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6.1	 �Presenting Manifestations

Hodgkin lymphoma can come to clinical attention 
in a variety of ways. These include symptoms 
caused by a growing mass and systemic symptoms 
that are presumably cytokine induced, and a diag-
nosis can be made incidentally as part of an evalu-

ation for an unrelated problem. By far the most 
common presentation of Hodgkin lymphoma is the 
enlargement of lymph nodes that is typically pain-
less and progressive. Although the most common 
place for lymph nodes to be found is in the neck 
and supraclavicular region, any lymph node-bear-
ing area can be involved. Patients typically find 
enlarged nodes above the clavicle and seek medical 
attention when they do not regress, while physi-
cians are relatively more likely to discover lymph 
nodes in other areas as part of a physical examina-
tion. Mediastinal lymphadenopathy is a particu-
larly common finding in young women with 
Hodgkin lymphoma. This might be found inciden-
tally on a chest X-ray or can be symptomatic. 
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Although unusual, patients with Hodgkin lym-
phoma can present with superior vena cava syn-
drome, but chest pain, cough, and shortness of 
breath are more common symptoms caused by a 
large mediastinal mass. Lymphadenopathy found 
only below the diaphragm is more common in 
males and in elderly patients. Mesenteric lymph-
adenopathy is unusual in Hodgkin lymphoma. 
Retroperitoneal lymphadenopathy can be painful, 
but is more commonly asymptomatic and found on 
a staging evaluation or as part of the investigation 
to explain system symptoms such as fever, night 
sweats, or weight loss. Epitrochlear lymph node 
involvement is unusual in Hodgkin lymphoma.

Hodgkin lymphoma can involve essentially 
any organ in the body as either a site of presenta-
tion or by spread from lymphatic involvement. 
However, extranodal presentation of Hodgkin 
lymphoma is unusual. The most common sites to 
be involved are the spleen, liver, lungs, pleura, 
and bone marrow, although Hodgkin lymphoma 
confined to these sites is rare. Hodgkin lymphoma 
can rarely present in unusual extranodal sites. 
Primary CNS [1] and cutaneous [2] Hodgkin lym-
phoma are rare but well described. Perianal pre-
sentations are seen more commonly in patients 
with HIV infection. Gastrointestinal system, 
bone, genitourinary system, and other unusual 
sites are extremely rare but have been described. 
Bone involvement can be seen as an “ivory verte-
brae,” i.e., a densely sclerotic vertebrae [3].

By far the most common systemic symptoms 
that occur as the presenting manifestations of 
Hodgkin lymphoma are fevers, night sweats, 
weight loss, pruritus, and fatigue. These occur in 
a minority of patients but can present diagnostic 
challenges. Hodgkin lymphoma is one of the ill-
nesses that can cause fever of unknown origin. 
Occasionally the fevers of Hodgkin lymphoma 
occur intermittently with several days of fevers 
alternating with afebrile periods. This is the Pel-
Ebstein fever [4, 5] that is rare, but typically 
occurs in the evening. Fevers from Hodgkin lym-
phoma can be prevented with nonsteroidal anti-
inflammatory drugs such as naproxen [6].

The presence of drenching night sweats (i.e., 
as opposed to dampness of the head and neck) 

and unexplained weight loss are both character-
istics of Hodgkin lymphoma and, along with 
fever, are associated with a poor prognosis. 
Pruritus can be the presenting manifestation of 
Hodgkin lymphoma. Such patients sometimes 
have severely excoriated skin and sometimes 
have been diagnosed as having neurodermatitis. 
Patients who present with refractory pruritus are 
often grateful to find the explanation of their 
symptoms which usually disappear with the ini-
tiation of therapy. As with other lymphomas, 
fatigue can be an important, although nonspe-
cific, symptom and also usually improves with 
therapy. There are many unusual, but well-
described, presentations for Hodgkin lym-
phoma. One rare but very characteristic 
presentation is alcohol-induced pain [7, 8]. The 
pain typically begins soon after drinking alcohol 
and occurs primarily in areas of involvement by 
lymphoma. The pain can be quite severe and last 
for variable periods of time. Patients with the 
symptom have often discontinued alcohol 
before the diagnosis of Hodgkin lymphoma, and 
to elicit the symptom often requires specific 
questioning by the physician.

