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THERAPY

Kurmina GP.', Slaba U5, Kniazieva OV
! Srave Ertablishment «Dmipropemrovsk Medical Acadengys
“I Ya. Horbachevsky Termopil Medical University

THE STAGE AT DIAGNOSIS CAN HELP DOCTORS CHOOSE
APPROPRIATE TREATMENTS AND PREDICT HOW SOMEONE
WITH LYMPHOMA WILL DO IN THE LONG TERM

Non-Hodgkin hymphomas (WWHL) are a heterogeneous group of disorders imvolv-
ing maliznant monoclonal proliferation of hmphoid cells in lymphoreticular sites, in-
cloding ymph noedes, bone barmow, the spleen, the liver, and the GI ract Presenting
symptoms nsually include peripheral lymphadenopathy. However, some patients pre-
sent without lymphadenopathy but with abnormal lymphecytes in circulation. Com-
pared with Hodgkin lymphoma there is a greater likelihood of disseminated disease at
the time of diagmosis.

Miost WMHL are of B-cell origin.

B-WHL —are 3 heteroeeneous group of malimmancies that, with the exception of mande
cell bymphoma, arise by malisnan: ransformation of B cells within te pemina] censer, (GO

NHL i the most prevalent hematopoietic neoplasm, presenting approximately
4% of all cancer disgnoses snd ranking seventh in frequency among all cancers. NHL
is more than 5 times as common a5 Hodgkin diseasa.

Incidence varies with race; white people have a higher rizk than black and Asian
American people In general the incidence of WHL is slightly hizher in men than in
women with a male-to-female ratio of approximately 1,4:1. The ratio may vary de-
pending on the mbiype of NHL, however; for example, primary mediastinal diffuse
large B-cell hmphoma ocours more frequently in fermales than in males.

The median age at presentation for most subtypes of NHL is older than 50 years.
The exceptions are high-grade lymphoblastic and small nonclesved hymphomas, which
are the most common types of NHL observed in children and young adults. At disgno-
sis, low-grade lymphomas account for 37% of WHLs in patients aged 35-64 years bat
account for only 16% cases in patients younger than 35 years. Low-grade lymphomas
are extremely rare in children

The canse of WHL is unlmown, although, as with the leukemias, substantial ev-
idence suggests a viral cause (e g. oman T-cells lenkemis- hymphoms vims, Epstein-
Barr vims, hepatitis C vims, HIV). Rizk factors for MHL include immumodeficiency
(secondary to postiransplant immmmosuppression, ATDS, primary immune disorders,
sicca syndrome, BA), Helicobacrer pylor infaction, certain chemical exposuras, and
previows treatment for Hodgkin lymphoma WHL is the 2™ most commen cancer in
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HIV-infected patients and some AIDS patients present with hymphoma. C-miye rear-
rangements are characteristic of some ATD5-associated hymphomas.

The exact canse of non-Hodgkin lymphomas is unclear, but doctors have ident-
fied some risk factors, such as:

« having conditions that weaken the inmmume system, like ATDS (acquired imron-
nodeficiency syndrome).

« taking inrmme-suppressing medicatdons after organ oansplants

« BXpOSUre to Certain viruses, such as Epstein-Bamr vims (the virs that nsually
CHISES MODO)

« having a sibling with the diseasa.

HCW infection may be a likely cause of various B cell dysrepulation disorders
such as non-Hodzkin lymphoma and cryeglobulinemia. Based on oorrent findings, it
haz been hypothesized that WHL and cryoglobulinemis in HCV infection may have an
imrmme-medizted pathozensesis. In HCW infected patients, we showed an elevated risk
of these two diseases.

