Hodgkin Lymphoma and Differential Diagnosis

Hodgkin lymphoma consists of two distinct neoplasms with the common feature that the neoplastic element comprises less than 1% of the overall cellular elements at involved sites of disease.  In the 2001 World Health Organization classification, Hodgkin lymphoma is separated into classical Hodgkin lymphoma and nodular lymphocyte predominance Hodgkin lymphoma (Table 1).  Classical Hodgkin lymphoma is discussed in the current section, while nodular lymphocyte predominance is discussed in the following section.

Table 1 WHO Classification of Hodgkin Lymphoma

	Classical Hodgkin lymphoma

	 Nodular sclerosis

	 Mixed cellularity

	 Lymphocyte-rich

	 Lymphocyte-depleted

	Nodular lymphocyte–predominant Hodgkin lymphoma


Classical Hodgkin Lymphoma

Classical Hodgkin lymphoma comprises greater than 25% of all malignant lymphomas in Western countries.  There is a well-known bimodal peak of incidence, with peaks in young adulthood and older age.  Some have speculated that this is actually due to three patho-etiologies of classical Hodgkin lymphoma, with one occurring in childhood, with a male predominance, associated with EBV, large family size, and a lower socioeconomic status; a second occurring in young adulthood, with a slight female predominance, with a high incidence of mediastinal masses, not associated with EBV, and occurring in individuals from small families and of a higher socioeconomic status; and a third occurring in older individuals, with a male predominance, and associated with EBV.  There is an increased concordance rate for Hodgkin lymphoma among identical twins as opposed to dizygotic twins, suggesting a genetic component.  There is also an increased risk of classical Hodgkin lymphoma in patients with immunodeficiencies, whether congenital or acquired.  

Classical Hodgkin lymphoma represents a clonal neoplasm of germinal center cell-derived B cells.  Hodgkin precursor cells undergo immunoglobulin rearrangement, enter the germinal center, and participate the germinal center process of somatic hypermutation.  However, instead of undergoing the normal mechanism of apoptosis as a result of developing non-functional mutations, Hodgkin cells somehow escape cell death and continue to proliferate, possibly mediated via the nuclear factor-kappa B (NF-B) pathway. 
Frozen section diagnosis of Hodgkin lymphoma is possible, but should be rendered only if an immediate clinical decision (such as insertion of a catheter) depends upon rapid diagnosis.  Frozen sections provide good assessment of architecture, such as the presence of fibrous bands, while touch or scrape (preferred by me) preparations are often adequate for cytologic detail.  Grossly, lymph nodes involved by Hodgkin lymphoma are enlarged and may show a vague (mixed cellularity) or distinct (nodular sclerosis) nodular pattern, and the nodules are typically larger than the pattern seen in follicular lymphoma.  Immunohistochemical studies are an important adjunct to the diagnosis of Hodgkin lymphoma.  Flow cytometry studies are not as useful, but can be helpful in showing the absence of a monotypic B-cell population.  

The histologic diagnosis of Hodgkin lymphoma depends on the definitive recognition of the neoplastic element (Hodgkin cells) in the appropriate cellular milieu. Hodgkin cells are uninucleated or multinucleated cells with large nuclei.  The nuclei are often multilobated and have large, prominent eosinophilic nucleoli approaching the size of small lymphocytes.  The nuclear membranes are prominent and have rounded outlines.  So-called diagnostic Reed-Sternberg cells are multinucleated cells or cells with multilobated nuclei, which each nucleus or nuclear lobe containing prominent eosinophilic nucleoli.  The cytoplasm of Hodgkin cells is abundant and amphophilic to slightly basophilic, and lacks a paranuclear hof.  Mitoses, including atypical mitoses are not common, although apoptotic mummified) cells are typically easy to identify.  Hodgkin cells are always few in number, overall usually comprising less than 1% of the total cellular population.  However, they typically cluster together, and may form small sheets adjacent to areas of necrosis.  They are usually identified in diffuse areas of effacement of lymph node architecture, although they rarely may be identified at the edges of follicles, or more rarely, in association with monocytoid B-cell hyperplasia, or even more rarely, in sinuses.  They are typically found in greater numbers in recurrences as opposed to initial biopsies.  There is also tendency for an increase in pleomorphism in recurrences, particularly in sites that have been previously radiated.  

