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Fig. 4 Lymphangiogram of patient 7 before treatment (A) and 5 months after treatment (B), showing normalization of multiple previously enlarged

lymph nodes.

patients had better responses (more tumor reduction) following
RIT than they had had to prior chemotherapy. Examples of two
of the observed clinical responses are shown in Figs. 4 and 5.

Responses of the retreated patients are summarized in
Table 9. Two of the three patients retreated with ~40 mCi
Y -labeled antibody had subsequent PRs, and one is still on-
going at >12 months. One patient had no significant response to
therapy, with PD 1.5 months following treatment. It is important
to note that two of the three patients had larger tumor burdens prior
to therapy the second time than they had had prior to the first
treatment, and the patient who failed to respond to retreatment had
bulky disease and circulating tumor cells at the time of retreatment.

DISCUSSION

RIT is a promising new therapeutic modality for the treat-
ment of recurrent non-Hodgkin’s lymphoma. In the results re-
ported here, RIT with =50 mCi ®°Y-anti-CD20 mAb resulted in
minimal nonhematological toxicity and durable clinical re-
sponses in patients with recurrent B-cell lymphoma. Doses of
=40 mCi *’Y-anti-CD 20 mAb were nonmyeloablative. The
preinfusion of unlabeled anti-CD20 mAb prior to administration
of '''In-anti-CD20 mAb resulted in improved antibody biodis-
tribution primarily by decreasing splenic uptake and urinary

excretion while increasing the relative uptake in disease sites.
The results of the biodistribution studies reported here are
consistent with those of other investigators and demonstrate that
important determinants of antibody distribution include spleen
size (26, 32), preinfusion or coinfusion of unlabeled antibody
(12, 33), and tumor burden (12, 26). In this study, increasing
doses of unlabeled anti-CD20 mAb resulted in the imaging of a
higher proportion of known sites of disease, with visualization
of 92% of the known sites of disease with 2.5 mg/kg unlabeled
antibody. Preinfusion of unlabeled mAb also resulted in the
imaging of occult sites of disease in several of the patients
studied. The optimal dose of preinfused, unlabeled antibody,
however, has yet to be determined. Differences in the ability of
the two anti-CD20 antibodies (B1 and 2B8) to image known
sites of disease are most likely due to the heterogeneity in the
patient population in terms of spleen size, tumor burden, and
tumor bulk. These patient characteristics are probably much
more important determinants of anti-CD20 antibody biodistri-
bution than inherent characteristics of the two anti-CD20 anti-
bodies (e.g., class and affinity) used; therefore, interpatient
variability would mask any antibody-dependent differences in
biodistribution following administration of equivalent doses of
the two antibodies (B1 and 2B8; e.g., 1 mg/kg). Other imaging
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Fig. 5 CT scan images of patient 8 from two comparable levels before treatment (A and B) and 5 months after treatment (C and D). showing

resolution of a large mesenteric mass.

Table 9 Clinical responses: retreated patients

Time to best

Pretreatment
Dose % tumor volume response FFP
Patient (m Ci) Response remaining (g) (months) (months)
6 429 PR 49 (52) 2 6.5
7 43.0 SD“ 154 (250) 1.5
9 43.7 PR 38 (150) 5 15

“ SD, stable disease.

studies in patients with hematological cancers have resulted in a
rate of tumor visualization ranging from 72 to 100% (10, 11, 34)
for disease sites larger than 2 cm (11). Improvements in biodis-
tribution of radiolabeled antibody following preadministration
of unlabeled antibody are presumably secondary, in part, to
decreased, nonspecific uptake of intact antibody molecules by
cells with Fc receptors within the reticuloendothelial system.
Antibody infusions were well tolerated, and nonhemato-
logical toxicity was minimal, with the exception of an infection
rate of 22% (33% including fever and neutropenia with no
sources) in patients following a single dose of *’Y-anti-CD20

mAb. This rate of infection is lower than that of 47% reported
for high doses of '*'I-labeled anti-CD20 mAbs (12) and is very
similar to that observed following treatment with multiple doses
of unlabeled, chimeric anti-CD20 (IDEC-C2B8) mAb (10 of 47
patients with any grade infection during or up to 1 month after
treatment) (48).