Patients can present with Hodgkin lymphoma 
involving the skin, but cutaneous abnormalities 
are more often paraneoplastic phenomenon. 
These can include erythema nodosum [9]; ich-
thyosiform atrophy [10]; acrokeratosis paraneo-
plastica [11]; granulomatous slack skin [12]; 
nonspecific urticarial, vesicular, and bullous 
lesions [13]; and others.

A variety of other unusual presentations of 
Hodgkin lymphoma have been reported. Patients 
can present with nephrotic syndrome [14], symp-
toms of hypercalcemia [15–17], jaundice due to 
cholestasis without involvement of the liver by 
the lymphoma, and the “vanishing bile duct syn-
drome” [18, 19].

Hodgkin lymphoma very rarely presents with 
a primary tumor in the CNS causing the symp-
toms of a brain tumor characteristic of the site of 
involvement. Other neurological manifestations 
that can be present at the diagnosis of Hodgkin 
lymphoma involve a variety of paraneoplastic 
syndromes. These include paraneoplastic 
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cerebellar degeneration [20], which typically 
presents with ataxia, dysarthria, nystagmus, and 
diplopia. The symptoms may precede the diag-
nosis of Hodgkin lymphoma by many months. 
Hodgkin lymphoma can, of course, present with 
spinal cord compression from retroperitoneal 
and osseous tumors. Other rare manifestations 
include limbic encephalitis (i.e., which presents 
with memory loss and amnesia), peripheral neu-
ropathy, and others.

6.2	 �Physical Findings 
and Laboratory 
Abnormalities

By far the most common physical findings in 
Hodgkin lymphoma are enlarged lymph nodes 
that might be in any lymph node-bearing area. 
The lymph nodes are typically firm (i.e., “rub-
bery”) and vary from barely palpable to large 
masses. However, almost any aspect of the physi-
cal examination can be made abnormal by the 
presence of Hodgkin lymphoma. This might 
include icterus, involvement of Waldeyer’s ring, 
findings of superior vena cava syndrome, a ster-
nal or suprasternal mass from tumor growing out 
of the mediastinum, findings of a pleural effusion 
or pericardial fusion, an intra-abdominal mass, 
hepatomegaly or splenomegaly, skin involve-
ment, and, rarely, cutaneous or neurological 
abnormalities.

Almost any laboratory test can be abnormal at 
the time of diagnosis of Hodgkin lymphoma, but 
certain tests are characteristic and should be spe-
cifically evaluated. Patients can have leukocyto-
sis or leukopenia. Neutrophilia and lymphopenia 
are sometimes seen and can confer a poor prog-
nosis. Eosinophilia can be found incidentally 
before the diagnosis of Hodgkin lymphoma, and 
Hodgkin lymphoma should always be included 
in the differential diagnosis of unexplained eosin-
ophilia [21]. In some cases, the explanation of the 
eosinophilia is related to production of interleu-
kin-5 by the tumor cells [22, 23].

The most common hematological manifesta-
tion of Hodgkin lymphoma is anemia. The most 

usual explanation seems to be a normocytic ane-
mia associated with the presence of the tumor 
that resolves after therapy. However, patients can 
also have autoimmune hemolytic anemia [24] 
and a microangiopathic hemolytic anemia as part 
of the syndrome of thrombotic thrombocytopenic 
purpura has been reported.

Patients can present with thrombocytopenia 
for a variety of reasons including hypersplenism 
and bone marrow involvement. However, idio-
pathic thrombocytopenic purpura can be a pre-
senting manifestation of the disease [25].