The cellular milieu in which the Hodgkin cells are found varies with the histologic subtype as well as within a given case, and typically consists of a mixture of small mature lymphocytes, generally of T helper/inducer type, histiocytes, eosinophils, neutrophils, and plasma cells.  The small lymphocytes tend to immediately surround the Hodgkin cells.  Immunoblasts are generally not seen, and small lymphocytes of B-lineage are not found in large numbers, except in the lymphocyte rich subtype (see below).  The histiocytes are usually non-activated, but clusters of epithelioid histiocytes, or even well-formed granulomas may be seen in some cases.  Eosinophils can vary markedly in numbers from cases to case.  Plasma cells are usually not overly abundant in number, with the exception of rare cases.  

The overall histologic appearance of classical Hodgkin lymphoma varies with the histologic subtype.  The subtypes currently recognized by the WHO are given in Table 1.  In general, they correspond to the subtypes originally described by Lukes.  Nodular sclerosis is the most frequent subtype, occurring in approximately 70% of cases in Western populations.  It is by far the most common subtype seen in the young adult epidemiologic grouping of classical Hodgkin disease, and does not have a strong association with EBV infection.  Patients typically present with a mediastinal mass, with or without concurrent cervical and/or axillary adenopathy.  Thus, most patients present in stage II.   Histologically, nodular sclerosis is defined by the presence of one or more broad fibrous bands, typically radiating from a thickened lymph node capsule.  The bands are densely collagenized and relatively acellular.  Possibly because these bands impart a relatively rigidity to the lymph node, the Hodgkin cells may show artifactual cytoplasmic retraction (lacunar cells).  Eosinophils tend to be numerous in this subtype.  In addition, large areas of necrosis are particularly common, with the Hodgkin cells frequently forming large clusters or sheets at the edges of the necrosis, an appearance that has been termed the syncytial variant.  Since nodular sclerosis is so common, an attempt has been made to subclassify it.  The British National Lymphoma Investigation has established two grades (Table 2).  Although study of large numbers of cases has shown survival differences between these two groups of cases, there is no great clinical utility in the evaluation of individual patients outside the setting of a clinical study; therefore most hematopathologists do not routinely provide a subclassification of individual cases on this basis.  

Table 2 Grading of Nodular Sclerosis Hodgkin Lymphoma
	Grade II if

	 >25% nodules show reticular or pleomorphic lymphocyte depletion

	 >80% of the nodules show fibrohistiocytic lymphocyte depletion

	 >25% nodules contain bizarre and highly anaplastic Hodgkin cells with lymphocyte depletion

	Grade I: All other cases



Mixed cellularity is the next most frequent subtype of classical Hodgkin lymphoma, seen in about 25% of cases.  It represents the most common subtype seen in Hodgkin disease occurring in children and older adults, and is associated with EBV in over 50% of cases.  Patients may present in any stage, and is the most common subtype seen in patients who present in stage III and IV.  By definition, mixed cellularity lacks any thick fibrous bands, although a vaguely nodular appearance may still be evident.  Architectural effacement is almost always present, although rarely an interfollicular pattern of involvement may be present, either focally or throughout the lymph node.  The histologic appearance is highly variable, with widely varying numbers of Hodgkin cells and types and numbers of background cells.  

The lymphocyte rich subtype is uncommon, seen in less than 5% of cases.  There is a male predominance, and it may affect an older age group than other subtypes of Hodgkin lymphoma.  At low magnification, either of two patterns may be seen.  In the more frequent pattern, there is an overall nodular architecture, imparted by the presence of numerous expanded follicles with prominent mantle zones, and absent, inconspicuous, or regressed germinal centers.  The paracortical region is correspondingly diminished in size.  The Hodgkin cells are usually located in or around the prominent mantle zones.  The mantle zones are composed primarily of typically mantle zone B-cells, while the paracortical regions usually lack the admixture of eosinophils and neutrophils often seen in other subtypes of Hodgkin lymphoma.  In the diffuse pattern, follicles with prominent mantle zones are not seen.  Nonetheless, the areas of diffuse effacement lack large numbers of Hodgkin cells and again lack a significant admixture of eosinophils and neutrophils.  In contrast, the numbers of histiocytes, including epithelioid histiocytes, is typically greater than seen in other subtypes.  