Myelotoxicity was dose limiting. and at the 50-mCi dose
level, all four patients had grade 4 hematological toxicity, and
two patients required PSC reinfusion. Important determinants of
toxicity included dose and BM reserve (prior cytotoxic therapy).
One of the eligibility criteria for study entry was that patients
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have <25% BM involvement at the time of BM harvest or PSC
collection. Most patients with recurrent lymphoma have more
extensive BM involvement and cannot meet this eligibility
criterion. Because half (9 of 18) of the patients studied had
negative BM biopsies prior to therapy, it is difficult to comment
on the relationship between the extent of BM involvement and
subsequent myelotoxicity. Given the limited extent of BM in-
volvement in this selected patient population, BM involvement
did not seem to affect the subsequent grade of hematological
toxicity. Obviously, this observation is limited by the relatively
small patient numbers and the low level of BM involvement in
the patients studied. In the one patient we treated with 34% of
circulating tumor cells at the time of retreatment, localization of
radiolabeled antibody in the marrow contributed presumably to
her subsequent need for PSC reinfusion.

Important determinants of efficacy included dose, tumor
burden and bulk, and spleen size. The overall response rate in
this Phase I/II study was 72%, with FFPs of 3-29+ months. The
response rate for patients treated with nonmyeloablative doses
of =40 mCi was 78%. This is promising, considering the
relatively unfavorable antibody biodistributions that were ob-
tained in some of the patients. Unlike patients treated in other
studies (12), a favorable biodistribution based on predicted
tumor dosimetry or splenic update was not required prior to
therapy with °’Y-anti-CD20 mAb. Nevertheless, two patients
with massive splenomegaly had PRs, and 7 of 10 patients with
bulky disease =5 cm in diameter had significant clinical re-
sponses (5 PRs and 2 CRs). These results compare favorably
with results of other nonmyeloablative RIT studies in patients
with recurrent B-cell lymphoma in which response rates have
ranged from 5 to 78% (mean, 58%: Ref. 9). Admittedly, it is
difficult to make direct comparisons from one study to another,
given that these studies have differed considerably in study
design, eligibility criteria, antibody and radionuclides used, an-
tibody and radionuclide doses, number of treatments, labeling
methods, doses of unlabeled antibody preinfused or coinfused,
and the biodistribution or dosimetry estimations required for ad-
ministration of a therapeutic dose of radiolabeled antibody (9).

It is interesting that, although higher doses of RIT have
tended to be more efficacious, there has not been a direct
correlation between tumor dosimetry and response in most
reported studies (9). Clearly, dose is only one of several deter-
minants of efficacy, which include antibody specificity, charac-
teristics of the targeted antigen, immunoconjugate stability, and
the other factors listed above. The relatively high response rate
reported here with a number of durable PRs and CRs is encour-
aging in this relatively unfavorable patient population. Although
caution should be exerted in the interpretation of these results,
given the relatively small numbers of patients, limited follow-
up, and predominance of patients with low-grade lymphoma
treated in this study, many patients have had remissions of
longer durations than achieved with previous chemotherapy.
These responses have been obtained with relatively low tumor
doses, most of which are considerably lower than doses usually
required to achieve similar responses using conventional frac-
tionated, high-dose rate, external beam radiation therapy. Other
investigators have reported similar, surprisingly good clinical
responses with low doses of administered radiolabeled mAbs
(10, 35-37) and low tumor doses (22). The apparent increased

relative efficacy of RIT compared with equivalent doses of
high-dose rate, external beam radiation therapy is probably
secondary to a number of factors, including an inverse dose rate
effect and radiation- and antibody-induced apoptosis (9, 38).

