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Response:

Response to surface IgM engagement in CLL

We appreciate the letter of Dr Zupo and colleagues who like otaglevant question is not whether apoptosis inhibition occurs in CLL
group have studied the responsiveness of chronic lymphocytipon surface IgM engagement, but what is the degree of apoptosis
leukemia (CLL) cells to signals through the antigen recégtdhose inhibition in cells stimulated by real, complex antigens in vivo? The
authors comment on several aspects of our work including the reageatilts of our in vitro studies may underrepresent the biological effects
used, the possible existence of CLL subsets in terms of responsiversssitigens to which tumarells bind in patients with disease.
to signals through the B-cell receptor (BCR) for antigen, and the Finally, we stand by our findings regarding induction of antiapo-
biological significance of our observations including apoptosis inhigtotic genes in CLL cells stimulated by the BCR. In particular, increases
tion and induction of antiapoptotic bcl-2 family members in stimulatedf mcl-1 at the protein level have been clear and reproducible in every
CLL cells. Our data are important because they provide the fiksise we have examined thus far. Consistent with our published model
demonstration of a molecular pathway by which antigen extrinsic for the role of CD40 ligand and antigen in CLL pathogenésigluction
malignant lymphocytes can promote tumor cell survival. of bcl-2, mcl-1, and bfl-1 transcripts has been greatest when both CD40
We agree with these investigators that the nature of the immunoglobnd surface IgM are engaged. What remains to be elucidated are the
lin (Ig) reagent used to stimulate human B cells in culture can affect theecise mechanisms by which bcl-2— type proteins including bcl-2 and
outcome of survival or death. We utilized an Flatpreparation of mcl-1, as well as other inhibitors of apoptosis that are overexpressed in
polyclonal goat antibody to human IgM heavy chains (America@LL, interact, are metabolized, and function to prevent cell death.
Qualex, San Clemente, CA) that was selected to avoid any potential
nonspecific effects of Fc-receptor engagement in human B cells. As
CLL cells express Fc receptors, including the inhibitory receptor Correspondence: Elaine Schattner, Division of Hematology and Medical
FeyRIIb (E.S., unpublished observations by RT-PCR, September 2001; Oncology, Weill Medical College, and Immunology Program, Weill Graduate
Fridman et & and Gamberale et“&,l the discrepancy between our School of Medical Sciences, Cornell University, New York, NY 10021
observations and those of others might arise from negative signals
transmitted to CLL cells upon exposure to intact antibody preparatiofdeferences
Our findings, that apoptosis is inhibited upon surface IgM engagement Zupo S, Massara R, Dono M, et al. Apoptosis or plasma cell differentiation of
in CLL, are entirely compatible with a tumor that expresses IgM with ~ CD38-positive B-chronic lymphocytic leukemia cells induced by cross-linking of
affinity for autologous structures. surface IgM or IgD. Blood. 2000;95:1199-1?06_ .
. . 2. Bernal A, Pastore RP, Asgary Z, et al. Survival of leukemic B cells promoted by
The literature supports 2 patterns of CLL responses to stimulation ¢,;2qement of the antigen receptor. Blood. 2001:98:3050-3057.
through the BCR but we did not observe 2 distinct patterns in OUB.  Fridman WH, Mathiot C, Montcuit J, Teillaud JL. Fc receptors, immunoglobulin-
apoptosis studies. Rather, the differences in apoptosis inhibition amongbinding factors and B chronic lymphocytic leukemia. Nouv Rev Fr Hematol.
cases were a matter of degree. Although the effects of IgM engagement988:30:311-315. _ o
. . . . . Gamberale R, Geffner JR, Trevani A, et al. Immune complexes inhibit apopto-
on Annexin V bmdmg were subtle in some experiments, there was'a sis of chronic lymphocytic leukaemia B cells. Br J Haematol. 1999;107:870-
statistically meaningful pattern of apoptosis inhibition among all cases 876.
evaluated. Moreover, in later studies in which we used an alternativ® Hivroz C, Geny B, Brouet JC, Grillot-Courvalin C. Altered signal transduction
method of apoptosis measurement, propidium iodide to. mark the 5T o e oM sz g on e yotoyic e
subdiploid DNA content of cells, the differences between unstimulated J immunol. 1990;144:2351-2358.
and IgM-stimulated CLL cells were greater and more evident. Oth@r Lankester AC, van Schijndel GM, van der Schoot CE, van Oers MH, van Noe-
methods we used to measure apoptosis, including evaluation of polyADP- zjziccfé:fé‘m'}f;i’:“g“g%izlrel%%‘g%r;fgg%ffggi'_"e”ess in chronic lympho-
ribose polymerase cleavage by immunoblotting and of cell morphology  scaner £3. cp4o ligand in CLL pathogenesis and therapy. Leuk Lymphoma.
by fluorescence microscopy, yielded a constant picture. The clinically 2000;37:461-472.