The lymphocyte depletion subtype is the rarest subtype of classical Hodgkin lymphoma in Western populations, seen in less than 1% of cases, although it is more commonly seen in developing countries.  There is a marked male predominance and a high incidence of association with EBV.  A significant number of cases are also associated with HIV infection.  It generally is associated with high stage and the presence of B symptoms.  Histologically, there is invariably diffuse effacement of architecture, without the presence of any thick fibrous bands.  There is often a cell-poor appearance, imparted by the presence of a fine fibrosis that envelops individual cells.  At high magnification, there are usually a relatively large number of Hodgkin cells, although some cases with fine fibrosis may lack this feature.  The Hodgkin cells may show typical cytologic findings, but may also show pleomorphic forms, occasionally in large numbers.  There is usually a relatively paucity of small mature lymphocytes and a large number of histiocytes and other inflammatory cells.  

The role of immunohistochemical studies is to provide a specific immunophenotypic identification of Hodgkin cells, as well as to rule out the diagnosis of non-Hodgkin lymphoma.  Hodgkin cells have a characteristic phenotype, which is not shared by any other normal or neoplastic population.  Unfortunately, this phenotype is not expressed by every Hodgkin cell or even every case; nonetheless, the phenotypic assessment of cases of possible Hodgkin lymphoma is highly recommended in all but the most classic of cases of nodular sclerosis.  The characteristic phenotype is given in Table 3.  CD30 antigen is the most consistent marker of classical Hodgkin cells, in which a membrane and/or paranuclear staining is seen.  A similar pattern of staining is seen with CD15 antibodies, although a variable number of staining cells are typically seen in positive cases.  CD15-negative cases tend to be found in older male patients of higher stage; these cases have a poorer prognosis than CD15+ cases.  Hodgkin cells also show consistent expression of the last centrocyte post-germinal center marker MUM-1 and about 90% of cases express the B-lineage marker PAX-5.   Staining for CD20 is more variable, with only 20-50% of cases positive for CD20 in the literature, with only a subset of the Hodgkin cells staining.  In some studies, CD20+ cases have a more favorable prognosis than CD20- cases.  The plasma cell marker CD138 is positive in about 30-40% of cases.  In contrast, Hodgkin cells typically lack positivity for the B-cell transcription factors BOB1.1/OBF.1, Oct2, and PU.1 and do not express cytoplasmic or membrane immunoglobulin.  Hodgkin cells are usually negative for T-cell markers, although expression of CD3 may be seen in a subset of cases.  They are almost always negative for CD45 and CD43, although these stains may be extremely difficult to interpret, given the frequent ringing of Hodgkin cells by reactive T cells.  EBV-associated cases are consistently positive for EBV-LMP.  In view of the variable staining with most antibodies, we recommend a panel of antibodies be used in the evaluation of any cases in which Hodgkin disease is in the differential diagnosis, including CD30, .  Second-line antibodies that may be helpful include EBV-LMP, PAX-5, MUM1, and other B- and T-cell markers.  

Table 3 Phenotype of Classical Hodgkin Cells
	Phenotype
	%

	CD30
	98

	CD15
	85

	MUM-1
	98

	PAX-5
	90

	CD138
	30

	CD20
	20–50

	CD79a
	10

	BOB.1
	10

	OCT-2
	10

	PU.1
	5

	BCL-6
	40

	EBV-LMP
	30-40

	T-cell markers
	<5

	CD43
	<5

	CD45
	<5

	EMA
	<5

	Fascin
	90


Molecular studies are typically not helpful in the differential diagnosis of Hodgkin lymphoma, other than for the purpose of ruling out a B cell or T cell lymphoma.  PCR performed on microdissected Hodgkin cells will show clonal rearrangements of the immunoglobulin genes, but these are not detectable in similar studies performed on whole tissue sections.  Hodgkin lymphoma is not associated with any specific translocations including the t(14;18), t(2;5), or t(3:14).  Classical cytogenetic studies are usually negative, but may show hypertetraploidy with aneuploidy.  