Other rare hematological manifestations of 
Hodgkin lymphoma have included autoimmune 
neutropenia [26], hemophagocytic syndrome 
[27], coagulation factor deficiencies [28], and 
unexplained microcytosis [29].

Routine chemistry screening should be done in 
patients with Hodgkin lymphoma and might 
reveal renal or hepatic dysfunction, protein abnor-
malities, hypercalcemia, and hyperuricemia.

Elevated erythrocyte sedimentation rate and 
C-reactive protein are frequently seen and have 
been associated with a poor prognosis.

6.3	 �Pathologic Diagnosis: 
The Biopsy

The oncologist must be certain that the Hodgkin 
lymphoma diagnosis was based on an adequate 
biopsy specimen that was examined using appro-
priate morphologic and immunohistochemical 
criteria. Whole lymph node excision is prefera-
ble for pathologic examination. The pathologic 
diagnosis of Hodgkin lymphoma is fully dis-
cussed in Chap. 3.

The site of biopsy must be determined with 
the radiologist and surgeon. In general, the larg-
est abnormal peripheral lymph node should be 
excised. If a fluorine-18-deoxyglucose positron 
emission tomography (FDG-PET) has been per-
formed, the patient should be biopsied in the 
most avid site to avoid a partially necrotic zone.

If there are only deep nodes, the following 
types of biopsy can be proposed. A thoraco-
scopic or laparoscopic approach under general 
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anesthesia with, if necessary, preoperative 
localization to facilitate resection can be per-
formed [30]. Image-guided core needle biopsy 
is increasingly used and has a rising success 
rate of more than 90% [31–33]. However, the 
method has the disadvantage of only permitting 
relatively small biopsies. In addition, this type 
of biopsy is capable of sampling several core 
specimens with a single biopsy tract. Large-
volume cutting needles, ranging from 18 to 
14  G, yield enough tissue for most immuno-
chemistry stainings and even for RNA extrac-
tion from frozen tissue (Fig. 6.1). Fine-needle 
aspiration cytology should not be used for diag-
nosis of Hodgkin lymphoma, but may help in a 
screening procedure, before biopsy [34].

Several pathologic pitfalls or differential 
diagnoses should be kept in mind. Drugs such 
as phenytoin or antibiotics may cause histo-
logic changes within lymph nodes that may 
mimic Hodgkin lymphoma, particularly the 
mixed cellularity subtype. Other benign condi-
tions like infectious mononucleosis, lymphoid 

hyperplasia, or Castleman disease may produce 
lymphadenopathy with histologic features sim-
ilar to those of Hodgkin lymphoma. In fact, the 
distinction between different diseases, includ-
ing certain forms of non-Hodgkin lymphoma 
(NHL), has been made clearer, thanks to a bet-
ter definition of the entities by the WHO clas-
sification. T-cell-rich large B-cell lymphoma is 
usually included in the differential diagnoses of 
both nodular lymphocyte-predominant Hodgkin 
lymphoma and classical Hodgkin lymphoma, 
while anaplastic CD30-positive NHL may dis-
play similar histology to that of classical 
Hodgkin lymphoma. Nevertheless, molecular 
studies require adequate material, sometimes 
including frozen tissue in difficult cases, and 
the role of the clinician is to make sure that the 
node to be analyzed is given to an experienced 
laboratory. If the clinical presentation of dis-
ease is not typical for the given pathologic 
diagnosis, then a review of the pathology by an 
expert hematopathologist should be considered 
or even a second biopsy.

CD15 CD30

Fig. 6.1  Core needle biopsy for Hodgkin lymphoma with immunostainings for CD15 and CD30
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6.4	 �Staging Systems for Hodgkin 
Lymphoma

The initial clinical evaluation and staging of 
patients with Hodgkin lymphoma serve to con-
firm the Hodgkin lymphoma diagnosis, deter-
mine the extent and distribution of disease, 

evaluate the patient’s fitness for standard treat-
ments, and provide prognostic information 
(Table 6.1).