Most (20 to 85%) NHLs arise from B cells; the remainders anise from T cells or
nataral killer cells. Either precurser or matre cells may be imvobved Crrerlap exists
between leukemia and MHL becase both involve proliferation of lymphocytes or their
precursor. A leukemis-like pictare with peripheral mphocytosis and bone marmoa
imvobrement may be present in up to 50% children and in sbout 20% of adults with
some types of WHL. Differentistion can be difficult, but zenerally patients with more
extensive nodal mvolvement (especially mediastinal), fewer circulating abnormal
cells, and fewer blast forms in the marmow (<-25%) are considered to have lymphoma.
A prominent lenkemic phase is less common in aggressive lymphomas except Bur-
kitt’s and hvmphoblastic hvmphomzas.

A reospective anabysis of 140 patent with non-Hodgkin's hymphoms in clinicsl
stame I or II classified according to & modifSed Lukes and Colling scheme was performed.
Three major zroups were fmmd according o cell fype, with different clinical festmes:

1 Small cell lymphomss with a relatively fvorable sumvival in spite of high
relapse rates.

2 Large cell hmphomas with lower relapse rates, but short time betwean
relapse and death, and wnfaverable survival.

ER Mixed smalllarge cleaved follicular cenme cell lymphoma which was
most frvorable with respect to relapse and sorvival.

Wodular lviphora had the same overall relapse rate as diffose lymphoma, bat
had a sigmificandy longer surival. Tumors stage I were associated with significantly
lonzer relapse-free survival and sarvival than stage I The importance of separating
the majority of non-Hodgkin's lymphomas inte three main groups according to cell
vpe is emphasized. These major groups require clinical approaches in terms of staging
and fTestment.

Pathologic classification of NHLs continues fo evolve, reflecting new insizhis
it the cells of origin and the biologic bases of these heterogeneons dizeases. The
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WHO classification is valusble becanse it incorporates immmmophenotype, genotype,
and cytogenstics, but mmmerons other systems exdst (e.g. Lyon classification). Among
the most important new lymphomas recognized by the WHO system are nmcosa-asse-
ciated lymphoid tumors; mantle cell lymphoma (previoushy diffuse small cleaved cell
hmphoma); and aplastic large cell lymphoma, a beterogeneous disorder with 75% of
cases of T-cell ongin 15% of B-cell origin, and 10%: unclassified. However, despite
the plethora of entifies, treatment is often similar except in certain T-cell lymphormas.
The WHO Classification (Table 1) divides NHL imto INDOLENT and
AGGRESSIVE groups based on morphology, tmmor grade, and other prognostic factors.

Tahble 1.
Sobtypes of Non-Hedzkin lymphomas (WHO Classification)

Cell Dmigm Tumar

Preamsor B-cell tomar Preamsar B-Tymphoblastic leakenmia ymphoma*

Mature B-cell tumws Brcell chronic lymphocytic leukemia'small ymphecytic mphema*
Ercell profymphocytic Jeakenia"

Lymphoplasracytic lymphomat

Splenic marginal zons B-cell hmphoma (=vallous rmphocytes)
Hairy cell lenkemsa'

Plasma cell myelon plasmacytoma '
Emmia]nnrgmlmﬂ-cd]lfmphm{_md.ﬂ cells)!

Fdlrul;?qﬂmm
Dﬂ:selxgeB—ch hymphomas* (inclnding mediastmal large B-call
hmlmmaandpum:fafﬁlsmn hymephoma)

Burkitt's ymphoma*
Preamser T-cell mor Preamsar T-hynphoblasts leukemia Tymphoma®
Mature B-cell tumors T-cell prolymphocytr Teukema’

T-cell eramular yophocytic lenkenmia*

Agzpressive NE cell leukernia®

Agfult T-gell lynphema' leokenyia* (HTLV I-p-us:mwe]
Exiranndal NE/ T-cell ymphoma, nazal fyps
Enteropatiny-type T-c2ll lymphoma*

emic ¥-b T-cell ymphons
mmmmrcﬂhm*
Myrosis fimenedes Serary syndrom’
An.!;-la;u: large call hymphoma, Trmill cell, primary amaneous type*

Peniphera] T-call lynphoma, oot otherwiss .
Ansicimmmabdastc T-cell homhoma*

*ApgTessive.