Because of the protean histologic appearance of classical Hodgkin lymphoma, the differential diagnosis is enormous and encompasses much of the surgical pathology of lymph nodes.  The syncytial variant of nodular sclerosis Hodgkin lymphoma may closely simulate carcinoma and malignant melanoma, and undifferentiated nasopharyngeal carcinoma of lymphoepithelioma-like carcinomas of a variety of other sites may resemble nodular sclerosis or mixed cellularity Hodgkin lymphoma.  A panel of stains including keratin and S-100 will identify cases of carcinoma and malignant melanoma, respectively, as Hodgkin cells never express these markers.  Germ cell tumors of the mediastinum, particularly seminoma, may simulate nodular sclerosis Hodgkin lymphoma.  OCT4 is a consistent marker of seminoma, but it must be kept in mind that embryonal carcinomas consistently express CD30; a keratin stain would be definitive if the latter diagnosis is being considered.  

Several types of B cell lymphomas may be easily confused with Hodgkin lymphoma.  Diffuse large B cell lymphoma may be extremely difficult to distinguish from Hodgkin lymphoma, particularly mediastinal B-cell lymphoma vs. syncytial nodular sclerosis.  The sclerosis in mediastinal B-cell lymphoma is finer than that of nodular sclerosis and compartmentalizes smaller groups of cells.  Some cases of mediastinal B-cell lymphoma may express CD30, but the expression of CD45 along with the uniform expression of CD20 should distinguish the two entities in most cases.

B-cell lymphoma with features intermediate between diffuse large B-cell lymphoma and classical Hodgkin lymphoma is defined as a rare lymphoma with morphologic, phenotypic, and molecular features overlapping DLBCL, particularly primary mediastinal large B-cell lymphoma, and classical Hodgkin lymphoma.  Whether this lesion is a distinct clinicopathologic entity or not has yet to be established.   It is usually seen in young adults, and has a male predominance, in contrast to the usually female predominance seen in nodular sclerosing Hodgkin lymphoma.  It usually occurs in the anterior mediastinum, although it may present in peripheral sites.  It may also follow a previous diagnosis of Hodgkin lymphoma.  Clinically, it is more aggressive than either Hodgkin lymphoma or primary mediastinal large B-cell lymphoma.  Most clinicians will treat this lesion as DLBCL, but it still does not respond well to these regimens.  

Histologically, one sees a diffuse proliferation of pleomorphic tumor cells, often with either fibrous bands or a diffuse fibrosis.  The tumor cells often resemble classical Hodgkin cells, but they may also look like the cells of DLBCL.  There is often a mixed inflammatory infiltrate, which may look typical for classical Hodgkin lymphoma.  CD30 and CD15 are usually positive.  However, CD45, CD20, CD79a, PAX5, OCT-2, and/or BOB1 are also usually positive.  Bcl-6 and CD10 are usually negative, and ALK is negative by definition.  Nuclear c-REL and MAL are usually both positive.  Clonal immunoglobulin gene rearrangements have been detected in the few cases studied.  

T/histiocyte rich B-cell lymphoma may also be extremely difficult to distinguish from mixed cellularity Hodgkin lymphoma.  Similar to Hodgkin lymphoma, the neoplastic cells in T/histiocyte cell-rich B-cell lymphoma comprise only a small percentage of the cellular population, and these cells may show Hodgkin-like features in a significant subset of cases.  The expression of CD45 along with uniform expression of CD20 would favor T cell-rich B-cell lymphoma, while expression of CD30 and CD15 would favor Hodgkin lymphoma (Table 4).  In addition, the neoplastic cells of T cell-rich B-cell lymphoma consistently express CD45RA and the B-cell transcription factors BOB1.1/OBF.1, Oct2, and PU.1, while Hodgkin cells typically lack expression of these markers.  Finally, cases of T cell-rich B-cell lymphoma often express epithelial membrane antigen, a marker positive in less than 10% of cases of classical Hodgkin lymphoma.  