Several staging systems were developed very 
early and modified according to the progress 
made in imaging and treatment of the disease. 
The Ann Arbor staging was developed in the 

Table 6.1  Lugano classification

Revised staging system for primary nodal lymphomas
Stage Involvement Extranodal (E) 

status
I One node or a group of adjacent nodes Single 

extranodal 
lesions

II Two or more nodal groups on the same side of 
the diaphragm

Stage I or II

II bulkya II as above with “bulky” disease Not acceptable
Advanced III Nodes on both sides of the diaphragm, nodes 

above the diaphragm with spleen involvement
Not acceptable

IV Additional noncontiguous extralymphatic 
involvement

Not acceptable

NOTE: Extent of disease is determined by positron emission tomography for avid lymphomas and computed 
tomography for non-avid histologies. Tonsils, Waldeyer’s ring, and spleen are considered nodal tissue
aWhether stage II bulky disease is treated as limited or advanced disease may be determined by histology and a 
number of prognostic factors
Criteria for involvement of site
Tissue site Clinical FDG avidity Test Positive finding
Lymph nodes Palpable FDG-avid 

histologies
PET-CT
CT

Increased FDG

Spleen Palpable FDG-avid 
histologies
Non-avid disease

PET-CT
CT

Diffuse uptake 
with SUV > 
liver, solitary 
mass, miliary 
lesions, nodules 
>13 cm

Liver Palpable FDG-avid 
histologies
Non-avid disease

PET-CT
CT

Diffuse uptake, 
mass nodules

CNS Signs, 
symptoms

CT
MRI
CSF 
assessment

Mass lesion(s), 
leptomeningeal 
infiltration, mass 
lesions, 
cytology, flow 
cytometry

Other (leg, skin, lung, GI tract, bone, bone 
marrow)

Site 
dependent

PET-CTb, 
biopsy

Lymphoma 
involvement

CSF cerebrospinal fluid, CT computed tomography, FDG fluorodeoxyglucose, MRI magnetic resonance imaging, 
PET positron emission tomography
bPET-CT is adequate for determination of bone marrow involvement and can be considered highly suggestive for 
involvement of other extralymphatic sites. Biopsy confirmation of those sites can be considered if necessary

(continued)
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Table 6.1  (continued)

Revised criteria for response assessment
Response and site PET-CT-based response
Complete
 � Lymph nodes and extralymphatic sites

Complete metabolic response
Score 1, 2, or 3c with or without a residual mass on 
5PS+
It is recognized that in Waldeyer’s ring or extranodal 
sites with high physiologic uptake or with activation 
within the spleen or marrow (e.g., with chemotherapy 
or myeloid colony-stimulating factors), uptake may 
be greater than normal in the mediastinum and/or 
liver. In this circumstance, complete metabolic 
response may be inferred if uptake at sites of initial 
involvement is no greater than the surrounding 
normal tissue even if the tissue has high physiologic 
uptake

Non-measured
Organ enlargement
New lesions
Bone marrow

Not applicable
Not applicable
None
No evidence of FDG-avid disease in marrow

Partial
 � Lymph nodes and extralymphatic sites

Partial metabolic response
Score of 4 or 5+ with reduced uptake compared with 
baseline and residual mass(es) of any size
At interim, these finding suggest responding disease
At the end of treatment, these finding indicate 
residual disease

Non-measured lesions
Organ enlargement

Not applicable
Not applicable

New lesions
Bone marrow

None
Residual uptake is higher than the uptake in normal 
marrow but reduced compared with baseline (diffuse 
uptake compatible with reactive changes from 
chemotherapy allowed). If there are persistent focal 
changes in the marrow in the context of a nodal 
response, consideration should be given to further 
evaluation with MRI or biopsy or an interval scan

No response or stable disease
 � Target nodes/nodal masses, extranodal lesions

No metabolic response
Score 405 with no significant change in FDG uptake 
from baseline at interim or end of treatment

Non-measured lesions
Organ enlargement
New lesions
Bone marrow

Not applicable
Not applicable
None
No change from baseline

Progressive disease
 � Individual target nodes/nodal masses
Extranodal lesions

Progressive metabolic disease
Score 4 or 5 with an increase in intensity or uptake 
from baseline
New FDG-avid foci consistent with lymphoma at 
interim or end of treatment assessment
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1970s, when radiotherapy was the main curative 
treatment option, and was based on the tendency 
of Hodgkin lymphoma to spread to contiguous 
lymph nodes [35].