'Indolent.

‘Indolent but more rapidly progressive.
HTLV=humsan T-cell leukemia vims 1; MALT=mmcosa-asseciated lymphoid tis-
sue; NE=namral killer; +=with or withouat
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Lymphomas are commonly also cateporize as indolent or aggressive. Indolent
hmphomas are slowly progressive and responsive to therapy bat are not curable with

standard approsches. Agzressive hymphomas are rapidly progressive bt rasponsive to
therapy and often curable.

In children WHL is almost abways ageressive. Follicular and other indolent -
phomas are very rare. The treatment of these aggressive lymphomas (Burkitt's, diffuse
large B-cell, and lymphoplasmacytic lymphoma) presents spectal concerns, inchoding
GI tract mvolvement (particularly in the terminal ileum); meningesl spread (Tequiring
CSF prophylaxis or weamnent); and other sanciuary sites of ivolvement (e.g., testes,
brain). In addition with these potentially carable hmphormas, meatment adverse afacts
as well as putcome must be considered, inchiding late risks of secondary cancer, car-
diorespiratory sequelse, fertlity preservation, and developmentsl consequences. Cur-
rent research is forused on these areas as well as on the molecular events and predictors
of lymphoma in children

The climical manifestations of non-Hodskin lymphoma (WHL) vary with such fac-
tors as the location of the hymphomatous proecess, the rate of mmor growth, and the
function of the organ being compromised or displaced by the maliznant process.

The Working Formmulation classification groups the subtypes of WHL by clindical
behavior — that is, low-grade, intermedizte-grade, and high-grade. Because of Working
Formulation is limited to classification based upon morphology, it cannot enc ompass
the complex spectrum of NHL disease, excluding important subfypes such as mante
cell lymphoma or T cell manaral killer cell lymphomas However, it contiomes to severs
as 2 basic for understanding the climical behavior of groups of WHLs.

Pearipheral sdenopathny that is panless and slowly progressive i most common clindcsl
presentstion i these patients. Spontanecus regression of enlarged ynph nodes can oooar
i low-grade hymphoma, potentially cansng confision with an infections conditon

Primary extranodal imvolvement and B symptoms (Le., tempersture =38 *C, night
sweals, weizght loss =10 %2 from baseline within § months) are not commeon at presen-
tation, but they are commmon in patients with advanced malignant transformation (e
evolution from a low-grade to an infermediate- or high-grade lymphoma) or end-stage
diseaza.

Bome marmow is frequendly imvolved and may be associated with cytopenia or cytope-
nizs. Fanpoe and weakness are more conumod in padens with advanced-stage disease.

These types of lymphomsas cause a more varied clinical presentation. Most pa-
tenis present with adenopathy. More than one third of patients present with extranodal
ivolvement; the most common sites are the gastroimtestinal (GI) tract (including the
Waldeyer ring), skin bone marrow, sinuses, genitourinary (GU) act, thyToid and cen-
ral nervons system (CHS). «B-symptoms: are more comMmMon, OCCUITINE in approx-
mately 30-40 % of patients.

Lymphoblastic lymphoms, 3 high-grade hmphoms, often manifests with an an-
terior superior mediastingl mass, superior vena cava (5VC) syndrome, and leptomenin-
zeal disesse with cranial nerve palsies.
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Patients with Burkitt hmphoms (occumng in the United States) ofien present
with a large abdominal mass and symptoms of bowel obstruction. Obstmactive hydro-
nephrosis secondary to bulky reroperitonsal lymphadenopathy obstmacing the ureters
can also be observed in these padents.

Primary CN5 lymphomas are high-grade neoplasms of B-cell onigin. Most hm-
phomas onginating im the CHS are large cell lymphomas or inmmmoblastomas, and
they account for 1 %6 of all inTacranial neoplasms. These ymphomas are more com-
monly observed in patients who are immmunodeficient becanse of conditions such as
Wiskoti-Aldrich syndrome, ransplantation, or AITYS.