Table 4 Mixed Cellularity Hodgkin Lymphoma vs. T/Histiocyte-Rich B-Cell Lymphoma
	
	MCHD (%)
	T/HRBCL (%)

	CD30
	100
	5

	CD15
	85
	1

	CD45
	5
	98

	CD20
	20–50
	99

	EBV-LMP
	40
	1


Peripheral T-cell lymphoma, particularly when polymorphic, can be easily confused with classical Hodgkin lymphoma.  Peripheral T-cell lymphoma often contains an admixture of reactive cells, including eosinophils, histiocytes, and plasma cells.  In addition, there may expression of CD30, particularly in the large cells giving a close resemblance to mixed cellularity Hodgkin lymphoma.  A range of cytologic atypia, from small to medium-sized to large atypical lymphoid cells, as well as a high mitotic rate would favor peripheral T-cell lymphoma.  The neoplastic cells of peripheral T-cell lymphoma typically express T-lineage antigens, including CD43, as well as CD45, while the large majority of cases of Hodgkin lymphoma express the B-lineage marker PAX-5 and may express EBV-LMP.  Anaplastic large cell lymphoma, although it consistently expresses CD30 and lacks CD45 expression in about one-third of cases, lacks expression of PAX-5 and EBV-LMP and is ALK positive in a significant subset of cases.  
Reactive proliferations that may simulate Hodgkin lymphoma include cases of necrotizing granulomatous lymphadenitis, such as cat scratch disease, and reactive paracortical hyperplasia.  The low magnification appearance of necrotizing granulomatous lymphadenitis may closely resemble cases of syncytial nodular sclerosis with central necrosis.  The key to the diagnosis is the close examination of the cells lining the areas of necrosis.  In Hodgkin lymphoma, those cells are Hodgkin cells, while in necrotizing lymphadenitis, those cells are histiocytes, with or without epithelioid features.  In cases in which the histologic differential diagnosis is not clear, immunohistochemical stains can be of great help.  Although histiocytes may show a granular cytoplasmic staining for CD15, they are always CD30 negative and usually CD45 positive.  In contrast, Hodgkin cells should show consistent staining for CD30, and lack CD45 staining.  At times, Hodgkin lymphoma, particularly the mixed cellularity subtype, may show an interfollicular pattern, closely mimicking reactive paracortical hyperplasia.  In reactive paracortical hyperplasia, the immunoblasts are usually very evenly dispersed, while in the Hodgkin lymphoma, the atypical cells tend to show irregular clustering.  Immunoblasts tend to have a single nucleus with a single prominent nucleolus, but bilobated and multinucleated forms resembling Hodgkin cells may be seen in florid immunoblastic proliferations such as acute infectious mononucleosis.  Immunoblasts tend to have strongly basophilic cytoplasm, often with a paranuclear hof, in contrast to Hodgkin cells, which have amphophilic to mildly basophilic cytoplasm without paranuclear hoofs.  Immunoblasts may show CD30+, but it is often weaker and variable from cell to cell, and they may also show variable staining for CD45.  In addition, immunoblasts may show immunoglobulin expression and are consistently CD15 negative.  
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Nodular Lymphocyte Predominant Hodgkin Lymphoma
Nodular lymphocyte predominant Hodgkin lymphoma comprises less than 5% of all Hodgkin lymphomas.  It affects predominantly males with a 3:1 male-to-female ratio.  The median age of incidence is about 35 years, with a wide range, and it is not uncommon in children.  The majority of patients present with isolated lymphadenopathy, most often in the cervical, axillary, or inguinal regions.  About one-half of patients present in stage I, and over three-quarters of patients present in either stage I or II, with only rare “B” symptoms.  Involvement of the spleen occurs in about 10% of cases, and involvement of bone marrow, or visceral organs occurs in less than 5% of cases.  Patients tend to have an indolent course, with an overall good survival, despite the frequent occurrence of relapses after adequate therapy.  In fact, there are some data to suggest that these patients may do well without any therapy beyond excision.  Nonetheless, patients treated with protocols for classical Hodgkin lymphoma have outcomes no different than patients with classical Hodgkin lymphoma.  In some cases, progressive transformation of germinal centers may occur in patients who have been previously treated for nodular lymphocyte predominance.  In addition, transformation to non-Hodgkin lymphoma may occur in up to 5-10% of patients; it is usually, but not always, a B-cell lymphoma, most often of diffuse large cell type.  

