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Figure 1. Event-free survival (EFS) and overall survival (OS) curves for diffuse large B-cell lymphoma patients treated with cyclophosphamide,
doxorubicin, vincristine and prednisone (CHOP) and rituximab-combined CHOP (RCHOP) in relation to soluble interleukin-2 receptor (SIL-2R). EFS
(A) and OS (B) curves according to low (1 = 47) versus high (n = 40) SIL-2R in the CHOP group. EFS (C) and OS (D) curves according to low (n = 67)

versus high (n = 74) SIL-2R in the RCHOP group.

Table 2. Analysis of 2-year survival rate according to CHOP and
RCHOP therapy in both SIL-2R groups

2-year survival
EFS (%) 82 20 0.160 43 66 0.0010
05 (%) 93 95 0310 65 B4 0.0020

CHOP, cydophosphamide, doxorubicin, vincristine and prednisone;
RCHOP, rituximab-combined CHOP; SIL2R, soluble interleukin-2
receptor; EFS, event-free survival; OS, overall survival.

results were obtained in patients receiving chemotherapy, and
the prognostic value of SIL-2R has not been assessed in
rituximab-combined treatment.

In the present study, univariate analysis showed that SIL-2R
retained its prognostic value in DLBCL patients treated with
RCHOP, as well as in those receiving CHOP alone. Multivariate
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analysis also showed that SIL-2R was an independent
significant prognostic factor after adjustment for IP] risk factors
and independently associated with significantly decreased EFS
and moderately decreased OS after adjustment by two-
categorized IP1 in both the CHOP and RCHOP groups. On the
other hand, the clinical outcome of patients with high SIL-2R
was significantly improved by addition of rituximab to the
chemotherapy, in contrast to the lack of any difference in the
patients with low SIL-2R. To our knowledge, this is the first
report to demonstrate the prognostic value of SIL-2R in
DLBCL patients treated with rituximab-combined
chemotherapy.

Although the present study was not a randomized
prospective one, and possibly biased by factors other than IPI
and SIL-2R, the distribution of baseline characteristics,
including IPI factors, was similar between the two treatment
groups. On the other hand, the population employed in the
present analysis had more limited disease and a favorable
IPI score compared with those in previous studies of DLBCL
[13-17]. This might account for the better outcome of our
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Table 3. The effects of clinical factors on EFS and OS in CHOP by
univariate analysis using Cox proportional hazard model

CHOP
EFS SIL-2R
Low 1.00
Higj’l 4.30 1.94-9.74 <{).001
Age
=60 1.00
>60 1.48 0.64-3.46 0.36
LDH
Normal 1.00
High 2.65 0.80-8.74 0.11
Ps
-1 1.00
2-3 4.10 1.64-10.25 0.003
Stage
LI 1.00
m, v 3.75 1.79-7.83 <0.001
Extranodal sites
0-1 1.00
s2 324 1.54-6.81 0.002
IP1
L/L-1 1.00
H/H-] 3.97 1.91-8.25 <0.001
0s SIL-2R
Low 1.00
High 5.64 1.84-17.23 0.002
Age
<60 100
>60 220 0.64-7.61 0.21
LDH
Normal 1.00
High 4.71 0.63-35.41 0,13
PS
0-1 1.00
2-3 7.18 244-21.13 <0.001
Stage
I 11 1.00
i, v 5.15 1.92-13.81 0.001
Extranodal sites
0-1 1.00
<2 4.24 1.64-10.98 0.003
IPI
L/L-1 1.00
H/H-1 7.28 2.69-19.67 <0.001
RCHOP
EFS SIL-2R
Low 1.00
High 4.20 1.72~10.33 0.002
Age
<60 1.00
>60 138 0.61-3.11 0.44
LDH
Normal 1.00
High 1.41 0.68-2.93 0.35
PS
0-1 100
2-3 362 1.35-8.46 0.003
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Table 3. (Connnued)

Stage

L 1.00

m, v 342 L64-7.11 0.001

Extranodal sites

0-1 1.00

<2 343 1.67-7.03 <0.001

IP1

L/L-1 100

H/H-1 3.40 1.82-6.25 <0.001
05 SIL-2R

Low 1.00

High 6.42 1.45-28.45 0.01

Age

<60 Loo

=60 3.50 0.79-15.52 0.10

LDH

Normal 1.00

High 1.69 0.58-4.97 034

PS

0-1 1.00

2-3 5.97 2.03-17.54 0.00

Stage

Lo 1.00

I, v 246 0.89-6.79 0.08

Extranodal sites

0-1 1.00

=2 2,65 0.96-7.33 0.06

1Pl

/L1 1.00

H/H-1 4.03 1.43-11.34 0n.08

EFS, event-free survival; OS, overall survival; CHOP, cydnpho:ph.mud:.
doxorubicin, vincristine and pred :« RCHOP, rituximal