Low-grade lymphomas may produce penpheral adenopathy, splenomegaly, and
hepatomegaly. Splenomegaly is observed in approximately 40 %4 of patents; the spleen
is rarely the only iovolved site at presentation.

Intermedizte- and high-grade mphomas may produce the following physical ex-
amination findings:

« Bapidly growing and bulky lymphadenopathy

» Splenomegaly

« Hepatomegaly

» Large abdominal mass: this wsnally ocours in Burkitt hymphoma

» Testionlar mass

» Skin lesions: lesions are associated with cutaneous T-cell hmphoma(mycosis
fumgoides), anaplastc large-cell lymphoma, sndangioimrmneiblastic lymphoma

Potential disease-related complications imclude the following:

« Cytopenias (ie, neutropenia, anemia, thrombocytopenis) secondary to bone
marrow infilration; alternatvely, mutoimomme hemolytic anemia is observed in some
tvpes of WHL (e.g.. small lymphocyiic lvinphoma /chronic Ivinphocytic leukemia
(SLL/CLL))

+ Blesding secondary to thrombocyvitopenia, disseminated intravascular coagulz-
on (DIC), or vascular invasion by the mmor

« Infaction secondary to leukopenia, sspecially nentropenta

» Cardiac problems secondary to largs penicardial effusion or arthythmias second-
ary to cardiac mefastases

« Respiratory problems secondary to pleural effusion and'or parenchymal lesions

» Superior vena cava (3VC) smdrome secondary to a larze medisstinal umor

= Spinal cord compression secondary to veriebral metastases

» Meurologic problems secondary to primary CH5 Ivmphoms or Ivmphomatons
meningitis

» GI obstmaction, perforation. and bleeding in a patent with <1 ymphoms {may
alsa be caused by chemotherapy)

» Pain secondary to fomer invasion

« Lenkocytosis (lymphocytosis) in lenkemic phase of disease

Driznosis

» Chest X-ray
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» CT of chest, shdomen, and pelvis (possibly integrated FET-CT)

« CBC, ESE, alkaline phosphatase, LDH, liver fumction tests, allumin, Ca, BUN,
creatining, electrolytes, and uric acid

« HIV, hepatitis B vims, and hepatitis C virus testing

» Lymph node and bone marmow biopsy

« MPI of spine if newrologic symptoms are present

As with Hodgkin lymphoma, NHL is usnally suspected in patients with painless
hmphadenopathy or when medizstinal adenopathy is detected on routine chest 3-ray.
Painless lymphadenopathy can also result from infiect ous mononucleosis, oxoplasmo-
sis, cytemegalovirus infecton, primary HIV infection, or lenkemia. Similar chest X-
ray findings can result from hang carcinoma, sarcoidosis, or TH. Less commenly, pa-
tients present after a finding of peripheral mphocytosis on CBC done for nonspecific
symptoms. In such cases, the differenfial diaznosis inchodes leukemia Epstein—Barr
vims infection and Dhancan’s syndrome (X-linked lymphoproliferative syndrome).

Chest X-ray is obtained if not done previously, and a lymph node biopsy is done
if lymphadenopathy is confirmed on CT or PET scan. If only medisstinal nodes are
enlarged, patients requite CT-guided needle biopsy or mediastinoscopy. Usally, tests
should mchode CBC, alkaline phosphatase, renal and liver fimction tests, LDH, and
uric acid. Other tests are done depending on findings (e.g., MEI for symptoms of spinal
cord compression or CINS abnormalities).

