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The clinical course of a lymphoma patient 
treated with curative intent

Diagnosis
Staging
(1 month)
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Follow-up
(5 years)

PET-CT for 
staging

RCHOP
PET CT Interim
PET-CT end of 
treatment

Follow-up
• Clinical for 5 years
• PET-CT every 6 months 

for 2?

Cancer survivorship 
follow-up
(for life)

NO RELAPSE



How did we come to be so dependent 
on the imaging studies?

• It works: HIGH SENSITIVITY 95-100%

• Therapeutic implications at diagnosis

• Prognostic value of interim PET CT in HL

• The value of end of treatment PET CT

PET-CT covered by HMOs since 2004



PET CT in routine follow-up?

Assumptions:
• High sensitivity and specificity will be 

applicable here as well- NO
• Early diagnosis of relapse may improve 

survival-NO

Diagnosis
Staging
(1 month)

Treatment
(6 months)

Follow-up Cancer survivorship 
programs
(for life)



Abel, Leukemia and Lymphoma 2011[31]

Not just us:
Follow-up study: 603 DLBCL patients in remission, 7 US centers



Imaging-detected relapses were not 
associated with improved survival

NHLHodgkin 
lymphoma

Most relapses were diagnosed clinically

125 relapsed 
lymphoma 
patients



The weight of the evidence

http://jnm.snmjournals.org/content/current


Costs

About $1300 per scan

It’s (not) all about the money 
dum dee dum dum dum dum

1  x = 80-140 x 

PET CT Chest X-ray



Low positive predictive value (PPV):
False positive

57 YO female
DLBCL of the left tonsil
RCHOP X 6 ---> CR

At follow-up:
Uptake in the oropharynx
Surgical excision: reactive



37% clinically significant anxiety

One patient referred to the experience as “scan-itis” 

One participant stated that they are “terrorizing”

Anxiety



Benefits: Reassurance

• However, there is a positive side as well—both 
physicians and patients are reassured that the 
disease is in remission. 

• “I have a lease on life for one year and I can 
start all over again.” 

• “but as far as the experience I really hate it.” 



- Mixed methods study

To assess:
• Rates, reasons and costs of false positive (FP) CT-

PET in setting of treatment of lymphoma for 
curative intent

Quantitative study

• Attitudes of professionals and patients to 
surveillance imaging after curative treatment for 
lymphoma in Israel

Qualitative study



Study Methods

1. FP rates of 215 lymphoma patients in routine follow-
up, Hadassah (Data set 1).

2. FP rates, resultant interventions and costs for 203
patients with Hodgkin lymphoma participating in a 
clinical trial who underwent surveillance scans in 
remission (Dataset 2)

3.  4 focus-groups among patients- 2 cities

4.   In-depth interviews with Hematologists and Nuclear 
Physicians, and nursing/support staff- 3 cities



Results 1: Surveillance PET CT accuracy
Number of 

tests
Sensitivity

%
Specificity

%
PPV% NPV%

All 215 89 71 32 98

Indolent 
lymphoma

36 90 77 60 95

Hodgkin 
lymphoma

74 100 71 20 100

T-cell 
lymphoma

10 67 71 50 83

DLBCL 95 90 69 26 98

All
Nodal
Extranodal

100
83

99
99

60
27

100
99

Site initially 
involved

Yes
No

62
42

Reut Tzemach, 
MD Thesis



Results 2: 203 Hodgkin Lymphoma patients 
undergoing PET-CT surveillance in a clinical trial

*Some patients who eventually relapsed had a false positive PET/CT scan earlier in 

their follow-up surveillance. 

Gal-Or Raviv,  MD Thesis



Results 2 cont’d: Additional Procedures 
Stemming from False Positive CT- PET

Gal-Or Raviv, 
MD Thesis

Number needed 
to image to detect 

one relapse

10

Cost per relapse 
detected

$50,294



3. Focus Groups

Patients

• Believe in the accuracy of CT-PET

• Both reassured and made anxious by surveillance 
imaging

• Perceive the risk of surveillance as due to radiation 
alone

• Are not concerned/aware of the cost of FP findings

• Trust in the physician and explanation can reassure 
patients that surveillance imaging is unnecessary



4. In-depth interviews with physicians 
and health personnel

• There is overuse of surveillance imaging

• Reasons for doing: patient reassurance, habit, clinical 
risk

• Reasons for not doing: radiation, cost, patient anxiety 
and discomfort, risk of false positive

• Drs. want guidelines from their professional 
organization, not restrictions  or decrees from the 
MoH ( which could lead to underuse)

• Drs. believe  that education and discussion can 
convince asymptomatic patients of decreased need 
for surveillance imaging



Conclusions

• There is clear evidence of overuse of 
surveillance imaging in asymptomatic patients

• Overuse is expensive, results in unnecessary 
testing due to high false positive rates

• Patients are willing to accept  reducing 
surveillance imaging and are unaware of the 
risk of FP

• Physician are ready for self-regulation but not 
regulation by decree  to reduce overuse

• Extensive evidence-base for local “choosing 
wisely” recommendation



"Limit surveillance computed tomography  (CT) or PET-CT in patients 
who have attained remission following curative-intent treatment for 
Hodgkin Lymphoma or aggressive non-Hodgkin lymphoma unless 
there is high-level evidence that such imaging will change the 
outcome".

Israel 
Hematology 
Society



Thank you