Since the Ann Arbor staging, several signifi-
cant changes in the management of Hodgkin 
lymphoma have taken place. The Cotswolds 
modification of the Ann Arbor staging system 
was introduced in 1989 to approve the use of 
CT scanning for the detection of intra-abdomi-
nal disease, to formalize a definition of disease 
bulk, and to provide guidelines for evaluating 
the response to treatment [36]. The current 
standard is the Lugano classification which 
addresses both staging and re-staging 
(Table 6.1) [37].

A prognostic factor score for advanced 
Hodgkin lymphoma treated by chemotherapy has 

been worked out, based mostly on biological 
parameters, including serum albumin <4  g/dL, 
hemoglobin <10.5 g/dL, male sex, stage IV dis-
ease, age >45 year, white cell count >15,000 mm−3, 
and lymphocyte count <600 mm−3 [38].

These prognostic factors are used to define 
risk-adapted therapy. However, as combined 
modality treatment with modern chemotherapy 
has become the standard procedure for patients 
with early-stage disease, the risk of relapse is 
reduced, and some of these factors are no longer 
associated with a high risk of relapse. In addition, 
computed tomography (CT) and fluorine-18-
deoxyglucose positron emission tomography 
(FDG-PET) are now routinely used for the stag-
ing and evaluation of the response to treatment. 
PET-CT provides reliable information on treat-
ment efficacy.

Table 6.1  (continued)

Non-measured lesions None
New lesions New FDG-avid foci consistent with lymphoma rather 

than another etiology (e.g., leg infection, 
inflammation). If uncertain regarding etiology of new 
lesions, biopsy or internal scan may be considered

Bone marrow New or recurrent FDG-avid foci
5PS 5-point scale, CT computed tomography, FDG fluorodeoxyglucose, IHC immunohistochemistry, LDi longest 
transverse diameter of a lesion, MRI magnetic resonance imaging, PET positron emission tomography, PPD cross 
product of the LDi and perpendicular diameter, SDi shortest axis perpendicular to the LDi, SPD sum of the product 
of the perpendicular diameters for multiple lesions
_A score of 3 in many patients indicates a good prognosis with standard treatment, especially if at the time of an 
interim scan. However, in trials involving PET where de-escalation is investigated, it may be preferable to consider 
a score of 3 as inadequate response (to avoid undertreatment). Measured dominant lesions: Up to six of the largest 
dominant nodes, nodal masses, and extranodal lesions selected to be clearly measurable in two diameters. Nodes 
should preferably be from disparate regions of the body and should include, where applicable, mediastinal and 
retroperitoneal areas. Non-nodal lesions include those in solid organs (e.g., liver, spleen, kidneys, lungs), GI 
involvement, cutaneous lesions, or those noted on palpation. Non-measured lesions: Any disease not selected as 
measured, dominant disease and truly assessable disease should be considered not measured. These sites include 
any nodes, nodal masses, and extranodal sites not selected as dominant or measurable or that do not meet the 
requirements for measurability but are still considered abnormal, as well as truly assessable disease, which is any 
site of suspected disease that would be difficult to follow quantitatively with measurement, including pleural 
effusions, ascites, bone lesions, leptomeningeal disease, abdominal masses, and other lesions that cannot be 
confirmed and followed by imaging. In Waldeyer’s ring or in extranodal sites (e.g., GI tract, liver, bone marrow), 
FDG uptake may be greater than in the mediastinum with complete metabolic response, but should be no higher 
than the surrounding normal physiologic uptake (e.g., with marrow activation as a result of chemotherapy or 
myeloid growth factors)
cPET 5PS: 1, no uptake above background; 2, uptake _ mediastinum; 3, uptake _ mediastinum but _ liver; 4, uptake 
moderately _ liver; 5, uptake markedly higher than the liver and/or new lesions; X, new areas of uptake unlikely to 
be related to lymphoma

