®

Check for
updates

Infectious and Inflammatory Mimickers
of Hematopoietic Disorders in the Liver

and Spleen

21

Raul S. Gonzalez and Andrew G. Evans

Introduction

Benign or malignant diseases confined to the liver can be
associated with inflammation, including lymphoid or plasma-
cytic infiltrate, and can rarely mimic neoplastic hematopoi-
etic disorders. These differential diagnoses have received
limited attention in the literature. Understanding the patterns
of liver histology caused by lymphoma and various non-
neoplastic inflammatory pathologies is essential, as the dif-
ferential diagnosis varies depending on whether an
inflammatory infiltrate primarily involves portal tracts, pri-
marily involves sinusoids, or forms a discrete mass lesion [1].

The differential diagnosis for pathologic enlargement of
the spleen is broad. As a hematopoietic organ, the spleen is a
site of primary lymphoma, but also manifests pathologic
abnormalities in a variety of infectious diseases, hematologic
disorders, and systemic inflammatory disorders that may
mimic primary or secondary involvement by a hematopoietic
malignancy. The pathologic differential for splenomegaly
differs depending on whether it exhibits diffuse homogenous
enlargement or radiographically discrete heterogenous
masses. Careful gross examination and radiographic correla-
tion are critical to determine areas for proper histologic sam-
pling. Furthermore, ancillary studies are often needed,
including flow cytometry and genetic analysis. In the chap-
ter, we will focus on common systemic infections as well as
non-infectious inflammatory disorders involving the liver
and spleen. Pathologists should be familiar with the etiology
and histologic changes in these diseases.
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Systemic Infections
Epstein-Barr Virus

Epstein-Barr virus (EBV) belongs to the Gammaherpesvirinae
subfamily of herpes viruses. Similar to other herpes viruses,
it also exhibits the tendency of establishing latency in the
host [2]. Acute viral infection gives rise to lifelong latent
infection and affects nearly 90% of individuals depending on
geographic location. The exact role of EBV infection in
chronic liver disease may be either as a silent companion or
as a causative agent [3]. In healthy individuals, primary EBV
infection results in transient viremia and activation of cyto-
toxic T cells, while in an immune-compromised setting, the
repeated activation of EBV infection or reactivation leads to
B-cell immortality and eventually development of a clonal
B-cell lymphoproliferative disorder or lymphoma [4, 5].
Mononucleosis is a systemic response to acute EBV
infection (also refer to Chap. 20) and clinically can manifest
with hepatosplenomegaly in addition to acute infectious
signs and symptoms (fever, sore throat, swollen glands).
Rupture of the spleen can occur with rapid increase in splenic
size [6, 7]. When a patient develops B symptoms, weight
loss, lymphadenopathy, and/or organomegaly, lymphoma
may be clinically suspected until laboratory study demon-
strates a positive Monospot (heterophile antibody) test.
Positive serology for EBV infection [antiviral capsid anti-
gen, anti-VCA IgM and IgG, anti-early antigen (EA) IgG,
and anti-EBV nuclear antigen (anti-EBNA)] usually devel-
ops weeks or months after Monospot test [6, 8, 9]. Thus, the
diagnosis of infectious mononucleosis is primarily based on
clinical observation and immediate laboratory assessment,
while a biopsy of spleen or liver is not indicated clinically.
Forms of chronic hepatic EBV infection include chronic
active EBV infection (CAEBV), EBV-associated chronic
hepatitis, EBV infection/reactivation post-transplant, and
EBV-associated hepatocellular carcinoma. The former two
entities are included in differential diagnoses of primary
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EBV-positive hepatic lymphomas, while the latter two set-
tings are not discussed in the chapters. CAEBYV, though rare,
is observed in patients with or without liver disease. It is
diagnosed by abnormal EBV serology, histologic find-
ings consistent with infection ( e.g., hepatitis), and EBV
genome integration into the affected tissue [3]. The clinical
course resembles a chronic or recurrent infectious mononu-
cleosis [10].

EBYV infection could be the trigger for other forms of hep-
atitis, including infectious (e.g., hepatitis B and C) or
autoimmune-mediated disease [3, 11, 12]. The mechanisms
are underinvestigated. It is proposed that EBV-specific T
cells play an important role by producing various cytokines,
including interleukin (IL)-1, IL-2, IL-10, and interferon-
gamma (INF-gamma) [13].