Although fractionated RIT has been reported to be less
toxic and more efficacious than single doses of RIT (39-43),
the results of retreatment in this study were somewhat disap-
pointing. Two of the three patients retreated with ~40 mCi
%Y -labeled antibody had PRs, but the overall response rate was
lower than that observed in patients following single doses of
“0Y-mAb, and toxicity was considerably greater. The decreased
efficacy and increased toxicity in the retreatment group are
probably secondary to their overall unfavorable status at the
time of retreatment, with two of the three patients having more
extensive and bulkier disease than they had prior to initial
therapy and one of the three patients having extensive BM
involvement at the time of retreatment.

It is possible that fractionated therapy with retreatment of
patients when they are in a relatively minimal disease state with
a stabilized minor response or PR may be more efficacious and
better tolerated. Selection of patients with a favorable biodistri-
bution as well as the use of higher doses of unlabeled antibody
(e.g., 2.5 mg/kg) may increase the efficacy of this therapy
further. A variety of approaches are being investigated to in-
crease the therapeutic efficacy and decrease the toxicity of RIT
(38, 44-47). Application of advances in the field may increase
further the therapeutic index of this promising new therapeutic
modality for the treatment of patients with recurrent non-
Hodgkin’s lymphoma.

ACKNOWLEDGMENTS

We thank IDEC Pharmaceuticals Corporation for the provision of
the chelated IDEC-2B8 antibody and radionuclides, and Steve Glenn
and Gregory Butchko (Coulter Immunology) for the provision of the B1
antibody and radionuclides. We also thank Bill Sutherland for technical
assistance and Sharon Clarke for assistance with preparation of the
manuscript.

REFERENCES

1. DeVita, V. T., Jaffe, E. S., Mauch, P., and Longo. D. L. Lymphocytic
lymphomas. In: V. T. DeVita, S. Hellman, and S. A. Rosenberg (eds.).
Cancer: Principals and Practice of Oncology, pp. 1741-1798. Philadel-
phia: J. B. Lippincott Company, 1989.

2. Maloney, D. G.. Liles, T. M., Czerwinski, D. K., Waldichuk, C.,
Rosenberg, J., Grillo-Lépez, A. J., and Levy, R. Phase I clinical trial
using escalating single-dose infusion of chimeric anti-CD20 monoclonal
antibody (IDEC-C2B8) in patients with recurrent B-cell lymphoma.
Blood, 84: 2457-2466, 1994.

3. Maloney, D. G., Levy, R., and Miller, R. A. Monoclonal anti-
idiotype antibody therapy of lymphoma. /n: V. T. DeVita, S. Hellman,
and S. A. Rosenberg (eds.), Biologic Therapy of Cancer Update, pp.
1-10. Philadelphia: J. B. Lippincott Company, 1992.

4. Dyer, M. J., Hale, G., Hayhoe, F. G., and Waldmann, H. Effects of
CAMPATH-1 antibodies in vivo in patients with lymphoid malignan-
cies: influence of antibody isotype. Blood, 73: 1431-1439, 1989.

5. Hale, G., Dyer, M. J., Clark, M. R., Phillips, J. M., Marcus, R.,
Riechmann, L., Winter, G., and Waldmann, H. Remission induction in
non-Hodgkin lymphoma with reshaped human monoclonal antibody
CAMPATH-1H. Lancet, 2: 1394-1399, 1988.

6. Press, O. W., Appelbaum, F., Ledbetter, J. A., Martin, P. J., Zarling,
J.. Kidd, P., and Thomas, E. D. Monoclonal antibody 1F5 (anti-CD20)
serotherapy of human B cell lymphomas. Blood, 69: 584-591, 1987.

