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infradiaphragmatic nodal involvement (p<0.001), liver 
involvement (p<0.001), involvement of ≥4 nodal sites 
(p<0.001).

According to our model, 257 out of 539 patients (48%) 
were classified into the low-risk, 172 (32%) into the 
standard -risk and 110 (20%) into the high-risk group. 
According to Levis model, 214/507 (42%) patients had 
no adverse factors, 134 (26%) had 1, 78 (15%) had 2 and 
81 (16%) had 3-5 adverse factors.

Validation of the Clinical Prediction Rules 

Our previously described clinical prediction rule was 
very accurate in the classification of this patient popula-
tion according to their predicted risk of BMi, as shown 
in Table 3: No case of BMi was observed among the 257 
patients of the low-risk group; BMi was recorded in 7/172 
standard-risk patients (4.1%) versus 24/110 (21.8%) pa-
tients of the high-risk group. These results are very similar 
to the original ones (Table 3).

Levis model was also accurate in predicting the risk of 
BMi, as shown in Table 4: No case of BMi was observed 
among the 214 patients of the low-risk group without 
risk factors; in the group of patients with 1 and 2 risk fac-
tors, BMi was recorded in 5/134 (3.7%) and 7/78 (9.0%) 
respectively versus 13/81 (16.0%) for the patients of the 
high-risk group (3-5 risk factors). These results are also 
similar to the original ones, as summarized in table 4, but 
the size of each subgroup is slightly different.

Effect of Platelet Counts 

The median platelet counts were not significantly 
different between patients without and with BMi; they 
were 310x109/L (31-904) vs. 348x109/L (96-705) respec-

tively (p=0.61, by the Mann-Whitney test). Abnormally 
low platelet counts, <140 x109/L, were recorded in 14 
patients: 3 of them (21.4%) had BMi vs. 28/525 (5.3%) 
in patients with normal or high platelet counts (p=0.049 
by Fisher’s exact test). All 3 patients with BMi and a low 
platelet count had been already classified in the high-risk 
group for BMi by our model, based on the presence of 
other risk factors.

DISCUSSION

In the present study we validated the clinical prediction 
rules for BMi in HL, which were published by our group 
in 200510 and by Levis et al in 2004,11 based on 6 and 5 
simple clinical and laboratory parameters respectively. 
Overall, the incidence of BMi was 5.4% in keeping with 
data reported in the literature.1-8,10-11 

The classification of patients into the low, intermediate 
and high risk groups was roughly similar to our original 
publication (Table 3).10 More importantly, the risk of BMi 
for the patients classified in each group was virtually 
the same with the original study (Table 3): No patient 
of the low-risk group had BMi (vs. 0.3% in the original 
study) versus 4.8% of those classified in the standard-
risk group (vs. 4.2% in the original study) and 19.8% of 
those classified in the high-risk group (vs. 25.5% in the 
original study).

In an attempt to further improve the performance of 
our model, we evaluated whether the addition of throm-
bocytopenia could be useful, since this parameter had 
not been included in the initial study even though its 
potential significance had been pointed out by other 
investigators:1,4,8 Thrombocytopenia was very rare but 
the probability of BMI was higher in patients with plate-

Table 1. Description of our clinical prediction rule for bone marrow involvement in Hodgkin lymphoma10. A score Zs= 
8x1+6x2+5x3+5x4+3x5+3x6-8 was assigned to each patient. The values of x1-x6 are provided in the table. Patients were classified to 
3 groups with different risk of BMi according to the value of Zs: Low-risk with Zs values <0, standard-risk with Zs values 0-9, and 
high-risk with Zs values ≥10

Covariate xi = 0 xi = 1 Simplified Coefficient

x1: B-symptoms absent present b1s=8

x2: Clinical stage prior to BMB I/II III/IV b2s=6

x3: Anemia (hemoglobin; g/dL) males ≥13 g/dL
females ≥11.5 g/dL

males <13 g/dL
females <11.5 g/dL

b3s=5

x4: Leukocyte counts ≥6x109/L <6x109/L b4s=5

x5: Age < 35 years ≥ 35years b5s=3

x6: Iliac/inguinal involvement absent present b6s=3

Constant b0s=-8