Microscopic Features

Liver An important mimic of hematopoietic neoplasia in
the liver is involvement by Epstein-Barr virus (EBV), which
can resemble hepatosplenic T-cell lymphoma (HSTCL)
among other lymphomas. In EBV infection (mononucleo-
sis), the sinusoids become engorged with numerous bland
lymphocytes, which may also be present in portal tracts
(Fig. 21.1) [14]. These lymphocytes are predominantly cyto-
toxic T cells (CD8-positive) [6]; scattered B cells are present
in portal tracts and are infected with the virus, which can be
demonstrated with EBV-encoded RNA (EBER) in situ
hybridization [15].

A liver biopsy is usually not performed for chronic active
EBV infection (CAEBV). However, EBV can be identified
in EBV-associated chronic hepatitis via in situ hybridization

Fig. 21.1 Periportal infiltration by numerous small lymphocytes,
which are also present in sinusoids. Lymphocytes are comprised of phe-
notypically normal T cells, and few interspersed EBV+ cells may be
present

Fig.21.2 Post-transplant lymphoproliferative disorder may have poly-
morphous morphology, with a wide spectrum of B-cell differentiation
and even overt plasmacytoid appearance, as seen here. Individual large
scattered immunoblasts are also present, not unlike the reactive atypical
cells that can be seen in infectious mononucleosis

assay using EBER [12] in addition to histologic evidence of
chronic hepatitis.

Spleen Acute EBV infection (i.e., infectious mononucleo-
sis) is commonly associated with splenomegaly, and is an
important differential to consider or exclude in the evalua-
tion of lymphoma. Florid follicular hyperplasia may give
way to a marked atypical lymphoid hyperplasia that includes
large reactive immunoblasts, which mimic lymphoma cells.
Based on morphology, it is sometimes difficult to differenti-
ate between acute EBV infection and a B-cell lymphoma
such as diffuse large B-cell lymphoma. EBV infection in
patients with a history of prior organ transplant can result in
a polymorphous post-transplant lymphoproliferative disor-
der (PTLD) (Fig. 21.2).

Differential Diagnosis

The differential between acute self-limited EBV infection
and malignant lymphoproliferative disorder can be extremely
challenging by morphology alone, and correlation with addi-
tional studies, including B cell clonality studies by flow
cytometry, and genetic evaluation for chromosomal abnor-
malities by karyotyping, is advised.

In self-limited acute EBV infection, the large immuno-
blasts of concern typically provide a mottled appearance,
alongside reactive histiocytes, plasma cells, and small lym-
phocytes, and should not extend into large sheets comparable
to diffuse large B-cell lymphoma. Several aggressive T- or
B-cell lymphomas must be excluded in accordance with clin-
icopathologic findings.
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Fig.21.3 HSTCL has a distinctive and almost exclusively sinusoidal
infiltration pattern. Atypical lymphoid cells of small-to-medium size
with clear cytoplasm and coarse chromatin may engorge sinusoids.

Phenotypically, these are usually T-cell receptor (TCR) gamma/delta
positive

Hepatosplenic T-Cell Lymphoma

In a similar fashion, hepatosplenic T-cell lymphoma
(HSTCL) occupies the sinusoids of the liver (Fig. 21.3) [16,
17]. Three findings can help distinguish this T-cell neoplasm,
frequently expressing gamma-delta TCR, from EBV infec-
tion. First, the lymphoma cells should not involve the portal
tracts, unlike the lymphocytes in EBV infection. Second,
damaged or dying hepatocytes can be seen in severe EBV
infection but should not be seen in lymphoma. Third, the
cells in EBV infection retain CD5 immunoreactivity, whereas
CDS5 is usually negative in HSTCL [17, 18]. Clinical symp-
toms may overlap somewhat, as both processes can cause
fever and hepatomegaly.

Other T- or B-Cell Lymphomas/Leukemias
Burkitt lymphoma, classic Hodgkin lymphoma, and a sub-
set of diffuse large B-cell lymphoma, not otherwise speci-
fied, are frequently associated with EBV [19]. Involvement
by the aforementioned lymphoma in the liver and/or spleen
can occur [16, 20, 21]. A previously diagnosed lymphoma
and the corresponding immunophenotypic changes help to
confirm hepatic involvement by the lymphoma.
Identification of clonal B cells via flow cytometry, immu-
nohistochemical staining, or PCR study aids a final diag-
nosis. Coexisting CAEBV infection/reactivation and
EBV-associated chronic hepatitis should be carefully
sought in the liver biopsy if there are laboratory data sup-
porting EBV infection.