Elaine Schattner and Alejandro Bernal
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To the editor:

Immunohistochemical localization of phosphorylated AKT in multiple myeloma

We read with interest the article by Hsu et @nalyzing the colony-stimulating factotAlternatively, loss of the tumor suppres
activation status of AKT in plasma cells from patients with multiplesor gene, PTEN, may also promote AKT signal activation. Regard-
myeloma (MM) or monoclonal gammopathy of undeterminetess of the initiating stimulus, full activation of AKT requires
significance (MGUS). Recent studies based on MM cell lingshosphorylation at Thr 308 and Ser 473 by the protein kinases,
indicate that the phosphatidylinositol 3—kinase (PI3K) signalingDK1 and PDK2.

pathway plays a positive role in the survival of myeloma cells. Hsu et al analyzed the phosphorylation status of AKT by using
Although various cellular intermediary proteins are activated bgn antibody that recognizes the phosphorylation site of AKT at
PI3K, recent studies suggest that AKT/PKB activity alone iSer473 (pSer473-AKT) and demonstrated primarily a cytoplasmic
sufficient to block apoptosis. Possible activators of the AKT/PKBiembrane—specific staining pattern in MM cells. We have also
signaling pathways in MM include several growth factors such aalyzed the expression pattern of pSer473-AKT in 18 MM
insulinlike growth factor-1, epidermal growth factor, basic fibropatients. By immunohistochemical staining with an anti-pSer473-
blast growth factor, interleukin-3 (IL-3), IL-6, and macrophag\KT antibody (Cell Signaling Technology, Beverly, MA), we
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Figure 1. Immunohistochemical analysis of pS  473-AKT in MM patients. (A-C) i VT T 5 Ai;m:xm % R 1o

Bone marrow biopsies obtained from MM patients demonstrate immunopositivity for
pSerd73-AKT in plasma cells. Biopsies were fixed in 10% zinc formalin for 2 hours,
subsequently decalcified in Decalcifier Il (Surgipath Medical Industries, Richmond,

Figure 2. Effects of AKT inhibitors on U266 cell line. (A) Control. Exposure to the
AKT inhibitors (panel B, wortmannin, 10 wM/L; panel C, LY294002, 10 w.M/L) resulted

IL) for 2 hours and processed by a standard automated processor. Four uM sections in significantly increased apoptosis as indicated in each histogram. U266 cells were
mounted on glass slides underwent microwave antigen retrieval process in citrate incubated with/without the presence of each inhibitor for 72 hours. Similar to our

buffer, subsequently incubated with anti—pSer473-AKT antibody at 1/100 dilution ~ Previous study, apoptosis was quantified by annexin/7AAD staining, indicating early

overnight at 4°C similar to described previously.? Slides were then stained with a  and 1ate apoptosis, respectively.®

streptavidin/peroxidase detection system.® Note that panels A and C illustrate . . . . . . .

prominent nuclear and nucleolar staining in the neoplastic plasma cells. Magnifica-  including the source of antibody, fixation (Bouin vs formalin), and

tion X 500. utilization of antigen retrieval. Overall, our data and those reported
by Hsu et al indicate that overexpression and activation of AKT

found expression of phosphorylated-AKT in 16 of 18 patientplays a significant role in MM cell survival. Thus selective

indicative of constitutively phosphorylated-AKT in primary MM inhibitors that specifically target the AKT signaling pathway may

cells. However, unlike the findings of Hsu et al, the majority of oukave important future therapeutic implications in the treatment of

samples showed marked nuclear expression and weaker cytopfagients with MM.

mic reactivity in the plasma cells (Figure 1). Interestingly, plasma

cells from 8 patients demonstrated a marked nucleolar staining

pattern. Overall, our findings were consistent with previous reports correspondence: Serhan Alkan, Department of Pathology, Loyola University

demonstrating nuclear localization of phosphorylated-AKT follow-  Medical Center, 2160 South First Ave, Maywood, IL 60153; e-mail:

ing activation®s In addition to its well recognized role at the sakan@lumc.edu

plasma membrane, AKT is also known to be important in nuclear

transductior?. Furthermore, AKT has been shown to migrate to thReferences

nucleus following receptor activation as seen with the B-celh. HsuJH, Shiy, Krajewski S, et al. The AKT kinase is activated in multiple my-

antigen receptor in B lymphocyté©nce in the nucleus, activated  elomatumor cells. Blood. 2001;98:2853-2855.