JCO 2014 [37]
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6.5	 �Imaging Evaluation 
of the Extent of Disease

Thanks to the progress and availability of imag-
ing techniques, it has been possible to improve 
the accuracy of clinical staging, so that invasive 
pathologic procedures are rarely necessary. At 
present, the established radiological technique 
for the diagnosis of Hodgkin lymphoma is FDG-
PET [39].

FDG-PET is based on the increased glycolysis 
of cancer cells. This is visualized using the radio-
active glucose analog FDG, which after phos-
phorylation is metabolically trapped within the 
cell. Thus, FDG-PET has become an established 
imaging modality to stage, restage, and monitor 
therapy and detect recurrent lymphoma. PET and 
CT, which, respectively, supply metabolic and 
anatomic information, are complementary, and 
interpretation of the PET portion of the study is 
more accurate when the results of PET correlate 
with those of CT [40, 41]. Therefore, integrated 
PET-CT systems were developed which are now 
the standard care [42]. If PET-CT is not available, 
an alternative imaging technique is computed 
tomography (CT) scan of the neck, chest, abdo-
men, and pelvis. In rare cases where it is desir-
able to avoid radiation exposure (such as 
pregnancy), MRI may be utilized as a substitute 
for CT imaging.

It is important that imaging results be inter-
preted within the framework of the known pat-
terns of spread and other prognostic factors. A 
certain degree of variation in the size of medias-
tinal and hilar nodes is normal, but those measur-
ing more than 10 mm on the shortest cross section 
can be considered abnormal. However, although 
clearly abnormal findings on CT scanning may 
be indicative of Hodgkin lymphoma, there is a 
risk of false positives, particularly in the abdo-
men, when interpreting these findings. Therefore, 
when lymph nodes in the 15–20  mm range are 
seen, uptake on FDG-PET-CT is indicative of 
involvement by lymphoma.

Substantial variations in stage assignment 
have nevertheless been demonstrated among 
patients with extranodal involvement, specifi-
cally regarding the distinction between stage IV 

and early-stage extranodal disease. Thus, even 
experienced oncologists vary in their stage 
assignment of patients with nearby but discon-
tinuous extranodal involvement [43]. However, 
the involvement of two or more noncontiguous 
extranodal sites should typically be considered 
indicative of stage IV disease. The use of risk-
adapted treatment with chemotherapy has 
reduced the importance of such factors.

The definition of bulk has varied consider-
ably in the literature. For the mediastinum, one 
definition involved measuring the greatest 
transverse diameter of the mediastinal mass on 
a standard posteroanterior chest radiograph and 
dividing it by the maximal diameter of the chest 
wall at its pleural surfaces, usually at the level 
of the diaphragm or alternatively at the T5–T6 
interspace (Cotswolds approach) [36]. A ratio 
exceeding one third (1:3) was considered bulky 
and a negative feature among patients treated 
with RT alone or chemotherapy alone. There 
are no widely accepted criteria for the defini-
tion of bulk using measurements obtained from 
CT scans: the Cotswolds Committee recom-
mended that to constitute bulk, a nodal mass 
must be greater than 10  cm in diameter [36], 
whereas in some ongoing trials, bulk was 
defined as confluent nodal masses greater than 
7 cm [44]. The Lugano criteria states that a sin-
gle nodal mass, in contrast to multiple smaller 
nodes, of 10 cm or greater than a third of the 
transthoracic diameter at any level of thoracic 
vertebrae as determined by CT is the definition 
of bulky disease for HL. A chest X-ray is not 
required to determine bulk because of its high 
concordance with CT [37].

