionella, Cryptococcus, acid fast bacilli, cy-
tomegalovirus, and hepatitis test, and were all 
negative (Table 2). All patients tested negative 
for human immunodeficiency virus and only 
two patients were tested for Human T-lym-
photrophic virus 1 and 2, and both had nega-
tive results. Extensive toxicology workup was 
negative in case 2, which presented as acute 
liver failure with no masses and presumed food 
poisoning.

Imaging studies

Only patient 3 had chest findings on com-
puter tomography, showing a large pre- and 
retrosternal mass that was thought to repre-
sent malignancy or scar tissue at the previous 
coronary artery bypass grafting surgery site.

In other cases, minor findings such as small 
(1 cm in diameter) para-aortic lymph nodes 
(case 1) and edema of the gallbladder (case 2) 
were identified (Table 3).

Gross autopsy findings

In our study, ALCL in all of the cases present-
ed predominantly as extranodal disease. In ad-

Table 1. Demographic and clinical characteristics of patients diagnosed postmortem with anaplastic large cell lymphoma with fever of 
unknown origin as the most common clinical presentation and sepsis as the most common premortem diagnosis*

Characteristics

Case No. age/sex/race
clinical 

presentation
duration of symptoms 
prior to hospitalization

duration of 
hospital stay (days)

clinical pre-mortem 
diagnosis

1 33/male/white FUO, back pain, dry cough 3 mo   6 sepsis, DIC, cranial 
hemorrhage

2 48/female/white FUO, hepatic failure, DIC, food poisoning 1 mo   2 acute liver failure, DIC
3 77/female/white FUO, abdominal pain, sepsis, dyspnea/

confusion, St/post CABG
1 week   5 sepsis

4 9/male/black FUO, malaise, cough 2 weeks   6 asthma, sepsis
5 45/female/hispanic FUO, SOB, sepsis, epistaxis, skin rash 1 mo 11 DIC, sepsis, malignancy
*Abbreviations: FUO – fever of unknown origin; DIC – disseminated intravascular coagulation; St/post CABG – previous surgery site coronary artery bypass graft; SOB – shortness of 
breath.

Table 2. Laboratory data of five patients with anaplastic large cell lymphoma at admission showing septic-like findings with neutrophilia, 
thrombocytopenia, abnormal coagulation tests suggesting disseminated intravascular coagulation, lactic acidosis with increased anion 
gap, and abnormal liver enzymes. Microbiology cultures were negative in all but one patient with Staphylococcus aureus identified in 
urine*

Laboratory data

Case No.

White blood
cell count
(103/μL)

Platelet 
count 

(103/μL)

Aspartate
aminotransferase/alanine
aminotransferase (U/L)

Alkaline 
phosphatase 

(U/L)
Ph/anion

gap/mEq/L
Lactate 

(mmol/L)

PT (s)/PTT(s)/ 
fibrinogen  

(mg/dL)/D-Dimer (ng/mL) Microbiology
1 18.4   26   152/25 192 7.06/30 11.1 19/39/621 negative
2 14.7   53 1791/327 868 –/15   6.19 28/91/117/9883 negative
3 32.0 108     42/14 116 –/19   4.2 15.4/29.5 negative
4 62.0 504       –   – 7.19/26   –                   – negative
5   6.2   51     29/22   73 –/20   6.7 12/19.6/558 urine: coagulase-

negative 
staphylococcus

Reference range (3.6-11.1) (150-400) (7-40/17-63) (30-110) (7.34-7.45 /5-20) (0.5-2.20) (11-14/24-39/250-450)
*Abbreviations: PT – protrombin time, PTT – partial thromboplastin time.

Table 3. Gross pattern of tissue and organ involvement by anaplastic large cell lymphoma in five patients*
Gross pattern of involvement by lymphoma

Case No.
Nodal

involvement Extranodal involvement Hemophagocytosis
Intravascular

spread
1 mediastinal, hilar, retroperitoneal liver: 3700 g; spleen: 1110 g; bone marrow; thyroid; small bowel - +
2 small retroperitoneal bone marrow; liver: 1759 g; gallbladder; large bowel; lungs; urinary bladder + +
3 small retroperitoneal, mediastinal epicardial nodules; right adrenal gland - +
4 hilar, mediastinal, abdominal anterior mediastinal mass; esophageal submucosa; lung (left lower lobe); 

colonic submucosa
+ +

5 none skin; liver: 3660 g; spleen: 900 g; lung; kidneys - +
*The most common extranodal sites of involvement were the liver, lung, and bowel followed by the spleen, mediastinum, and bone marrow.
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dition to extranodal sites, four of five patients 
had involvement of the lymph nodes (Table 
3). Only one case showed enlargement of eas-
ily accessible peripheral lymph nodes within 
the axilla, while the other four cases presented 
with slight enlargement of deep-seated retro-
peritoneal, mediastinal, and abdominal lymph 
nodes.