Of note, hairy cell leukemia can also involve the liver
sinusoids, though the appearance is often sufficiently dis-

tinct [22, 23]. In the spleen, hairy cell leukemia exhibits a
unique infiltrating pattern: red pulp expansion and a “blood
lake” appearance [24]. The hepatic infiltrating pattern is
similar to chronic EBV infection. However, the unique
immunophenotype of hairy cell leukemia (CD20+,
CDl1c+, CD25+, CD103+, Annexin 1+, and TRAP+) and
BRAF V600E mutation provide an important diagnostic
distinction [25].

Hairy cell leukemia is usually not associated with EBV
infection. However, EBV-positive cells can be detected in the
liver biopsy as bystanders if a chronic EBV hepatitis is present.

Cytomegalovirus

Cytomegalovirus (CMV) is a member of the Herpesviridae
family. Reactivation of CMV often occurs in immunocompro-
mised individuals, while acute infection could be acquired
before or after birth or even in the adult [26]. Clinically, the
infection is usually asymptomatic but can manifest with infec-
tious mononucleosis-like signs or symptoms (fever, pharyngi-
tis, lymphadenopathy, hepatosplenomegaly) [26]. Several
laboratory methods (viral culture, direct immunofluorescence,
DNA in situ hybridization, immunohistochemical staining,
PCR for CMV DNA, and antigen tests) are used for diagnosis
of CMV infection, in addition to morphologic assessment
[26-28]. PCR is the most reliable way for monitoring the viral
infection [28].

CMYV hepatitis presents with a long-lasting fever, mildly
elevated transaminases, and a low ratio of alanine amino-
transferase to LDH. There are only mild histopathological
changes found on liver biopsy. Atypical lymphocytosis and
splenomegaly are two common findings [29].

Liver While CMV infection may be associated with
chronic inflammation, it is typically limited and involves a
patchy periportal lymphocytic infiltrate and mild lobular
hepatitis [29]. Apoptosis can be observed. However, there is
no overt damage of hepatocytes, such as bridging necrosis,
as can be found in hepatitis A, B, and, C [29]. In acute infec-
tion, or the mononucleosis-like syndrome, infiltrates within
portal tracts and sinusoids may become more prominent.
Micro abscesses may also be seen. The pathognomonic
finding in CMV hepatitis is a classic cytomegalic cytopathic
effect that may be seen in enlarged hepatocytes, endothelial
cells, biliary epithelium, or sinusoidal macrophages
(Kupffer cells) [29, 30]. There is massive nuclear and cyto-
plasmic enlargement with intranuclear inclusions (Cowdry
type A) typical of herpesvirus infection (Fig. 21.4) [30].
Immunostaining for CMV antigen is often useful for high-
lighting virally infected cells.
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Fig. 21.4 Cytopathic effect of CMV hepatitis includes cell enlarge-
ment and eosinophilic nuclear inclusions in hepatocytes

Differential Diagnosis

Differential diagnoses should include, but not be limited to,
EBV-driven infectious mononucleosis, other viral hepatitis,
lymphoma, and graft-versus-host disease in patients status
post solid organ transplantation. Morphologic evidence of
cytomegalic cytopathic effect, Cowdry type A cells, and pos-
itive CMV immunohistochemical staining helps to confirm
the presence of CMV infection [30].

Spleen Architectural changes within the spleen attributable
to CMV are somewhat similar to the mononucleosis-like
changes of EBYV, albeit typically less pronounced. Follicular
hyperplasia, marginal zone proliferation, and sinusoidal
proliferations of immunoblasts or plasma cells may be seen.
In some severe cases, vasculitis and lymphocyte depletion
may be seen. As above, characteristic cell enlargement and
viral inclusions can be expected, and immunostaining for
CMV is particularly helpful.