Downloaded from clincancerres.aacrjournals.org on November 28, 2021. © 1996 American Association for Cancer

Research.


http://clincancerres.aacrjournals.org/

Clinical Cancer Research 469

7. Meeker, T. C., Lowder, J., Maloney, D. G., Miller, R. A., Thiele-
mans, K., Warnke, R., and Levy, R. A clinical trial of anti-idiotype
therapy for B cell malignancy. Blood, 65: 1349-1363, 198S.

8. Miller, R. A., Maloney, D. G., Warnke, R., and Levy, R. Treatment
of B-cell lymphoma with monoclonal anti-idiotype antibody. N. Engl. J.
Med., 306: 517-522, 1982.

9. Knox, S. Radioimmunotherapy of non-Hodgkin's lymphoma. Semin.
Radiat. Oncol., 5: 331-341, 1995.

10. Goldenberg, D. M., Horowitz, J. A., Sharkey, R. M., Hall, T. C.,
Murthy, S., Goldenberg, H., Lee, R. E,, Stein, R., Siegel, J. A., and Izon,
D. O. Targeting, dosimetry, and radioimmunotherapy of B-cell lympho-
mas with iodine-131-labeled LL2 monoclonal antibody. J. Clin. Oncol.,
9: 548-564, 1991.

11. Kaminski, M. S., Zasadny, K. R., Francis, 1. R., Milik, A. W., Ross,
C. W., Moon, S. D., Crawford, S. M., Burgess, J. M., Petry, N. A_, and
Butchko, G. M. Radioimmunotherapy of B-cell lymphoma with
['*'I]anti-B1 (anti-CD20) antibody. N. Engl. J. Med., 329: 459-465,
1993.

12. Press, O. W., Eary, J. F., Appelbaum, F. R., Martin, P. J., Badger,
C. C.. Nelp, W. B,, Glenn, S., Butchko, G., Fisher, D., and Porter, B.
Radiolabeled-antibody therapy of B-cell lymphoma with autologous
bone marrow support. N. Engl. J. Med., 329: 1219-1224, 1993.

13. Kuzel, T., Rosen, S. T., Zimmer, A. M., Silverstein, E. A., Spies. S.,
Saletan, S. L., Norvitch, M. E., Birkhofer, M., Shochat, D., LoBuglio,
A. F., Meredith, R., Khazaeli, M. B., Polansky, A., Hu, E., Chen, D,
Lee, K., and Watkins, K. A Phase I escalating-dose safety, dosimetry
and efficacy study of radiolabeled monoclonal antibody Lym-1. Cancer
Biother., 8: 3-16, 1993.

14. Meredith, R. F., Khazaeli, M. B., Plott, G., Wheeler, R. H., Russell,
C., Shochat, D., Norvitch, M., Saletan, S., and LoBuglio, A. F. Com-
parison of diagnostic and therapeutic doses of '*'I-Lym-1 in patients
with non-Hodgkin's lymphoma. Antibody Immunoconj. Radiopharm.,
6: 1-11, 1993.

15. Kaminski, M. S., Zasadny, K. R., and Mili, A. W. Updated results of
a Phase I trial of '*'-I-anti-B1 (anti-CD20) radioimmunotherapy (RIT) for
refractory B-cell lymphomas (Abstract). Blood, 82: 332a, 1993.

16. DeNardo, G. L., and DeNardo, S. J. Treatment of B-lymphocyte
malignancies with '*'I-Lym-1 and *’Cu-2IT-BAT-Lym-1 and opportu-
nities for improvement. In: D. M. Goldenberg (ed.), Cancer Therapy
with Radiolabeled Antibodies, pp. 217-227. Boca Raton, FL: CRC
Press, Inc., 1994.

17. Lewis, J. P., DeNardo, G. L., and DeNardo, S. J. Radioimmuno-
therapy of lymphoma: a UC Davis experience. Hybridoma, /4: 115-
120, 1995.