Molecular biologic studies have shown that nodular lymphocyte predominant Hodgkin lymphoma is a monoclonal B cell neoplasm of germinal center origin.  The presence of ongoing mutations of the immunoglobulin genes in about 50% of cases implies a close relationship to follicular lymphoma.  There is no significant association with EBV.  Some cases have a preceding history of progressive transformation of germinal centers, however there is no convincing evidence that progressive transformation of germinal centers imparts a increased risk of developing nodular lymphocyte predominant Hodgkin lymphoma.  

Grossly, involved lymph nodes tend to be larger than most other lymphomas.  The cut section often reveals a vague or distinct nodular architecture, with a rim of uninvolved lymphoid tissue sometimes discernable.  At low magnification, the lymph node shows partial or complete architectural effacement, and the capsule is usually intact.  Uninvolved areas may show normal follicles or reactive follicular hyperplasia, with or without progressive transformation of germinal centers.  Involved areas usually show replacement by vague or well-formed nodules, which may be highlighted by a wreath of epithelioid histiocytes.  Occasionally, a nodular pattern is not easily discernable at low magnification.  

The hallmark of nodular lymphocyte predominant Hodgkin lymphoma is the identification of lymphocytic and histiocytic (L&H) cells.   L&H cells are large cells with a distinctive appearance, although there is some resemblance to centroblasts.  The most characteristic feature is the presence of multiple lobulations and other irregularities, given rise to the alternate names of popcorn or elephant-foot cells.  Although the chromatin pattern resembles centroblasts, there are often one or more nucleoli, which are small to medium in size, and are usually present adjacent to the nuclear membrane.  L&H cells are usually located in and around the nodules, in contrast to centroblasts, which are exclusively present in germinal centers.  L&H cells may resemble classic Hodgkin cells, but the presence of more than a few “true” classical Hodgkin cells should raise suspicion of lymphocyte-rich classical Hodgkin lymphoma.  Along with the L&H cells, the nodules are comprised of small mature lymphocytes, non-stimulated and epithelioid histiocytes, scattered germinal center cells.  They usually lack mantle zones.  The internodular areas have also show a predominance of small lymphocytes, along with an admixture of non-stimulated and epithelioid histiocytes, plasma cells, and varying numbers of L&H cells.  

Immunohistochemical studies show that the majority of the small lymphocytes in the nodules are B-cells encased in a meshwork of CD21+/CD23+/CD35+ follicular dendritic cells.  In fact, these stains may be helpful in demonstrating patterns that may not be obvious on H&E staining.  These patterns have been characterized as “classic” nodular, serpiginous/interconnected nodular, nodular with prominent extranodular L&H cells, T-cell-rich nodular, diffuse with a T-cell rich background, and a B-cell-rich pattern.  The majority of the small lymphocytes in the internodular areas are T-cells.  The nodules and, to a lesser extent, the interfollicular areas also contain significant numbers of CD4+/CD57+/bcl-6/PD1+ T helper/inducer cells, which may form rings around the L&H cells.  Over time, the there is a tendency for progress to a more diffuse pattern over time.  The number of T-cell tends to increase, in both the nodules and the internodular areas, while the number of CD57 positive cells decreases.  The immunophenotype of L&H cells is summarized in Table 5.  They express CD45 and numerous markers of B-lineage, including CD20, PAX-5, BOB.1 and Oct 2.  They express the germinal center marker bcl-6; however, they are negative for the germinal center marker CD10, and are also usually negative for bcl-2, MUM-1, and CD138.  They consistently express the immunoglobulin-associated protein J-chain, and often express cytoplasmic immunoglobulin mRNA and protein, which is frequently of monotypic for lambda light chain.  L&H cells are negative for CD15 and negative to weakly positive for CD30.  L&H cell may be positive for epithelial membrane antigen in a majority of cases.  They are negative for T cell and NK cell markers.  Single cell microdissection studies have demonstrated that L&H have clonal rearrangements of their immunoglobulin genes, but this is not detectable in whole tissue extracts.  FISH studies have demonstrated a t(3;14) in a subset of cases. 