Human Immunodeficiency Virus

Human immunodeficiency virus (HIV) is the virus causing
acquired immunodeficiency syndrome (AIDS) and is spread
via contacting with the blood, semen, fluids, or breast milk of
an HIV-positive individual. HIV infection can be divided
into 4 clinical stages from asymptomatic to advanced dis-
ease, according to the WHO clinical staging system for HIV/
AIDS. Opportunistic infections are commonly accompanied
in stage IV disease [31].

Liver A variety of histologic liver abnormalities are com-
monly seen in the setting of HIV, but virtually none are spe-

cific to this virus. Common findings include steatosis,
marked iron deposition (related to transfusion history), gran-
ulomas associated with a variety of opportunistic infections,
and high co-incidence of primary hepatotropic virus infec-
tion [32]. Importantly, when co-infection with HIV and hep-
atitis C virus (HCV) occurs, the severity of histologic damage
from HCV may be worse, particularly with respect to more
severe fibrosis and piecemeal necrosis [33, 34].

Spleen Likewise, the most notable pathologic changes of
the spleen associated with HIV/AIDS are not directly
attributable to the virus itself, but largely reflect the
sequelae of disease such as secondary opportunistic infec-
tions (e.g., CMV and atypical Mycobacterium) and AIDS-
related malignancies/lymphomas. In the era before highly
active antiretroviral therapy (HAART), white pulp deple-
tion was more commonly seen [35]. Other histologic pat-
terns that are likely attributable to systemic HIV infection
include follicular hyperplasia and intraparenchymal plas-
macytosis [36].

Malaria (Plasmodium species)

Malaria is caused by protozoan parasites of the genus
Plasmodium spread through the bites of infected female
Anopheles mosquitoes. It can cause life-threatening dis-
ease, but it is preventable and curable [37]. The two most
common species (5 in total) — P. falciparum and P. vivax —
are the most causative [37].

Diagnostic evaluation for presence and speciation of
Plasmodium species is effectively performed on a routine
blood smear. That being said, studies of the liver and spleen
histopathology in malaria have revealed some correlative
findings. The laboratory methods used for diagnosing
malaria have been well established, including microscopic
examination of peripheral blood films (thick and thin prep-
aration), QBC staining, anti-malaria antibody (rapid diag-
nostic tests), serological tests, and molecular tests [37].

The liver stage of the disease is an obligatory phase in
which sporozoites develop into merozoites, prior to red blood
cell infection. In severe malaria, most commonly caused by P.
falciparum, worsening liver damage is associated with severe
hyperbilirubinemia and more extensive periportal inflamma-
tion, fatty change, and Kupffer cell hyperplasia [38].

Splenomegaly is also routinely found, and can be so severe
as to cause splenic rupture. The degree of splenomegaly is
likely attributable to a combination of congestion related to
clearance of hemolyzed red cells, parasite clearance and
sequestration, and cytokine-mediated inflammatory changes.

In endemic areas, hyperreactive malarial splenomegaly
syndrome (HMSS) secondary to chronic malaria antigen stim-
ulation is frequently observed, accounting for 31-76% of sple-
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nomegaly in different African countries, and which has a high
mortality rate (up to 36% within 3 years) [39]. PCR is the
most sensitive diagnostic tool when compared with histologic
examination for microorganism inclusions in peripheral blood
specimen, which is usually negative in the setting [40, 41].

Differential Diagnosis

Since histologic findings in both liver and spleen could be
non-specific, identification of intracellular Plasmodium in
red blood cells on peripheral smear or PCR study for the
presence of Plasmodium DNA is critical for the establish-
ment of malarial infection [37, 41].

Hemophagocytic Lymphohistiocytosis,
Secondary (or Infection-Related)

Hemophagocytic lymphohistiocytosis (HLH) is a systemic
inflammatory disorder (a.k.a. macrophage activation syn-
drome), in which natural killer (NK) and T-cell function
become dysregulated, leading to uncontrolled immune system
activation. The primary form of this disease is familial (i.e.,
genetic) and most frequently known to occur among patients
with mutations in elements of the perforin cytotoxic pathway.
Secondary HLH most commonly occurs in response to viral
infection (HIV, EBV, or others), may be related to an underly-
ing malignancy (e.g., T-cell lymphoma), and still in some cases
is ultimately idiopathic [42]. Organomegaly (i.e., hepato-
splenomegaly) is among one of the multiple diagnostic criteria;
therefore, liver and splenic manifestations of HLH are impor-
tant to recognize, as the liver may be among the most common
tissues biopsied (following bone marrow) to document hemo-
phagocytosis, and splenomegaly may be evaluated prior to
clinical consideration of HLH in the diagnostic differential
(also refer to Chap. 17).