18. DeNardo, G. L., DeNardo, S. J., O'Grady, L. F., Levy, N. B,
Adams, G. P., and Mills, S. L. Fractionated radioimmunotherapy of
B-cell malignancies with '*'I-Lym-1. Cancer Res., 50 (Suppl.): 1014s—
1016s, 1990.

19. Kaminski, M. S., Fig, L. M., Zasadny, K. R., Koral, K. F., Del
Rosario, R. B., Francis, I. R., Hanson, C. A., Normolle, D. P., Mudgett,
E.. and Liu, C. P. Imaging, dosimetry, and radioimmunotherapy with
iodine 131-labeled anti-CD37 antibody in B-cell lymphoma. J. Clin.
Oncol., 10: 1696-1711, 1992.

20. Czuczman, M. S., Straus, D. J., Divgi, C. R., Graham, M., Garin,
C. P., Finn, R., Myers, J., Old, L. J., Larson, S. M., and Scheinberg,
D. A. Phase I dose-escalation trial of iodine 131-labeled monoclonal
antibody OKB7 in patients with non-Hodgkin's lymphoma. J. Clin.
Oncol., /1: 2021-2029, 1993.

21. Parker, B. A., Vassos, A. B., Halpern, S. E., Miller, R. A, Hupf, H.,
Amox, D. G., Simoni, J. L., Starr, R. J., Green, M. R., and Royston, I.
Radioimmunotherapy of human B-cell lymphoma with *'Y-conjugated
antiidiotype monoclonal antibody. Cancer Res., 50 (Suppl.): 1022s-
1028s, 1990.

22. Press, O. W., Eary, J. F.,, Badger, C. C., Martin, P. J., Appelbaum,
F. R., Levy, R., Miller, R., Brown, S., Nelp, W. B., and Krohn, K. A.
Treatment of refractory non-Hodgkin's lymphoma with radiolabeled
MB-1 (anti-CD37) antibody. J. Clin. Oncol., 7: 1027-1038, 1989.

23. Badger, C. C., Eary, J., and Brown, S. Therapy of lymphoma with
I-131-labeled anti-idiotype antibodies (anti-id). Proc. Am. Assoc. Can-
cer Res., 28: 388, 1987.

24. Knox, S. J., Goris, M. L., Trisler, K. D., Davis, T. A., Liles, T-M.,
Fowler, S. F., Chinn, P. C., Morena, R. A., Dallaire, B. K., Grillo-Lépez,
A. ], Deb, N., Becker, M., Marquez, C. M., Ning, S-c, and Levy, R.
%Y -anti-CD20 monoclonal antibody therapy for recurrent B cell lym-
phoma. Presented at the ASTRO Annual Meeting, October 8-11, 1995,
Miami, FL. Int. J. Radiat. Oncol. Biol. Phys., 32 (Suppl. 1): 215, 1995.
25. Knox, S. J., Goris, M., Becker, M., Fowler, S., Trisler, K., Ning,
S. C., Grillo-Lopez, A., and Levy, R. *Y-anti-CD20 monoclonal anti-
body therapy (IDEC-Y2B8) for recurrent B cell lymphoma. J. Immu-
nother., /6: 161, 1994.

26. Press, O. W., Eary, J. F., Appelbaum, F. R., and Bemstein, 1. D.
Radiolabeled antibody therapy of lymphomas. /n: V. T. DeVita, S.
Hellman, and S. A. Rosenberg (eds.), Biologic Therapy of Cancer, pp.
1-13. Philadelphia: J. B. Lippincott Company, 1994.

27. Horibe, K., and Nadler, L. M. Human B cell associated antigens
defined by monoclonal antibodies. /n: E. R. Heise (ed.). Lymphocyte
Surface Antigens, New York: American Society for Histocompatibility
and Immunogenetics, 1984.

28. Barclay, A. N, Birkeland, M. L., and Brown, M. H. The Leukocyte
Antigen Facts Book. New York: Academic Press, Inc., 1993.