CHOP; HR, hazard ratio; CI, confidential interval; SIL2R, solnble
interleukin-2 receptor; LDH, lactate dehydrog: PS, p e
status; IPl, International Prognostic [ndcr L/L-1, low or low-intermediate;
H/H-L, high or high-intermediate.

patients than for those in previous reports such as that by
Coiffier et al. [14] who observed 2-year survival rates of
70% and 57% in elderly patients treated with RCHOP and
CHOP, respectively. Even with the excellent outcome we
observed, however, the prognostic value of SIL-2R was
significant and greater than that of other IPI risk factors.
To allow our present results to be generalized to routine
patient care, these findings should be validated in a variety
of patient populations.

A number of prognostic markers have been identified in
patients with DLBCL treated by chemotherapy alone [19-21],
some of which have been reassessed and shown not to be
associated with prognosis in patients receiving rituximab-
combined chemotherapy [22-24]. BCL2 overexpression was
reported to be associated with poorer survival in patients
treated with CHOP-like regimens [19], but its prognostic value
was not confirmed in patients receiving rituximab-combined
chemotherapy in several studies, indicating that addition of
rituximab overcomes the negative influence of BCL2
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Table 4. Multivariate Cox proportional hazard regression analysis for
SIL-2R and [PI risk factors in both treatment groups

CHOP
EFS SIL-2R
Law 100
High 174 1.05-7.14 0.04
Ps
0-1 100
-3 12 073-6.14 0.17
Stage
Lu 1.00
oL v L&2 0.65-5.09 025
Extranodal sites
0-1 1.00
=2 1.09 038-3.10 0.87
0s SIL-ZR
Low 100
High 153 1.03-12.95 0.05
1LDH
Normal 100
High 32 0.40-25.51 027
s
-1 1.00
2-3 3.60 0.98-1320 0.05
Stage
L 1.00
L, v 200 0.51-7.87 032
Extranodal sites
0-1 1L.00
=2 0.86 0.22-0.83 0.83
RCHOP
EFS SIL-2R
Low 1.00
High 165 1.01-7.30 0.05
s
-1 1.00
-3 L66 062442 0.51
Stage
Ln L0
L, v 1.69 0.65-4.42 0.28
Extranodal sites
01 1.00
=2 1.36 0.50-3.67 0.55
08 SIL-2R
Low 1.00
High 5.09 1.00-25.88 0.05
Age
=60 1.00
>80 245 0.54-11.17 0.24
Ps
D-1 1.00
23 449 L.15-1745 0.03
Stage
Lu 1.00
I, Iv 1.02 023445 0.98
Extranodal sites
0-1 1.00
<2 0.70 0.15-3.39 0.66

SIL2R. soluble interleukin-2 receptor; IPl, International Prognostic Index;
CHOP, cyclophosphamide, doxorubicin, vincristine and prednisone; HR,
hazard ratio; Cl, confidential interval; EFS, event-free survival; PS,
performance status; OS, overall survival; LDH, lactate dehydrogenase;
RCHOP, rituximab-combined CHOP,
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Table 5. Multivariate Cox proportional hazard analysis for SIL-2R and
categorized IPI in both treatment groups

CHOP
EFS SIL-2R
Low 1.00
High 298 1.22-729 0.01
IPI
L1 1.00
H/H-1 247 1.11-547 0.02
0s SIL-2R
Low 1.00
High 3.2 0.93-10.41 0.06
Pl
L/L-1 1.00
= H/H-1 4.66 1.60-13.58 0.005
RCHOP
EFS SIL-2R
Low 1.00
High 3.00 1.12-8.07 0.02
13§
L1 L00
H/H-1 2.06 0.934.57 0.07
0s SIL-2R
Low 1.00
High 4.30 0.85-21.91 0.07
IP1
L/L-1 1.00
H/H-1 4.16 0.80-6.69 0.08

SILZR, soluble interleukin-2 receptor; [P1, International Prognostic Index;
CHOP, cyclophosphamide, doxorubicin, vincristine and prednisone; HR,
hazard ratio; CI, confidential interval; EFS, event-free survival; OS, overall
survival; LDH, lactate dehydrogenase; RCHOP, rituximab-combined

CHOPF; L/L-1, low or low-intermediate; H/H-1, high or high-intermediate.

overexpression [24]. BCL6, a marker of germinal center
derivation, has been identified as an indicator of favorable
outcome in DLBCL [20], although outcome in patients
receiving immunochemotherapy was reported to be
uninfluenced by BCL6 status [22]. Similarly, no correlation
between immunohistochemically defined GC phenotype and
survival rate was observed in patients receiving
immunochemotherapy [21], in contrast to previous findings
of inferior outcomes in non-GC patients relative to GC patients
in the prerituximab era [23]. Up to now, no marker other than
IPI has been found to be of prognostic relevance since the
clinical introduction of rituximab.