Liver HLH is another process that can lead to increased
inflammatory cells within the sinusoids, potentially mimick-
ing a hematopoietic disorder. Microscopic changes can vary
widely but generally include hemophagocytosis by macro-
phages within the sinusoids, portal tract, and lobules
(Fig. 21.5), along with increased lymphocytic inflammation
in these areas. In some cases, the portal infiltrate is suffi-
ciently heavy that HLH can also mimic a portal or intrasinu-
soidal malignant lymphoma [43].

Spleen Massive histiocytic infiltration of splenic red pulp
occurs in HLH, accompanied by marked erythrophagocyto-
sis. Histiocytes expand both sinuses and cords, with expanded
but intact splenic architecture. Atrophy of the white pulp may
be seen. Due to the normally high number of resident macro-

Fig. 21.5 Hemophagocytic lymphohistiocytosis can produce dense
lymphocytic inflammation throughout the hepatic parenchyma and par-
ticularly within sinusoids. Careful histopathologic and clinical correla-
tion is needed to exclude T-cell/histiocyte-rich large B-cell lymphoma,
peripheral T-cell lymphoma, or hepatosplenic T-cell lymphoma

phages present in the splenic reticuloendothelial system, it
may be difficult to surmise when HLH is present in less florid
cases. As with other tissues, CD163 or CD68 immunostain-
ing may help identify islands of erythrophagocytosis (i.e.,
nucleated red blood cells accumulated and enveloped within
pockets of positively staining histiocytic cytoplasm).

Differential Diagnosis

The primary malignant differential for HLH in the liver is
HSTCL or T-cell/histiocyte-rich large B-cell lymphoma (T/
HRLBCL). Careful histologic evaluation and immunohisto-
chemical staining for aberrant T cells and large atypical B
cells is advised if lymphoma is suspected.

Granulomatous Infections

Necrotizing Granulomatous Inflammation Widespread
or hematogenous dissemination of invasive fungus (e.g., his-
toplasmosis) or Mycobacteria species (e.g., M. tuberculosis)
can give rise to the tumor-like formation of necrotizing gran-
ulomata in the liver or spleen [44—46].

In both liver and splenic parenchyma, infiltration by vari-
ably sized organized granuloma can occur, typically without
regard to specific architectural elements. Well-formed pali-
sading walls of histiocytes are rimmed by small lymphocytes
(predominantly CD4-positive T cells) and typically abundant
necrotic debris (Fig. 21.6). The presence of necrosis strongly
favors an infectious etiology, but by comparison, the presence
of abundant non-necrotizing granulomata (which may fre-
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Fig. 21.6 Stellate necrotizing granuloma, with well-formed walls of
palisading histiocytes surrounding central necrosis

Fig.21.7 Fibrin-ring granuloma in the liver of a patient with Q fever

quently be presumed to correlate with systemic sarcoidosis)
is an important mimic of the granulomatous variant of classic
Hodgkin lymphoma (see discussion below).

Fibrin-Ring Granulomas This peculiar type of granuloma
is generally described in the liver. Small and rounded, they
resemble epithelioid, non-caseating granulomas, though the
center contains a damaged globule of fat surrounded by a
fibrinous ring (hence the name) (Fig. 21.7). They are most
strongly associated with Q fever, though they have been
described in numerous other disease states, including EBV
infection, cytomegalovirus hepatitis, and drug-induced liver
injury (allopurinol, ipilimumab, and others) [47, 48]. They
have also been described in patients with hepatic involve-
ment by Hodgkin lymphoma, though most cases also show

obvious evidence of involvement, with mixed inflammation
and Reed-Sternberg cells involving portal tracts [16]. The
presence of fibrin-ring granulomas in the liver should still at
least raise the possibility of lymphoma, especially in patients
with suggestive symptoms. Ultimately, however, a different
diagnosis is more likely to be correct in any given case with
this type of granuloma.

Parasitic Hydatid Cyst

Cystic parasitic lesions of the liver and spleen are rare, and
due to their distinctive radiographic and gross appearance,
they are not commonly included in the differential with
hematopoietic disorders.