29. Simpkin, D. J., and Mackie, T. R. EGS4 Monte Carlo determination
of the beta dose kernel in water. Med. Phys. (NY), /7: 179-186, 1990.

30. Prestwich, W. V., Nunes, J., and Kwok, C. S. Beta dose point
kernels for radionuclides of potential use in radioimmunotherapy. J.
Nucl. Med., 30: 1036-1046, 1989.

31. Goris, M. L., Knox, S. A., Nielsen, K. R., and Bouillant, O. Organ
modeling in the quantitation of planar images for distribution studies.
Cancer (Phila.), 73 (Suppl.): 919-922, 1994.

32. Press, O. W., Eary, J. F., Appelbaum, F. R., and Bernstein, I. D.
Treatment of relapsed B cell lymphomas with high-dose radioimmuno-
therapy and bone marrow transplantation. /n: D. M. Goldenberg (ed.),
Cancer Therapy with Radiolabeled Antibodies, pp. 229-237. Boca
Raton, FL: CRC Press, Inc., 1995.

33. Bunn, P. J., Carrasquillo, J. A., Keenan, A. M., Schroff, R. W.,
Foon, K. A, Hsu, S. M., Gazdar, A. F., Reynolds, J. C., Perentesis, P..
and Larson, S. M. Imaging of T-cell lymphoma by radiolabelled mono-
clonal antibody (Letter). Lancet, 2: 1219-1221, 1984.

34. Press, O. W, Eary, J. F., Appelbaum, F. R., Badger, C. C., and
Bernstein, I. D. Radiolabeled antibody therapy of lymphoma. /n: B.
Dana (ed.), Malignant Lymphomas, Including Hodgkin's Disease: Di-
agnosis, Management and Special Problems, pp. 127-145. Boston:
Kluwer Academic Publishers, 1993.

35. DeNardo, S. J., DeNardo, D. L., O’Grady, L. F., Levy, N. B., Mills,
S. L., Macey, J. P, McGahan, J. P., Miller, C. H., and Epstein, A. L.
Pilot studies of radioimmunotherapy of B-cell lymphoma and leukemia
using I-131 Lym-1 monoclonal antibody. Antibody Immunoconj. Ra-
diopharm., /: 17-33, 1988.

36. DeNardo, S. J., DeNardo, D. L., O’Grady, L. F., Hu, E., Sytsma,
V.M, Mills, S. L., Levy, N. B., Macey, J. P., Miller, C. H., and Epstein,
A. L. Treatment of B-cell malignancies with '*'I Lym-1 monoclonal
antibodies. Int. J. Cancer, 3 (Suppl.): 96-101, 1988.

37. Kaminski, M. S., Fig, L., Zasadny, K., Koral, L., Francis, R., Miller, R..
and Wahl, L. Phase I evaluation of 131-I-MB-1 antibody radioimmuno-
therapy of B-cell lymphoma (Abstract). Blood, 76 (Suppl.): 355a, 1990.

38. Knox, S. J. Overview of studies of experimental radioimmuno-
therapy. Cancer Res., 55 (Suppl.): 58325-5836s, 1995.

39. Schlom, J., Milenic, D. E.. Roselli, M., Colcher, D., Bird. R..
Johnson, S., Hardman, K. D., Guadagni. F., and Greiner. J. W. New
concepts in monoclonal antibody based radioimmunodiagnosis and ra-
dioimmunotherapy of carcinoma. Int. J. Radiat. Appl. Instrum. Part B,
18: 425-435, 1991.

40. Schlom, J., Molinolo, A., Simpson, J. F., Siler, K., Roselli, M.,
Hinkle, G., Houchens, D. P., and Colcher, D. Advantage of dose
fractionation in monoclonal antibody-targeted radioimmunotherapy. J.
Natl. Cancer Inst., 82: 763-771, 1990.