Two cases showed extranodal mediasti-
nal involvement, while three cases showed in-
volvement of the mediastinal lymph nodes. 
The most common extranodal sites of involve-
ment were the liver (in three cases), lungs (in 

three cases), bowel (in three cases), spleen (in 
two cases), mediastinum (in two cases), and 
bone marrow (in two cases). Less common 
sites included single cases involving the heart, 
kidney, adrenal gland, urinary bladder, and 
gallbladder.

Two general gross patterns of extranodal 
involvement were identified. The first pattern 
was a distinct, dominant gross tumor mass. 
The second pattern was diffuse microscopic in-
volvement with no distinct masses on gross ex-
amination. Cases with massive hepatospleno-
megaly showed diffuse changes in the liver, 

Figure 1. Vessel distended by numerous large lymphoma cells (hema-
toxylin and eosin, ×600).

Figure 2. Strong and diffuse cytoplasmic and membranous CD30 
expression in anaplastic large cell lymphoma cells showing intravas-
cular spread (CD30, × 600).

Figure 3. Hemophagocytosis showing red blood cells engulfed by his-
tiocytes surrounded by large lymphoma cells (hematoxylin and eosin, 
×600).

Figure 4. Computed tomography scan of the abdomen showing non-
specific gallbladder edema, enlarged liver, and slightly enlarged ret-
roperitoneal lymph nodes.
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with microscopic expansion of portal tracts 
and sinusoidal spaces by lymphoma cells, and 
diffuse multiple infarctions of splenic paren-
chyma. The largest and most impressive gross 
finding was a mediastinal mass in case 3, mea-
suring 5 cm in diameter. Lung involvement 
ranged from diffuse microscopic foci (case 2) 
and small subpleural nodules (case 5) to larger 
solid parenchymal masses (case 4).

Diffuse microscopic involvement was dem-
onstrated as submucosal clusters of malignant 
cells in hollow organs such as the gallbladder, 
urinary bladder, esophagus, and bowel. Inter-
stitial/parenchymal microscopic involvement 
was seen in solid organs such as kidneys, lungs, 
the thyroid, and pancreas. Distinct intravas-
cular spread of lymphoma was observed in all 
cases (Figures 1 and 2). In two cases, hemo-
phagocytosis was observed in the bone mar-
row and lymph nodes (Figure 3). In addition, 
case 2 had no solid gross lesions or significant-
ly enlarged lymph nodes, with only abnormal 
imaging findings demonstrating thickened 
gallbladder wall (Figure 4). This prompted ex-
tensive tissue sampling during the autopsy, fol-
lowed by meticulous examination to identify 
focal and microscopic disease.

Microscopic and immunohistochemical findings

All five patients were diagnosed according to 
strict morphological and immunophenotyp-
ic WHO criteria for ALCL (1). All patients 
showed morphological features of common 
variant with pleomorphic embryo or hall-
mark nuclei, wreath-like giant cells, strong 
CD30 and clusterin expression with a mem-
brane, and Golgi distribution in majority of 
cells and characteristic perinuclear eosino-
philic region (2).

All cases were strongly positive for CD30 
and clusterin and negative for B-cell markers 
(CD20, PAX-5, CD79a), CD15, CD4, CD3, 
and CD138. All but case 1 were ALK-nega-
tive. EMA and CD43 were positive in three 

cases. CD45RO and CD45RA were expressed 
in two and one of five cases, respectively. Only 
case 5 showed expression of CD56. All five 
cases were strongly positive for CD25.

Distinct intravascular spread of lymphoma 
cells was observed in all five cases. In two cases, 
hemophagocytic syndrome was identified in 
the bone marrow and lymph nodes.

Only case 5 showed evidence of EBV by 
EBER in situ hybridization.

Discussion

Most of Hodgkin and non-Hodgkin lympho-
mas present diagnostic difficulties, but are typ-
ically diagnosed prior to autopsy. The role of 
autopsy in these cases is to identify the imme-
diate cause of death and common complica-
tions, such as the extent and type of fungal in-
fection (11-14). Classic symptoms, including 
weight loss and night sweats, combined with 
enlarged and easily accessible peripheral lymph 
nodes, usually result in an early and correct di-
agnosis. As seen in our series, 18 of 23 cases of 
ALCL were diagnosed accurately and time-
ly due to relatively classic presentation and 
accessible lymph nodes or superficial masses 
amenable to excisional biopsy. The remaining 
five cases of ALCL remained clinically unrec-
ognized. The majority of our patients initial-
ly presented with a relatively uniform clinical 
picture including FUO, high white blood cell 
counts, decreased platelet counts, and a DIC-
like picture. Such clinical presentations natu-
rally prompted extensive and mostly negative 
microbiology and serology tests in search for 
a cause(s) of presumed infection and/or sep-
sis. Sepsis-like presentation was usually fol-
lowed by rapid decline in metabolic functions 
with increased anion gap and significant lac-
tic acidosis, reinforcing the initial impression 
of sepsis. Several case reports and clinical stud-
ies showed similar presentation in ALCL pa-
tients, in which the clinical manifestations 
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were supportive of systemic infection (15-17). 
It has been proposed that systemic symptoms 
and the aggressive course of the disease might 
be related to increased expression of cytokines, 
such as G-CSF and IL-6 or IL-2 (18). Janik et 
al (19) showed increased levels of soluble IL-2 
receptor in serum of patients with ALK-posi-
tive ALCL. Our study somewhat confirms 
Janik’s observation by showing strong mem-
branous expression of IL-2 receptor (CD25) 
in all of our cases. However, in contrast to Jan-
ik’s cases, all but one of our cases were ALK-
negative.