Hydatid cysts are caused by larval infection from the
Echinococcus species of tapeworm, which is one step in
a complicated developmental lifecycle that involves different
stages in both intermediate and definitive hosts. Intermediate
hosts develop the cystic form of the disease and are more
severely affected due to disease dissemination of the onco-
sphere, which hatches from an ingested egg to penetrate the
intestinal wall and disseminates systemically before forming
hydatid cysts. Symptoms are related to mass effects of the
enlarging cysts, and potentially severe inflammatory reac-
tions when cysts rupture. In the United States, the most com-
mon species is E. granulosus, which typically forms
uniloculated cysts in the liver and spleen, among other
organs. Other species include E. multilocularis, E. oligar-
thus, and E. vogeli, the latter of which forms multiloculated
cysts [49]. The liver is the most commonly affected organ,
while isolated splenic cysts are uncommon and typically
result from abdominal dissemination of a ruptured hepatic
cyst. Histologically, the cyst wall has a characteristic lamel-
lated appearance, with an outer fibrous layer and inner ger-
minative layers of the organism in which parasitic structures
such as hooklets and scolices can be found. Surrounding the
cyst is an inflammatory infiltrate comprised predominantly
of chronic lymphocytic inflammation, macrophages, and
eosinophils [49].

Differential Diagnosis

Comparatively non-parasitic cysts and pseudocysts are much
more common in Western populations. Splenic pseudocysts,
which are more common than true cysts, lack an epithelial
lining, are comprised of well-formed fibrous tissue, and typi-
cally result from lack of resorption from post-traumatic hem-
orrhage or hematoma, post-splenic infarction, and local
regional inflammation. True cysts may contain either epithe-
lial, mesothelial, or epidermoid lining.
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Miscellaneous

On a final note, with respect to systemic infections, there
are a myriad of other infectious agents that cause spleno-
megaly but are not routinely considered in the differential
with lymphoma. These include brucellosis, echinococcosis,
histoplasmosis, leishmaniasis, schistosomiasis, syphilis,
toxoplasmosis, trypanosomiasis, and typhoid fever. The
details are not discussed in the chapter.

Inflammatory Liver Disease
Viral Hepatitis

Hepatitis C Virus

In chronic HCV, the portal tracts of the liver become filled
with a moderately dense inflammatory infiltrate composed
predominantly of lymphocytes (Fig. 21.8) [50]. Lobular
inflammation may also be present, though less striking. The
portal inflammation is generally contained to that region,
creating round contours clearly delineating the portal areas
from the lobules. Severely affected portal tracts may show
evidence of germinal center formation (Fig. 21.9). However,
the portal tracts are not equally affected, meaning inflamma-
tion may be sparse in some.

Differential Diagnosis

The main potential mimic of lymphoma in the liver is chronic
viral hepatitis, particularly hepatitis C (HCV), which can
resemble liver involvement by CLL/SLL. Hepatic involve-
ment by CLL/SLL somewhat resembles chronic HCV at low

Fig. 21.8 Chronic HCV infection. Bland small lymphocytes forming
dense infiltrates in periportal areas

Fig.21.9 Reactive germinal center formation in chronic HCV

power, with the portal tracts involved by a chronic inflamma-
tory infiltrate [16]. On closer inspection, however, the lym-
phocytes are packed slightly more densely than in HCV, and
they appear monomorphic (Fig. 21.10). All portal tracts are
involved to a similar degree. Additionally, the inflammation
often spills beyond the portal tracts, causing irregular con-
tours around the inflammatory foci. CLL/SLL should not
induce liver fibrosis, unlike chronic HCV, so the presence of
liver fibrosis (portal, periportal, bridging, or cirrhotic) gener-
ally favors the latter diagnosis.

Immunostains for CD5, CD20, and CD23 should all be
positive in the lesional cells of CLL/SLL, helping confirm
the diagnosis. In contrast, the inflammation seen in chronic
HCV is predominantly CD4- and CD8-positive T cells,
meaning CD20 and CD23 should be negative; B cells may be
seen, particularly in the center of lymphoid aggregates [S1].