It appears that FDG-PET can largely eliminate 
the necessity for doing bone marrow biopsies in 
patients with Hodgkin lymphoma. One report of 
454 patients found that no patients with a FDG-
PET scan assigned stage of 1 or 2 had a positive 
bone marrow biopsy. The presence of focal skel-
etal FDG-PET scan lesions identified positive 
and negative bone marrow biopsies with a sensi-
tivity and specificity of 85% and 86%. A negative 
FDG-PET scan for skeletal lesions had a 99% 
negative predictive value for the results of a bone 
marrow biopsy [37, 45].
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6.6	 �Clinical Evaluation During 
Therapy

Clinical evaluation during treatment can be an 
important component of the individualization of 
treatment intensity. A rapid early response to ini-
tial therapy is increasingly recognized as a favor-
able prognostic factor among Hodgkin lymphoma 
patients. Response can be evaluated by FDG-
PET-CT after two or three cycles of chemother-
apy. Performing PET early during treatment has 
also proved to be prognostically important and 
has been incorporated into the response criteria. 
Thus, a meta-analysis demonstrated that for low- 
to intermediate-risk Hodgkin lymphoma patients, 
PET may be a good prognostic indicator after a 
few cycles of standard chemotherapy [46].

FDG-PET scans performed after two cycles of 
therapy are increasingly being utilized to guide 
subsequent treatment [47–50]. The results of 
interim FDG-PET scans have been used to 
shorten the duration of therapy, to complete a 
“standard” course of chemotherapy, to escalate 
treatment to more intensive chemotherapy in 
patients with a slow response, and to deescalate 
therapy in patients with an excellent response.

6.7	 �Definition of the Response 
to Treatment

FDG-PET scans have revolutionized determina-
tion of response to therapy in patients with 
Hodgkin lymphoma. The often called “Lugano 
criteria” have become the standard approach in 
determining treatment response [51]. A key to 
improving our ability to determine response to 
therapy was standardization of interpretation of 
PET scans. The so-called 5-point or Deauville 
scoring system is recommended in the Lugano 
criteria (Table 6.2) [37].

This system appears to have a high interob-
server agreement. There has been debate about 
what should be the definition of a complete 
remission using the 5-point score. The consensus 
appears to be a 5-point score of 3 or less is the 
definition of a complete remission at the end of 
therapy. Some studies of interim PET scans, 

where the interim PET scan will be used to guide 
possible treatment changes, have chosen to use a 
more conservative 5-point score of 2 or less to 
identify an early complete remission [47]. 
Ongoing studies are evaluating other criteria, 
such as total metabolic tumor volume change, 
and SUV change over time which may have less 
variability between observers.

6.8	 �Complete Remission

The patient has no clinical, radiologic, or other 
evidence of Hodgkin lymphoma. Changes due to 
the effects of previous therapy (i.e., radiation 
fibrosis) may, however, be present.

The category (CRu) has been eliminated from 
the updated response criteria and now denotes 
patients whose remission status is unclear, 
because they display no clinical evidence of 
Hodgkin lymphoma, but some radiologic abnor-
mality that persists at a site of previous disease. In 
this respect, it is generally recognized that imag-
ing abnormalities may persist following treatment 
and do not necessarily signify active disease [52].

It must be borne in mind that after mediasti-
nal RT, thymic rebound, reactive lymph node 
hyperplasia, or subclinical radiation pneumoni-
tis may lead to abnormalities on FDG-PET [53]. 
To avoid false-positive interpretations, some 
authors recommend that FDG-PET re-evaluation 
should be delayed until 3 months after the com-
pletion of mediastinal RT, although the charac-
teristic appearance of post-RT lung changes 
occurring before 3 months can usually be distin-
guished from lymphoma by experienced nuclear 
radiographers [42].