Histologic criteria on biopsy include destmoction of normal lymph node architec-
fure and mrvasion of the capsule and adjacent fat by characteristic neoplastic cells. Im-
mmophenotyping smdies to determine the cell of origin are of great value in identify-
ing specific subsypes and belping define prognosis and management; these smdies also
can be done on peripheral cells. Demonstoation of the leukecyte common antizen CD45
by mmmmoperoxidase mles out metastatic cancer, which is often in the differential
diagmosis of «ondifferentizteds cancers. The test for leukocyte conmnon antizen most
surface marker stndies, and gene rearrangement (to document B—cell or T-cell clonal-
ity) can be done on fixed tissues. Cytogenetics and flow cytomeiry require fresh tssue.

Staging: Although localized NWHL does occur, the disease is typically dissen-
nzted when first recognized. Staging procedures include CT of the chest, sbdomen and
pelvis; PET; and bone marmow biopsy. The final staging of MHL is similar to that of
Hodgkin lymphoma and is based on clinical and pathologic findings.

Differential diapnoses

» Hodekin diseass

» Infactious monomacleosis

» Solid tumor malisnancies: metastatic disease to hmph nodes sscondary to car-
cinomsa, melanoma, of sarcoma

» Cither hematolomic malisnancies or hmphoproliferative disorders: sramilocytic
sarcoma, mmificentric Castleman disease
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» Benirn hymph node infilration or reactive follicular byperplasia secondary to
infection (e.g., mberculosis; other bacterial fungsl and rarely, viral imfections), and
collagen—vascular diseases

« Hodgkin ymphoma, which requires 3 different treatment sirategy than NHL

Trestment

» Chemotherapy, radiation therapy, or both

» Sometimes anti-CD 20 monoclonal antibody

» Sometimes hematopoietc stem cell ransplantation

Treament varies considerably with call type, which are too mmmerous to permit
detailed discossion. Generalizations can be made regarding localized vs advanced dis-
ease and aggressive ve indolent forms. Burkitt's hymphoma and nrycosis imgoides ara
disnssed separately.

Localized disease (stages I and IT). Patients with indolent lymphomas rarely pre-
sent with localized diseass but when they do, remions]l radistion therapy may offer
long-term contrel However, telapses may ocour =10 years after radiation therapy.

About 1’2 of patients with ageressive lymnphomas present with localized disease,
for which combination chemotherapy, with or without regional radiation, is nsually
curative. Patents with hmphoblastic lymphomsas or Burkitt's ymphoma, even if ap-
parenily localized mmst receive intensive combination chemotherapy with meningeal
prophylaxis. Treatment may require maintensnce chemotherapy (lymphoblastic), bat
cure is expected.

Advanced disease (stages I and IV). For indolent lymphomas, testment varies
considerably. A watch-and-wait approach, treatment with a single alkylating dmg, or
2- or 3-dmg regimens may be nsed. Criteria considered in selecing management op-
dons inchude age, general health dismbution of disease, fomor bulk, histology, and
anticipated benefits of therapy. The B-cell specific anti-CD20 antibody rinmimsb and
other biologic response modifiers appear to be of benefi; one of these dmgs can be
combined with chemotherapy or administered s zingle therapy. Fadiolabeled-ant-
body therapy is also valable.

In patients with the agzressive B-cell lymphomas (e g, diffuse largs B-cell), the
standard drug combination is rinerimsb phis cyclophosphamide, bydroxydsuncrbicin
{domomubicin), vincristine, prednizone (B-CHOP). Complete disease regression is ex-
pected in 270 % of patients, depending on the IPI category. More than 70 % of com-
plete responders are cured, and relapses =2 years after oeatment ceases are rare.

As cure rates have improved with the use of B-CHOP, sutolopous transplantation
is reserved for patents with relapsed or refractory aggressive B cell lymphomas, somea
younger patients with mantle cell lymphoma, snd some patents with aggressive T-cell
hmphomas.