Clinical history is the best method of distinguishing HCV
from hepatic CLL/SLL. Serologic testing can easily deter-
mine a patient’s viral load. With the advent of new medica-
tion that can cure HCV (e.g., sofosbuvir), this once-common
pathologic pattern of injury is becoming less frequently seen;
loss of familiarity with this pattern may possibly increase the
chance of misinterpretation.

Other Viral Hepatitides

In Western populations, other pathogens responsible for
viral hepatitis include hepatitis A virus (HAV) and hepatitis
B virus (HBV), as well as other less common primary hepa-
totropic viruses (hepatitis D, E, and F viruses), adenovirus,
and less common human herpesviruses. In tropical regions
and lesser developed nations, pathogens of concern
include yellow fever virus and other rare flaviviruses, along
with numerous tropical, zoonotic, and hemorrhagic



350

R.S.Gonzalezand A. G. Evans

Fig. 21.10 (a and b) Involvement of the liver by chronic lymphocytic
leukemia/small lymphocytic lymphoma (SLL/CLL) (a). Higher power
shows monomorphic small atypical lymphoid morphology, which

should stain for CD5, CD23, and a B-cell marker such as CD20 (per-
haps weakly) or Pax5

Fig. 21.11 (a and b) Abundant well-formed non-necrotizing granulo-
mata and associated giant cells can be seen infiltrating throughout the liver
parenchyma in sarcoidosis, among other inflammatory disorders (a). Care

viruses (Filo-, Arena-, Bunya-, Corona-, Picorna-, and
Reovirus family members). Clinical and laboratory tests
help diagnose other viral hepatitides.

Granulomatous Hepatitis, Non-infectious

Non-necrotizing granulomas of the liver have a broad differ-
ential, as they may be primary to the liver (e.g., primary biliary
cholangitis, autoimmune hepatitis), or the result of systemic
disease (e.g., sarcoidosis, Crohn’s disease, systemic lupus ery-
thematous). Approximately 80% of sarcoidosis have hepato-
splenic involvement [52]. Given this broad differential, which
will often not yet be narrowed at the time of pathologic evalu-

should be taken if there is any history or clinical suspicion of classic
Hodgkin lymphoma to evaluate for elusive Hodgkin/Reed-Sternberg cells,
which can hide within a prominent background granulomatous pattern (b)

ation, it is critical to consider the possibility of the granuloma-
tous pattern of classic Hodgkin lymphoma (particularly in
patients with suspected systemic disease and lymphadenopa-
thy). Rarely, the granulomatous inflammation can be so florid
as to nearly obscure the presence of diagnostic Reed-Sternberg
cells (Fig. 21.11).

Reactive Lymphoid Hyperplasia

Reactive lymphoid hyperplasia (pseudolymphoma) is an
unusual localized inflammatory process that may mimic
hepatocellular carcinoma clinically or a lymphoma micro-
scopically [53]. Histology shows a well-demarcated nodular
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region composed of mature lymphocytes (B cells) forming
follicles with germinal centers. Adjacent portal tracts may
show similar inflammation. The differential diagnosis
includes any lymphoma that can present as an isolated liver
mass (such as T-cell/histiocyte rich B-cell lymphoma).
Molecular studies help confirm the benign, polyclonal nature
of this rare process.

Splenomegaly, Non-infectious

Extramedullary Hematopoiesis (Also See
Chap. 17)

Hematopoiesis occurs outside of the bone marrow (medul-
lary) cavity in adults under a variety of malignant and benign
conditions that impair or limit normal blood growth [54].
Examples include bone marrow irradiation, thalassemia,
infectious and inflammatory syndromes, primary or second-
ary bone marrow fibrosis, and marrow infiltration by meta-
static cancer [54]. Extramedullary hematopoiesis (EMH) in
different organs or tissue is characterized by the appearance
of trilineage hematopoietic precursors, including megakary-
ocytes, nucleated erythroid precursors, and early myeloid
precursors (myelocytes, promyelocytes, and myeloblasts)
(Fig. 21.12). The liver and spleen are the two most frequent
sites of EMH secondary to myeloproliferative neoplasms
(MPN) or EMH without MPN [54, 55]. Resultant spleno-
megaly easily triples or quadruples normal spleen size (e.g.,
easily exceeding 1000 grams in weight). Pathologic EMH
must be conceptually distinguished from physiologic or pri-
mary EMH, which occurs as a normal part of embryologic
development prior to 4-5 months’ gestational age [56].