Lactic acidosis is a rare life-threatening and 
ominous metabolic complication associated 
with hematologic malignancies; less than 30 
cases associated with lymphomas have been de-
scribed in the literature (20,21). Among these, 
most were B-cell lymphomas, and no cases of 
ALCL-associated lactic acidosis have been de-
scribed. In our study, lactic acidosis was a sur-
prisingly frequent finding, observed in three 
of five cases. It has been postulated that a high 
rate of glycolysis in the tumor cells produces a 
large quantity of lactate and, in cases with liv-
er involvement, an imbalance between lactate 
production and utilization occurs (22). How-
ever, treatment with chemotherapy usually re-
sults in a resolution of lactic acidosis in most 
of the cases (23). Three of five cases with lactic 
acidosis in our study showed massive involve-
ment of liver by ALCL tumor cells.

Only two cases of intravascular spread of 
ALCL have been reported (24,25). In our 
study, all cases showed evidence of intravascu-
lar involvement in a variety of organs, includ-
ing submucosal vessels of the hollow organs, 
the thyroid, skin, pancreas, liver, kidneys, and 
lungs. Such widespread extranodal solid organ 
involvement is in contrast with cases with the 
central nervous system and skin involvement 
described in literature (26,27). Only a few case 
reports of extranodal spread in other organs 
are available (28-33). The presence of intravas-

cular tumor cells and tumor embolization may 
represent an underlying cause of the DIC-like 
picture in our patients (34,35). Direct interac-
tion between endothelial cells and lymphoma 
cells may distort hemostatic balance, trigger-
ing hemorrhage or secretion of pro-coagulants 
by the tumor cells itself and may lead to con-
sumptive coagulopathy.

Hemophagocytosis represents a morpho-
logic finding of activated macrophages en-
gulfing hematopoietic elements secondary to 
a variety of causes including congenital disor-
ders, infection, and neoplastic and immuno-
logic disorders (36). Together with fever, cy-
topenia, hepatosplenomegaly, and DIC, it is 
associated with hemophagocytic syndrome. 
Hemophagocytosis was observed in two of five 
patients, presenting with fever, hepatospleno-
megaly, DIC-like picture, and thrombocyto-
penia. However, the presence of leukocytosis 
in those cases did not entirely support classical 
clinical criteria of hemophagocytic syndrome. 
While non-Hodgkin’s lymphoma associat-
ed with hemophagocytic syndrome has been 
frequently observed, ALCL has been report-
ed in only rare cases (36). The cause and exact 
pathophysiologic mechanisms of hemophago-
cytosis associated with lymphomas are unclear 
and the possible role of cytokines (tumor ne-
crosis factor α and interleukins 2 and 6) pro-
duced by lymphoma cells has been suggested. 
The same cytokines play a role in the lympho-
ma-associated septic-like picture with FUO 
and leukocytosis and, therefore, suggest a com-
bined pathophysiologic effect (37-39). Only 
a few case reports of hemophagocytosis asso-
ciated with ALCL have been described so far 
(36,38). Similar to our series, in two pediatric 
ALCL cases associated with hemophagocyto-
sis patients were initially given a misdiagnosis 
of infection/sepsis (40).

The role of EBV in hemophagocytic syn-
drome has been described in immunocom-
petent and immunocompromised patients 
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(41). In our series, one patient (case 5) with 
positive EBV in situ hybridization had no ev-
idence of hemophagocytic syndrome, which 
means that our study does not support the 
role of EBV virus in triggering hemophago-
cytic syndrome (42).

This autopsy study describes a subset of 
ALCL cases with rapid decline, unfavorable 
prognosis, distinctive clinical presentation, 
and gross and histologic findings. Recognition 
of a combination of symptoms including sep-
tic and DIC-like picture, lactic acidosis, hep-
atosplenomegaly, and absence of significant 
lymphadenopathy should trigger aggressive 
clinical workup to rule out the possibility of 
lymphoma. A meticulous examination of the 
peripheral blood smears and early bone mar-
row and biopsies based on computed tomog-
raphy and magnetic resonance imaging of even 
slightly enlarged and deeply situated lymph 
nodes are recommended to yield an early diag-
nosis of ALCL.
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