Downloaded from clincancerres.aacrjournals.org on November 28, 2021. © 1996 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

470 "Y-labeled Anti-CD20 Monoclonal Antibody Therapy

41. Beaumier, P. L., Venkatesan, P., Vanderheyden, J. L., Burgua,
W. D, Kunz, L. L., Fritzberg, A. R., Abrams, P. G., and Morgan, A. J.
'¥6Re radioimmunotherapy of small cell lung carcinoma xenografts in
nude mice. Cancer Res., 5/: 676-681, 1991.

42. Schlom, J., Siler, K., Milenic, D. E., Eggensperger, D., Colcher, D.,
Miller, L. S., Houchens, D., Cheng, R., Kaplan, D., and Goeckeler, W.
Monoclonal antibody-based therapy of a human tumor xenograft with a
'"""lutetium-labeled immunoconjugate. Cancer Res., 5/: 2889-2896,
1991.

43. Meredith, R. F., Khazaeli, M. B., Liu, T., Plott, G., Wheeler, R. H.,
Russell, C., Colcher, D., Schlom, J., Shochat, D., and LoBuglio, A. F.
Dose fractionation of radiolabeled antibodies in patients with metastatic
colon cancer. J. Nucl. Med., 33: 1648-1653, 1992.

44. Buchsbaum, D. J. Experimental radioimmunotherapy and methods
to increase therapeutic efficacy. In: D. M. Goldenberg (ed.), Cancer

Therapy with Radiolabeled Antibodies, pp. 115-140. Boca Raton, FL:
CRC Press, Inc., 1995.

45. Wahl, R. L. Experimental radioimmunotherapy. A brief overview.
Cancer (Phila.), 73 (Suppl.): 989-992, 1994.

46. Buchsbaum, D. J., Langmuir, V. K., and Wessels, B. W. Experi-
mental radioimmunotherapy. Med. Phys. (NY), 20: 551-567, 1993.
47. Buchsbaum, D. J., and Lawrence, T. S. New trends in the use of

radioimmunoconjugates for the therapy of cancer. Targeted Diagn.
Ther. Ser., 3: 215-255, 1990.

48. Maloney, D. G., Grillo-Lépez, A. J., Bodkin, D., White, C., Foon,
K., Schilder, R. J., Neidhart, J., Janakiraman, N., Waldichuk, C., Davis,
T., Dallaire, B. K., Royston, 1., and Levy, R. IDEC-C2B8 anti-CD20
antibody: results of long term follow-up of relapsed NHL Phase II trial
patients. Blood, 86: 54A, 1995.

Downloaded from clincancerres.aacrjournals.org on November 28, 2021. © 1996 American Association for Cancer

Research.


http://clincancerres.aacrjournals.org/

AAGCR rolnasodain
Clinical Cancer Research

Yttrium-90-labeled anti-CD20 monoclonal antibody therapy of
recurrent B-cell lymphoma.

S J Knox, M L Goris, K Trisler, et al.
Clin Cancer Res 1996;2:457-470.

Updated version  Access the most recent version of this article at:
http://clincancerres.aacrjournals.org/content/2/3/457

E-mail alerts Sign up to receive free email-alerts related to this article or journal.

Reprints and To order reprints of this article or to subscribe to the journal, contact the AACR Publications
Subscriptions Department at pubs@aacr.org.

Permissions  To request permission to re-use all or part of this article, use this link
http://clincancerres.aacrjournals.org/content/2/3/457.
Click on "Request Permissions" which will take you to the Copyright Clearance Center's (CCC)
Rightslink site.

Downloaded from clincancerres.aacrjournals.org on November 28, 2021. © 1996 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/content/2/3/457
http://clincancerres.aacrjournals.org/cgi/alerts
mailto:pubs@aacr.org
http://clincancerres.aacrjournals.org/content/2/3/457
http://clincancerres.aacrjournals.org/