Fibrocongestive Splenomegaly

Longstanding portal hypertension, due to a variety of condi-
tions including liver cirrhosis, congestive heart failure, portal
vain stenosis, and thrombosis of portal veins, hepatic veins
(i.e., Budd-Chiari syndrome) or splenic veins, may cause
chronic red pulp congestion, sinusoidal dilatation, and fibrotic
changes. Histologically dilated veins and sinuses can be seen
(Fig. 21.13), along with hemosiderin-laden macrophages,
fibrosis of red pulp, normal or attenuated white pulp, and
Gamna-Gandy body formation (see below). Fibrocongestive
splenomegaly is not an uncommon finding in patients with
sickle cell disease (see separate chapter) [57].

Fig. 21.12 Extramedullary hematopoiesis of the spleen is evident by
the appearance of discrete islands of developing nucleated erythroid
precursors, scattered immature myeloid cells, and most prominently
large megakaryocytes with multilobulated nuclei

Fig. 21.13 (a and b) Fibrocongestive splenomegaly shows large
areas of the spleen overtaken by congested sinusoids packed with red
blood cells. Residual areas of normal splenic parenchyma may persist

(a). At higher power, the most fibrocongestive areas are devoid of
white pulp lymphocytes and contain fibroblastic and reticular cell
proliferations (b)
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Fig. 21.14 (a and b) Gamna-Gandy bodies are discrete fibrotic nod-
ules of the remotely infarcted spleen that exhibit prominent reticular
fibers, hemosiderin, and iron deposition, often associated with intrapa-

Gamna-Gandy Bodies

Chronic hemolysis, infarction of the spleen, or fibroconges-
tive changes can result in excessive iron deposition and
dystrophic calcification within dense fibrotic lesions of the
spleen known as Gamna-Gandy bodies. This phenomenon
most commonly occurs in sickle cell anemia, but other con-
ditions where they may be seen include portal hyperten-
sion, acquired hemochromatosis, and patients with chronic
blood transfusion [58]. These deposits are siderotic, pig-
ment-laden lesions that show up on a variety of imaging
techniques, including magnetic resonance imaging and
ultrasound. They may be mistaken for tumor-forming
masses within the spleen. On gross examination, these nod-
ules more likely mimic desmoplastic reaction to metastatic
tumor than the soft tissue appearance of lymphoma.
Histologic sectioning reveals distinct pigment deposition
that is rust-to-yellow-to-black in color (Fig. 21.14). They
are pathologically insignificant, but in rare cases require
clinical correlation with a preceding history of hemolysis
or iron overload.

Diagnostic Caveats

1. Certain benign or malignant diseases confined to the liver
can be associated with inflammation, including a lym-
phoid or plasmacytic infiltrate, that rarely mimics neo-
plastic hematopoietic disorders. Of note, dense lymphoid
infiltrate in HCV hepatitis could mimic chronic lympho-
cytic leukemia/small lymphocytic lymphoma, and infec-
tious mononucleosis may resemble hepatosplenic T-cell

renchymal hemorrhage (a). At higher power, brightly powered pigment
deposition can be seen (b)

lymphoma. Acute or chronic EBV infection should be
distinguished from EBV-associated lymphomas.

2. It is important to know the patterns of liver histology
caused by lymphoma and various non-neoplastic inflam-
matory pathologies, since the differential diagnosis varies
depending on whether an inflammatory infiltrate primar-
ily involves portal tracts, primarily involves sinusoids, or
forms a discrete mass lesion.

3. Whether a disease process causes diffuse homogenous
enlargement or radiographically discrete heterogenous
masses in the spleen provides diagnostic clues in patients
with splenomegaly. Careful gross examination and radio-
graphic correlation are critical to determine areas for
proper histologic sampling.

4. Tt is important to correlate with clinical history as well as
laboratory findings to identify infectious etiologies, and
to distinguish autoimmune disease, secondary
inflammatory conditions, or granulomatous processes
from neoplastic hematopoietic disorders.

5. Furthermore, ancillary studies are often needed, includ-
ing immunohistochemical study, flow cytometry, and
genetic analysis, to exclude hematopoietic malignancy. In
the situation, adequate tissue biopsy tissue is essential.
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