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tablE 2. Frequency of bone marrow involvement according to the prognostic parameters included in the models under evaluation

Frequency

Clinical/Laboratory/Pathologic Parameter Patients (#) Patients (%) Bone Marrow Involvement 
[#,(%)] p-value

Vassilakopoulos Model10

B-Symptoms no 361 67 5 (1.4%) <0.001

 yes 178 33 26 (14.6%)

Clinical stage pre BM I/II 370 69 7 (1.9%) <0.001

 III/IV 169 31 24 (14.2%)

Anemia no 309 57 2 (0.6%) <0.001

 yes 230 43 29 (12.6%)

White blood cell count ≥6x109/L 455 84 22 (4.8%) 0.03

 <6x109/L 84 16 9 (10.7%)

Iliac/inguinal inv/ment no 448 83 17 (3.8%) <0.001

 yes 91 17 14 (15.4%)

Age <35 years 294 55 9 (3.1%) 0.003

 ≥35 years 245 45 22 (9.0%)

Levis Model11

B-Symptoms no 361 67 5 (1.4%) <0.001

 yes 178 33 26 (14.6%)

Liver involvement no 516 96 25 (4.8%) <0.001

 yes 21 4 6 (28.6%)

Infradiaphragmatic inv/ment no 358 67 6 (1.7%) <0.001

 yes 179 33 25 (14.0%)

Nodal sites involved <4 426 79 17 (4.0%) <0.001

 ≥4 110 21 14 (12.7%)

Histology NLP/LRC/NS 404 79 17 (4.2%) 0.16

 MC/LD 106 21 8 (7.5%)

let counts <140x109/L (21.4% vs. 5.3% for patients with 
normal platelet counts). However, all 3 cases with mild 
thrombocytopenia and BMi had already been classified 
in the high-risk group, so that there was no evidence that 
the addition of this parameter could meaningfully improve 
the discriminative ability of the model.

The adequate validation of this clinical prediction 
rule further facilitates the omission of BM biopsy in 
approximately half of HL patients, who fall into the low-
risk group. In fact, 257 biopsies were performed without 
a single positive result and the expected rate of positive 
biopsies in this group is predicted to be <1%. However, 

BM biopsy cannot be safely spared in the standard-risk 
and high-risk groups solely based on the application of 
the present prognostic tool. 

The model described by Levis et al11 was also ad-
equately validated by this independent study, but the size 
of the low-risk group was smaller (42% vs. 48% of total 
patient population), thus permitting the omission of BM 
biopsy in an absolute percentage of 6% less HL patients. 
The high risk group was also somewhat smaller and the 
risk of BMi was also smaller compared to our definition 
(16.0% vs. 21.8%). However, this model incorporated 
histology, as assessed in a series of 1161 patients diagnosed 