Table 6.2  5-point score (Deauville score)

Score Definition
1 No uptake in sites of suspected lymphoma
2 Uptake but less than that seen in the 

mediastinum
3 Uptake greater than seen in the mediastinum, 

but less than seen in the liver
4 Uptake moderately higher than seen in the 

liver
5 Uptake markedly higher than the liver and/or 

new lesions
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The inclusion of PET in the new response cri-
teria and the removal of CRu have simplified the 
management of lymphoma patients by removing 
some of the limiting factors of CT, which include 
the size of lymph nodes that indicates involve-
ment, the differentiation of unopacified bowel 
from lesions in the abdomen and pelvis, the 
inability to distinguish viable tumor from 
necrotic/fibrotic lesions after therapy, and the 
characterization of small lesions. A combined 
PET-CT scan with a Deauville score of 1, 2, or 3 
is consistent with complete remission.

6.9	 �Follow-Up Management

The manner in which patients are evaluated after 
completing treatment may vary according to 
whether treatment was administered in a clinical 
trial or clinical practice and whether it was deliv-
ered with curative of palliative intent. In a clinical 
trial, the requirement of uniform reassessment 
may lead to follow-up studies that would not be 
routinely done in practice.

Follow-up should involve identifying relapse 
but also focus on identifying and dealing with 
long-term adverse effects of treatment. These can 
include secondary cancers, cardiac toxicity, thy-
roid disease, depression, and fertility issues [54].

Good clinical judgment, careful recording of 
history, and a thorough physical examination are 
the most important components of monitoring 
patients after treatment. A complete blood count, 
selected serum chemistry studies, and a sedimen-
tation rate are frequently done with each visit. 
However, there is no evidence to support the need 
for regular surveillance CT scans. The patient or 
physician identifies the relapse in more than 80% 
of cases without imaging studies [55]. The most 
important potential reason to do surveillance 
imaging would be the detection of early relapse 
that allowed early institution of salvage therapy 
and increased survival. However, there is no evi-
dence to support this hypothesis. One study of 
241 patients that compared patients treated at dif-
ferent centers who did or did not do routine sur-
veillance imaging found a 97% overall survival 
rate in patients who received routine surveillance 
imaging and a 96% 5-year survival rate in patients 

who were only followed clinically [56]. In both 
groups, salvage therapy was effective with only 
one patient in the routine surveillance imaging 
group dying of Hodgkin lymphoma. It was calcu-
lated that each relapse detected by surveillance 
imaging costs $629,615, with no benefit in even-
tual outcome. Similar results have been found in 
the use of surveillance imaging in pediatric 
Hodgkin lymphoma [57].

In addition to financial costs, surveillance 
imaging has other “side effects.” One study found 
that patients undergoing surveillance imaging 
had increased anxiety and fear associated with 
the images [58]. In addition, it is known that CT 
scans deliver a high level of radiation and are a 
significant cause of cancer [59, 60].

An alternative to using CT scans would be 
the use of FDG-PET scans as a potential tool for 
the detection of relapse. However, in a prospec-
tive study of 36 Hodgkin lymphoma patients, 
routine FDG-PET correctly identified all 5 
relapses that followed treatment, but had a false-
positive rate of 55% [61]. A more recent study 
using PET-CT scans showed a positive predic-
tive value of only 28% for routine PET-CT scans 
for surveillance for relapse [62]. Given the 
observation that patients with cHL who are 
event-free at 2 years have an excellent outcome 
regardless of baseline prognostic factors, sur-
veillance imaging beyond 2 years has not been 
demonstrated to have value [63].

6.10	 �Conclusion

The careful and accurate clinical evaluation of 
patients with Hodgkin lymphoma from presenta-
tion to follow-up in remission has a significant 
impact on treatment outcome. The ability to per-
form an excellent history and physical and 
knowledge regarding when, where, and how to 
perform laboratory evaluations, images, and 
biopsies are necessary for excellent care.
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