Table 5 Phenotype of L&H Cells
	CD45
	+

	CD20
	+

	CD79a
	+

	PAX-5
	+

	BOB.1
	+

	OCT-2
	+

	Bcl-6
	+

	Ig J-chains
	+

	Bcl-2
	(

	CD10
	(

	MUM-1
	(

	CD138
	(

	CD30
	(/+ (weak)

	EMA
	+ (75%)

	T/NK markers
	(


The differential diagnosis of nodular lymphocyte predominance Hodgkin lymphoma includes progressive transformation of germinal center, classical Hodgkin lymphoma, B cell lymphoma.  Progressive transformation of germinal centers may precede, co-exist with, or following nodular lymphocyte predominance Hodgkin lymphoma.  Progressive transformation always occurs in the context of reactive follicular hyperplasia, with maintenance of the overall lymph node architecture.  In contrast, nodular lymphocyte predominance generally occurs in areas of loss of normal architecture, and is not typically a focal phenomenon occurring amidst reactive follicles.  The nodules in nodular lymphocyte predominance tend to show an irregular, “broken-up” pattern with B-lineage markers.  The most important criterion, however, is the specific identification of L&H cells in nodular lymphocyte predominance.  Although this distinction can usually be made on morphologic features alone, L&H cells usually show T-cell or CD57-positive rosettes highlighting the atypical cells, which are CD10 negative and may be epithelial membrane antigen-negative, while centroblasts only rarely show T-cell or CD57-positive rosettes and are usually CD10 positive and consistently epithelial membrane antigen negative.  
Classical Hodgkin lymphoma, specifically the lymphocyte-rich subtype may be extremely difficult to distinguish from nodular lymphocyte predominance; in fact, they may be virtually identical histologically, and only clearly separable by immunohistochemical studies.  The major diagnostically useful markers are summarized in Table 6. CD45 expression may be very difficult to interpret when numerous small lymphocytes abut Hodgkin cells.  CD30 expression may be a little difficult to interpret, as L&H cells may show weak CD30 expression, and scattered CD30 positive immunoblasts may be present, which must be distinguished from staining of L&H cells.  Almost all cases of classical Hodgkin lymphoma express MUM-1 and lack expression of both BOB.1 and Oct2 and most cases lack bcl-6, in contrast, L&H cells almost always lack MUM-1, while BOB.1, Oct2, and bcl-6 are consistent markers of L&H cells. 

Table 6 Classical Hodgkin Lymphoma vs. Nodular Lymphocyte–Predominant Hodgkin Lymphoma

	
	CHD
	NLPHD

	CD45
	(
	+

	CD20
	(/+
	+

	CD30
	+
	(/+ (weak)

	CD15
	+
	(

	MUM-1
	+
	(

	BOB.1
	(
	+

	OCT-2
	(
	+

	Bcl-6
	(/+
	+

	EBV-LMP
	+/(
	(


The distinction of nodular lymphocyte Hodgkin lymphoma and B cell lymphoma, particularly T-cell/histiocytic rich B-cell lymphoma, can be quite confusing.  The neoplastic cells of both tumors essentially have identical immunophenotypes.  I make the distinction based on three criteria:  First, if there is a nodular pattern, either seen histologically or with the benefit of immunohistochemical studies, I prefer a diagnosis of nodular lymphocyte predominant Hodgkin lymphoma.  Second, if there are large numbers of CD57/PD1+ cells, particularly if ringing is seen, I also prefer a diagnosis of nodular lymphocyte predominant Hodgkin lymphoma.  Finally, if there is a previous documented diagnosis of nodular lymphocyte predominance, I will diagnose recurrence even in the absence of the first two criteria.  Not all hematopathologists agree with my approach, especially in regard to the last criterion.  Some hematopathologists prefer a diagnosis of T-cell/histiocyte rich B-cell lymphoma if there is splenic involvement, because splenic involvement imparts a worse prognosis.  
Nodular lymphocyte predominant Hodgkin lymphoma may be complicated by the occurrence of a non-Hodgkin’s lymphoma, usually of diffuse large B-cell type, which may occur in 1-10% of cases.  The distinction between nodular lymphocyte predominance and a co-existent diffuse large cell lymphoma may be difficult.  One may seen large numbers of L&H cells in nodular lymphocyte predominance, particularly within the follicles.  I prefer a diagnosis of diffuse large B-cell lymphoma when sheets of large B-cells are seen outside of the follicles.  Immunostains for CD20 may be helpful in evaluating the number and distribution of large B-cells.  
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