The mechanism by which rituximab added to chemotherapy
improves outcome in relation to biological features has been
evaluated in several studies. They showed that rituximab may
suppress the constitutively active nuclear factor-kappa B
pathway in non-GC phenotype DLBCL or downregulate Bcl-2-
related antiapoptotic proteins, thereby increasing the sensitivity
of lymphoma cells to chemotherapy [27-29)]. These effects of
rituximab may reduce the prognostic significance of the non-
GC phenotype and BCL2. Although the mechanism by which
SIL-2R retains its prognostic value after addition of rituximab
to chemotherapy is unknown, SIL-2R may directly represent
the tumor burden (7, 8].
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To date, several studies including the present one have . Wagner DK, Kiwanuka J, Edwards BK et al. Soluble Intereukin-2 receptor levels
demonstrated that IP1 score remains predictive in the in patients with unditferentiated and lymphoblastic lymphomas: correlation with
survival. J Clin Oncol 1987; 5: 1262-1274.
6. Kamihira 5, Atogami S, Sohda H et al. Significance of soluble Intarleukin-2
receptor levels for evaluation of the progression of adult T-cell leukemia. Cancer

n

rituximab era, in contrast to biomarkers [18, 22, 23]. In the
present study, the IPI system identified only two risk groups

instead of four among our patients—a low and low- 1904: 73: 2753-2758.

intermediate group and a high and high-intermediate 7. Nitsu N, fima K, Chizuka A, A high serum-soluble Interieukin-2 receptor level Is

group—as reported in previous studies [22, 23]. associated with a poor cutcome of aggressive non-Hodgkin's lymphoma. Eur J
The addition of rituximab to chemotherapy has improved Haematol 2001; 66: 24-30.

the outcome of patients. We and others have shown that 0S 8. Nakase K, Tsuji K, Tamaki S et al. Blavated levels of soluble interieukin-2

now exceeds 50% even in the groups with unfavorable receplor In serum of patients with hematological or non-hematological

indicators [14-18, 22, 23], although some patients still have malignancies. Cancer Detect Prev 2005, 29: 256-258.

a very poor outcome. Therefore, other predictive factors must 9. Takeshita T, Asao H, Ohtanl K et al. Cloning of the gamma chain of the human

be characterized in order to identify patients who should L-2 moaplor, Sclence 1992; 257: 379-962,

10. Rubin LA, Nelson DL. The soluble interleukin-2 receptor: biclogy, function, and
clinical application. Ann Intern Med 1890; 113: 618-627
11. Smith KA. Interdeuldn-2- incaption, impact, and implications. Science 1988; 240

receive alternative initial therapy. A number of molecular
prognostic markers have already been identified in patients

with DLBCL [30]. These markers now need to be reevaluated in 1163-1176.
the nmn.mab era to identify patients with unfavorable ‘ 12. Voss SD, Sondel PM, Robb R. Characterization of the interleukin 2 receptors
prognostic factors and to devise adequate treatment strategies. (IL-2R) expressad on human natural killer cslis activated In vivo by IL-2:

In conclusion, we have demonstrated that a high serum association of the p64 IL-2R gamma chain with the IL-2R beta chain In functional
SIL-2R level is an indicator of poor prognosis in DLBCL intermediate-affinity IL-2R. J Exp Med 1982; 176: 531-541.
patients receiving rituximab combination chemotherapy. To 13. Fisher R, Gaynor ER, Dahbberg S et al. Comparison of a standard regimen
accurately confirm whether serum SIL-2R influences the {CHOP) with three Intensive chemotherapy regimens for advanced non-Hodgkin's

lymphoma. N Engl J Med 1993; 328: 1002-1006.

14, Coiffier B, Lepage E, Briere J et al. CHOP chemotherapy plus rtudmab
compared with CHOP alone in elderly patients with diffuse large-B-cell
lymghoma. N Engl J Med 2002; 346: 235-242,

15. Habermann TM, Weller EA, Morrison VA ot al. Rituxmab-CHOP versus CHOP
alone or with maintenance ritudmab in older patients with diffuse large B-cell

outcome of patients receiving rituximab combination
chemotherapy, prospective investigation with long-term
follow-up will be required.
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Does Rituximab Really Induce
Hepatitis C Virus Reactivation?