Lymphoma relapse. The first relapse after mitial chemotherapy is almost always
ireated with antelogous stem cell ransplantation. Patients usually should be <70 years
or in equivalent health and have responsive disease, pood performance states, 3 source
of uncontaminated stem cells, and an adequate nomber of CD34+ stem cells (harvasted
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from peripheral blood or bone marrow). Consolidation mryeloablative therapy may m-
clode chemotherapy with or without imadistion Postireatment immunotherapy (2.2.,
rinmximesh, vaccination, IL-X) is being stadied

An allogeneic transplant is the donation of stem cells from a compatible donor
(brother, sister, or matched unrelated donor). The stem cells have a 2-fold effect: re-
constituting normal blood counts and providing a possible graft-vs-tomor effect.

In agzressive lymphoma a cure may be expected in 30 to 50 % of elizible patients
mndergoing niyveloablative therapy.

In indolent hymphomas, cure with sutolopous ransplantation remains uncertsin,
although remission may be superior to that with secondsry pallistive therapy alone.
Feduced intensity allotransplantation appears to offer a potentally curative option in
some patents with indolent lymphomsa.

The mortality rate of patients underzoing myeloablative transplantation has de-
creased dramatically to 2 to 5 % for most autelozons procedures and to <215 % for most
allogensic procedures.

Complications of reatment. A late sequels of standard and high-dose chemather-
apy is the econrrence of 2™ tumors, especially myelodysplasias and acute myslogenous
lenkemia. Chemotherapy combined with radiation therapy increases this rsk. althouzh
its incidence is stll only about 3%.

Medication Summary. Multdple chemotherspeutic agents are active against non-
Hodgkin lymphoms (WHL) and can be used alone or in combination, depending on the
histolozy and stage of the dizease and whether the patient can tolsmate chemotherapy. In
addifion, seversl bielogical therapies are ourently available for these patients. inchading
interferons, mhroimak, and radiclsbelad snabodies (the newest biclogical therapy).

Alkylating agents impair cell fimcton by fomming covalent bonds with DINA n-
bomacleic acid (FMA), and proteins. These agents are not call cycle phase-specific and
are nsed for hematologic and nonhematologic malizmancies.

Anthracycline antibiotics bind to macleic acids by intercalation with base pairs of
the DA double helix, interfering with the DA symthesis. They canse inhibiton of
DA wpoisomersses I and IT.

Vinca alkaloids inhibit microtabule assembly, cansing metaphase armest i divid-
ing cells. Vinca alkaloids are also cell cycle phase-specific at the M and 5 phase.

Ghococorticoids canse lysis of lymphoid cells, which led to their use against acute
hmphoblastic lenkemia (ATL), mmltiple myeloms, and WHI. These agents are also
nsed as adjunctive antiemetic sgenfs, to decrease vasogenic edema associated with m-
muors, and as prophylactic medication to prevent hypersensitivity reactions associated
with some chemotherapeutic dmgs.

Antimetabolites cause tumor cell death by mhibiting enrymes that are important
in DNA synthesis.

Biological response modunlators conmol the response of the patient’s immune sys-
ftem to tumor cells, infecting erganisms, or both
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Progmosis. Patients with T-cell mphomsas generally have a worse prognosts than
do those with B-cell rypes, althonszh newer infensive treafment regimens may lessen
this difference. Prognosis for each WHL variant is related to differences in nomor cell
biolegy.

Survival also varies with other factors. The International Prognostc Index (IPT) is
frequently used in aggressive lymphomas. It considers 5 sk factors:

« Age =60

« Poor performance states (can be measured wsing the Eastern Cooperative On-
cology Group tol)

» Elevated LDH

» =] extranodal site

« Stage I or IV diseasze

Checome is worse with an incressing mumber of nsk factors. Survival, as determined
Ty IPI factor, has improved with the addition of nioamab to the standard chemotherapen-
tic regimen. Patents in the highest risk sroups (patients with 4 or 5 rizk factors) now have
a 50 % 5-years survival Low-nisk patients without any of the risk factors have a very high
oure rate. A modified IPI (follioulsr hymphoms IPT (FLIFT)) is being used in follicalar
hymphomas and in diffisse large B-cell lymphoma (revised IFI (F-IFT)).
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