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Abstract: Low absolute lymphocyte counts (ALC) and high absolute monocyte counts (AMC) are
associated with poor survival in patients with di � use large B-cell lymphoma (DLBCL). We studied
the prognostic impact of the ALC and AMC in patients with testicular DLBCL (T-DLBCL). T-DLBCL
patients were searched using Southern Finland University Hospital databases and the Danish
lymphoma registry. The progression free survival (PFS) and overall survival (OS) were assessed using
Kaplan-Meier and Cox proportional hazards methods. We identi�ed 178 T-DLBCL patients, of whom
78 (44%) had a low ALC at diagnosis. The ALC did not correlate with survival in the whole cohort.
However, among the patients treated with rituximab (R) containing regimen, a pre-therapeutic
low ALC was associated with an increased risk of progression (HR 1.976, 95% CI 1.267–3.086,
p = 0.003). Conversely, intravenous (iv) CNS directed chemotherapy translated to favorable outcome.
In multivariate analyses, the advantage of an iv CNS directed chemotherapy was sustained (PFS, HR
0.364, 95% CI 0.175–0.757,p = 0.007). The bene�t of R and intravenous CNS directed chemotherapy
was observed only in non-lymphopenic patients. The AMC did not correlate with survival. A low
ALC is an adverse prognostic factor in patients with T-DLBCL. Alternative treatment options for
lymphopenic patients are needed.

Keywords: di � use large B-cell lymphoma; testicular lymphoma; extranodal lymphoma; absolute
lymphocyte count; lymphopenia; CNS prophylaxis

1. Introduction

Testicular di � use large B-cell lymphoma (T-DLBCL) is a rare lymphoid cancer found in elderly
men, and the most common testicular malignancy in men over 60 years. T-DLBCL has a tendency to
spread to other extranodal sites, including the contralateral testis and central nervous system (CNS).
The addition of CD20 antibody rituximab (R) to standard cyclophosphamide, doxorubicin, vincristine
and prednisone (CHOP) chemotherapy has not resulted in as signi�cant improvement in survival
among the patients with T-DLBCL as it has in the patients with nodal di � use large B-cell lymphoma
(DLBCL) [ 1–5]. However, more aggressive CNS directed chemotherapy with high dose methotrexate
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(MTX) and /or cytarabine (AraC) has been associated with a better survival and lower risk of CNS
recurrence in patients with high risk DLBCL, and also in T-DLBCL [ 5–8]. In our T-DLBCL cohort, CNS
directed chemotherapy correlated with an improved survival. However, the e � ect may be due to the
improved control of the systemic disease rather than the reduction in the low number of CNS relapses.
Additionally, our results indicated an improved survival in response to either the surgical removal or
irradiation of the contralateral testis protected that, as protected by blood–testis barrier, might serve as
a sanctuary for the malignant cells [9].

As in DLBCL, a high stage, advanced age at diagnosis, high serum lactate dehydrogenase (LDH)
and involvement of extranodal sites other than testis have an adverse prognostic impact on survival in
patients with T-DLBCL. Together with the Eastern Cooperative Oncology Group (ECOG) performance
score, these factors form the International Prognostic Index (IPI), which is the most used clinical risk
strati�cation model in lymphoma, including T-DLBCL [ 7,10,11]. However, for particular DLBCL
subsets, e.g., primary central nervous system lymphoma (PCNSL), with extranodal involvements
associated with speci�c clinical and therapeutic implications, adapted models have been proposed to
improve subset-speci�c prognostication [12–14].

With the emerging biological data, aggressive B-cell lymphomas are further divided into molecular
entities [15] with di � erent clinical behaviors. According to gene expression pro�ling, the majority of
T-DLBCLs resemble the activated B-cell-like (ABC) subtype of nodal DLBCLs, and based on mutational
landscape and immunophenotypic pro�les, immune-escape and sustained NF- � -B signaling emerge as
prominent biological features [16].

Additionally, the host immune response is emerging as a prognostic factor in nodal DLBCL [17].
In particular, tumor in�ltrating macrophages and T lymphocytes have a prognostic impact on survival in
patients treated with immunochemotherapy [ 17–21]. Emerging evidence also indicates that circulating
host immunity is associated with the outcome. In particular, a low absolute lymphocyte count (ALC)
at diagnosis has an adverse prognostic impact on survival in DLBCL patients, independent from the
molecular subtype [ 22]. Lymphopenic DLBCL patients appear not to bene�t as much from the addition
of R to chemotherapy as non-lymphopenic patients [ 23], although the introduction of R was reported
to lead to improvements in DLBCL patients with a low ALC ( <1.0 � 109/L) as compared to those with
a high ALC [ 24]. In fact, in DLBCL patients, relative lymphopenia has been associated w a poorer
survival not only when found as a pre-treatment parameter, but also when identi�ed during treatment,
after �rst line therapy or at the time of relapse [22,25,26].

A high absolute monocyte count (AMC) has also been linked to a shorter survival in patients
with DLBCL, also in R-era [ 27,28]. In particular, the prognostic signi�cance of AMCs has been shown
when applying the lymphocyte to monocyte ratio (LMR) [ 27,29–31]. A low LMR has been shown to
have an adverse prognostic impact on survival both in R-CHOP and CHOP treated patients [ 29–32].
Additionally, the LDH to ALC ratio has been reported to predict outcomes in DLBCL [33].

We have recently shown that a high number of tumor in�ltrating macrophages and lymphocytes
are associated with an improved survival in patients with T-DLBCL [ 34,35]. The aim of this study was
to investigate the prognostic impact of circulating host immune cells, including the ALC and AMC
in T-DLBCL, in response to rituximab and CNS directed chemotherapy and to assess their ability to
improve on the standard IPI in T-DLBCL.

2. Results

2.1. Patient Demographics and Survival According to the ALC

Altogether, 178 patients treated with CHOP or CHOP-like chemotherapy and ALC data available
were identi�ed. The median age at diagnosis was 69 years (range 37–88). The median follow up
time was 60 months. The median progression free survival (PFS) was 47 months (range 0.27–60) and
the median overall survival (OS) was 55 months (range 0.27–60). The median ALC at diagnosis was
1.385� 109/L (range 0.196� 109/L–10.600� 109/L). The patient characteristics are shown in Table 1.






















