
Early interim 2-(1)fluoro-2-deoxy-D-glucose
positron emission tomography is prognostically
superior to peripheral blood lymphocyte/mono-
cyte ratio at diagnosis in classical Hodgkin’s
lymphoma

Combination chemotherapy with ABVD (doxorubicin,
bleomycin, vinblastine, and dacarbazine1 is considered the
gold standard for Hodgkin’s lymphoma (HL), but a small
fraction of patients fail to achieve long-term disease con-
trol for either resistant or relapsing disease.2 The most
promising intensive regimen BEACOPP (bleomycin,
etoposide, doxorubicin, cyclophosphamide, vincristine,
procarbazine, and prednisone) has been proposed to pro-
mote a better control of the disease, despite immediate
and long-term side effects.2 Therefore, affordable tools that
can identify risk-adapted strategies are an emerging need
in order to limit toxic treatments to high-risk patients,
since the current International Prognostic Score is not suf-
ficient to do this.3,4

The two most promising biomarkers recently under
investigation are the interim 2-(1)fluoro-2-deoxy-D-
glucose positron emission tomography evaluation after
two cycles (PET-2) of chemotherapy5 and the amount of
macrophage infiltrate in the lymphonode at diagnosis,6,7

but both suffer from a lack of reproducibility in different
series.8 Recently, in this journal, Porrata and colleagues
reported that the evaluation of the ALC/AMC-DX ratio,
obtained by dividing the absolute lymphocyte count (ALC)
over the absolute monocyte count (AMC) from the com-
plete blood count, is an additional independent marker
with prognostic value in HL.9 ALC and AMC have been
used as surrogates of host immune homeostasis and
tumor-associated macrophages, respectively. Therefore,
we tested the validity of the ALC/AMC-DX ratio in a
series of patients treated upfront with the ABVD scheme
and a risk-adapted strategy based on PET-2 findings.
Patients with positive PET-2 continued treatment with the
BEACOPP protocol for a further four courses. 
From September 2008 to January 2012, 115 consecutive
patients with classical HL were evaluated. The study was
conducted in accordance with the Declaration of Helsinki.
All patients were treated with standard ABVD therapy fol-
lowed by consolidation radiotherapy in case of bulky pres-
entation or residual tumor mass. Both baseline and PET-2
were performed using standard techniques.5 Progression,
relapse, disease-free survival (DFS) and progression-free
survival (PFS) were defined according to criteria estab-
lished by the International Harmonization Project on
Lymphoma.10

The distribution of baseline characteristics, including
stage, IPS and PET-2, is summarized in Table 1 according
to whether patients presented with an ALC/AMC-DX of
1.1 or more versus less than 1.1 (the cut-off point indicated
by Porrata et al.9) 
After a median follow up of 31.4 months (range 5.4-84.4
months), 97 patients (84.3%) were in continued complete
remission (cCR), 2 patients (1.7%) progressed during ther-
apy or immediately after (during the first six months), and
16 relapsed (13.9%) after a median of 16 months. 
The largest number of patients showed an ALC/AMC-
DX ratio greater or equal to 1.1 (105 of 115). ALC/AMC-
DX ratio of 1.1 or more had sensitivity for predicting 2-
year PFS of 93.8% (95% CI, 69.8-99.8%), but a low speci-
ficity of 9.1% (95% CI, 4.2-16.5%). All PET-2 positive

patients showed ALC/AMC-DX greater or equal to 1.1.
Ten patients (8.7%) were PET-2 positive and 105
patients (91.3%) were PET-2 negative, similar to other
large previously reported series.5 Of 10 PET-2–positive
patients, 7 were switched to the BEACOPP scheme, one
was treated with IGEV and autologous transplantation,
and 2 proceeded on ABVD. Despite this risk-adapted strat-
egy, 6 patients (60%) showed treatment failure (progres-
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Table 1. Characteristics of the patients divided according to
ALC/AMC-DX ratio ≥ 1.1 versus < 1.1.
Characteristics ALC/AMC- DX >1.1 ALC/AMC- DX <1.1

At diagnosis N=105 N=10
Age, years, median (range) 32 (18-77) 33 (21-63)
Gender % %
Male 53 50.5 3 30
Female 52 49.5 7 70
Histology % %
Nodular sclerosis 73 69.5 5 50
Mixed cellularity 12 11.4 1 10
Lymphocyte-depleted 3 2.9 0 0
Lymphocyte-rich 5 4.8 1 10
Unclassified 12 11.4 3 30
Stage % %
I 2 1.9 0 0
II 69 65.7 6 60
III 23 21.9 4 40
IV 11 10.5 0 0
Mediastinal bulky disease 28 26.7 4 40
White blood cell count 10.6 (1.1-23.2) 7.6 (4.9-13.2)
¥10.9/L, median (range)
Albumin (g/dL), median 3.7 (2.3-5.1) 3.5 (2.7-4.5)
(range)
Hemoglobin (g/dL), 12.6 (8.5-16.8) 11.0 (7.8-14.2)
median (range)
Treatment % %
Chemotherapy only 79 75.2 8 80
Chemotherapy and radiation 26 24.8 2 20
IPS  risk factors % %
Age in years
>45 30 28.6 4 40
<45 75 71.4 6 60
Albumin (g/dL)
>4 32 30.5 1 10
<4 73 69.5 9 90
Hemoglobin (g/dL)
>10.5 89 84.8 5 50
<10.5 16 15.2 5 50
White blood cell count ¥10.9
>15 19 18.1 0 0
<15 86 81.9 10 100
Absolute lymphocyte count 
per uL (ALC)
>600 103 98.1 5 50
<600 3 2.9 5 50
Male 53 50.5 3 30
Stage 4 11 10.5 0 0
After 2 cycles of ABVD chemotherapy % %
Interim PET neg 95 90.5 10 100
Interim PET pos 10 9.5 0 0



sion/relapse), whereas 3 were in PR (and still on treat-
ment), and one in cCR at the latest follow up. PET-2 had
sensitivity for predicting 2-year PFS of 37.5% (95% CI%,
15.2-64.6%) and a specificity of 95.9% (95% CI, 89.9-
98.9%). 
There was no difference in PFS (Figure 1A) or DFS
(Figure 1B) between patients with an ALC/AMC-DX of 1.1
or more and those patients with an ALC/AMC-DX less
than 1.1: median PFS and DFS were not reached in either.
In contrast, patients with positive PET-2 had inferior PFS
(Figure 1C) and DFS (Figure 1D) compared with patients
with a negative PET-2: median PFS not reached versus 13.7
months; median DFS not reached versus 18.5 months. 
In contrast to the cohort of Porrata et al.9 in which 58%
of patients showed an ALC/AMC-DX ratio greater or equal
to 1.1, in our series this value reached 91%. This suggests
that, in different series, a different cut-off value should per-
haps be calculated. In addition, although we confirmed that
a low ALC/AMC-DX ratio correlates with a good progno-
sis, we were not able to confirm the high specificity of this
marker and its predicting value was certainly inferior to
PET-2. Despite the therapy switching in case of PET-2 pos-
itivity, in our series, PET-2 still maintained high sensitivity
and specificity for predicting 2-year PFS and DFS. 
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Figure 1. Kaplan-Meier
plot showing the (A)
PFS and (B) DFS accord-
ing to ALC/AMC-DX
ratio  and (C) PFS and
(D) DFS according to
PET-2 findings after two
cycles of ABVD (doxoru-
bicin, bleomycin, vin-
blastine, and dacar-
bazine)
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