To the Eprror: We wish to raise several issues regarding the
recent case report by Hsieh et al.' Both the title of the article and its
conclusion suggest that rituximab-induced reactivation of hepati-
tis C virus (HCV) is possible during combination chemotherapy
with rituximab. We think it cannot be concluded with certainty
whether rituximab alone was associated with HCV reactivation in the
case described.

The first reason for the authors’ conclusion is that liver dysfunc-
tion did not develop during initial chemotherapy and occurred after
combination chemotherapy with rituximab. However, it is known
that HCV-infected patients first develop liver dysfunction after the
second or later cycles of chemotherapy. Indeed, a previous study of
liver dysfunction in HCV-positive patients with diffuse large B-cell
lymphoma treated with a cyclophasphamide, vincristine, doxorubi-
cin, and prednisolone-like regimen has shown that the incidence of
hepatic toxicity tended to increase with the number of chemother-
apy courses.”

Reactivation of viruses such as hepatitis B virus (HBV),? cyto-
megalovirus,* and varicella-zoster virus® is considered to be associated
with immunosuppression caused by rituximab treatment. Rituximab
targets and depletes CD20-positive malignant lymphocytes along with
normal CD20-positive B cells, and previous studies have demon-
strated rapid depletion of normal B lymphocytes, whereas immuno-
globulin levels remain within normal limits until at least 6 months
after treatment.” Indeed, HBV reactivation during the fourth to sixth
(or between the third and Afth) cycles of rituximab treatment has been
reported,” and one study has documented markedly late HBV reacti-
vation at several months after completion of rituximab treatment.”
Therefore we think it is too speculative to conclude that rituximab was
responsible for the rapid increase of transaminase levels during the
clinical course described.

It is difficult to determine whether liver dysfunction is caused
by HCV reactivation or chemotherapy toxicity. In fulminant hep-
atitis caused by HCV reactivation, the level of HCV RNA has been
reported to increase during chemotherapy and dramatically de-
crease at the onset of severe liver dysfunction.” In fact, we have
experienced a case in which the expression of HCV RNA increased
during rituximab chemotherapy and dramatically decreased to
below the normal limit at the time of severe liver dysfunction.” The
changes in serum HCV RNA and transaminase levels described in
the latter two reports suggest that the liver dysfunction may have

WWW. 0.07g

CORRESPONDENTCE

been caused by the spread of HCV in the liver and the resulting
immune reaction against HCV-infected hepatocytes. However, for
the patient described, the authors provide no data to suggest HCV
viral load before and after liver dysfunction.

The authors also consider that a synchronized increase of HCV
RNA and transaminases could have accounted for the rituximab-
induced HCV reactivation. However, they present no details of HCV
RNA levels during the first course of chemotherapy without ritux-
imab, and it is unclear whether the HCV viral load had increased
before rituximab administration. A previous study of nine patients
with chronic HCV hepatitis has shown that prednisone therapy in-
creased the HCV RNA level in all of them,'” suggesting that anticancer
agents may have induced the increase of HCV RNA. Therefore, we
think that, in this particular case, it is necessary to clarify how the HCV
RNA level changed during the course of treatment.

Liver dysfunction during rituximab-containing chemothera-
py needs additional investigation, given that rituximab-induced
HBV reactivation is a significant clinical problem. If rituximab did,
in fact induce severe liver dysfunction through HCV reactivation
in the present case, this would have important implications for
clinical management. Additional detailed information on the asso-
ciation between rituximab infusion and HCV reactivation is there-
fore required.
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Improving the standard of care

Phase HI trials in major indications and cancer rypes
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« £ H®Overall incidence in CRC 1.7%
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+ Time to perforation: 2.1 months
* Unrelated to: PUD. ASA. NSAID. diverticulosis
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« Determining the cause of liver dysfunction

+ Identifying the cause of jaundice

* Evaluation of painful hematomegaly

» Evaluation of ascites

« Evaluation of elevations of serum GOT/IGPT
+ Evaluation of nonhepatic conditions that
contribute to jaundice

Liver biopsy and measurement of sinusoidal
pressure

Maintain liver blood flow

Minimize extravascular fluid accumulation
Avoidance of further hepatic injury
Prevention of bacterial translocation
Prevention of viral and fungal infection

MeDonald GB, Clinical Lymphoma 2(suppl| ¥5335-39, 2002
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