AKT is believed to influence the functions of several regulatoryz- Tu Y, Gardner A, Lichtenstein A. The phosphatidylinositol 3-kinase/AKT kinase

. .. . . pathway in multiple myeloma plasma cells: roles in cytokine-dependent sur-
proteins, such as AFX/Forkhead transcription factors, primarily yivaland proliferative responses. Cancer Res. 2000;60:6763-6770
through regulation of their subcellular localizati6h. 3. Datta SR, Brunet A, Greenberg ME. Cellular survival: a play in three Akts.
Because IL-6 is known to be an important cytokine for —Genes Dev. 199913:2905-2927.

: : : : . Borgatti P, Martelli AM, Bellacosa A, et al. Translocation of Akt/PKB to the
myEloma cell survival and is known tq m.e(j“ate phosphoryl_atlon Of nucleus of osteoblast-like MC3T3-EL1 cells exposed to proliferative growth fac-
AKT, we analyzed the effect of AKT inhibitors (wortmannin and  tors. FEBS Lett. 2000;477:27-32.

LY294 002) on the IL-6—dependent human myeloma cell lines. Kurose K, Zhou XP, Araki T, Cannistra SA, Maher ER, Eng C. Frequent loss of
U266. Similar to the analysis of other MM cell lines. both AKT PTEN expression is linked to elevated phosphorylated Akt levels, but not asso-
o . ! . ciated with p27 and cyclin D1 expression, in primary epithelial ovarian carcino-
inhibitors caused marked apoptosis as detected by annexin/7—AAD mas. Am J Pathol. 2001:158:2097-2106.

staining (Figure 2. These results indicate that IL-6—mediateds. Astoul E, Watton S, Cantrell D. The dynamics of protein kinase B regulation

activation of AKT/PKB signaling is important for cellular survival during B cell antigen receptor engagement. J Cell Biol. 1999;145:1511-1520.
: 7. Takaishi H, Konishi H, Matsuzaki H, et al. Regulation of nuclear translocation of
of plasma cells in MM. i R Forkhead transcription factor AFX by protein kinase B. Proc Natl Acad Sci
In summary, our study confirms that AKT plays a significant U sA. 1999:96:11836-11841.
role in MM cell survival. However, the predominant immunohisto-8. BrunetA, Bonni A, Zigmond MJ, et al. Akt promotes cell survival by phosphory-
chemical localization pattern of phosphorylated-AKT differs from lating and inhibiting a Forkhead transcription factor. Cell. 1999;96:857-868.

L. . . NiH, Ergin M, Huang Q, et al. Analysis of expression of nuclear factor kappaB
that reported by Hsu et al. This is most Ilkely related to th% (NF-kappaB) in multiple myeloma: downregulation of NF-kappaB induces apo-

differences in the techniques used for pSer473-AKT detection, ptosis. Br J Haematol. 2001;115:279-286.

Serhan Alkan and Keith F. Izban

Response:

Anticoagulants for prophylaxis and treatment of thromboembolic events

The Food and Drug Administration (FDA) wishes to correct misleading Rather, FDA merely evaluated materials submitted to the

statements published recentlyBtood? Dr David K. Cundiff asserts agency by Dr Cundiff, who questioned the value of heparin (and,

that several decision makers at FDA are “considering the withdrawallof extension, of other anticoagulants) in the treatment of deep
the indication for anticoagulants (heparin, LMWH, and vitamin Kenous thrombosis and pulmonary embolism. Having reviewed
antagonists) in prophylaxis and treatment of V723 Dr Cundiff's  these submitted materials, FDA notified Dr Cundiff in a letter dated

assertion is incorrect: FDA is not, and has not been, consideribgcember 19, 2001, that the agency was satisfied with the quality
withdrawal of these indications for these drugs. and quantity of data supporting heparin’s indications.
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In addition, Dr Cundiff states that heparin is a “grandfatheredatisfied with the quality and quantity of data available in support

drugr723)implying that its efficacy has never been reviewed bgf heparin’s stated indication.
FDA. Dr Cundiff's statement is incorrect; heparin is not a
grandfathered drug. FDA first approved heparin sodium injection |jjia Talarico
on June 22, 1939, for prevention and treatment of postoperative
thrombosis and embolism. A review of heparin’s efficacy was Correspoydence: Division Director, Division of Gastrpintestinal and
. . Coagulation Drug Products, Center for Drug Evaluation and Research,
conducted for FDA by the National Research Council of the .., 2nd prug administration, GICDP, HED 180, Rockville, MD 20857
National Academy of Sciences (NRC/NAS) under implementation
of the drug efficacy study (DESI). In 1970, NRC/NAS concluded
that heparin is effective for the treatment and prevention of all
venous and arterial thrombosis, thromboembolic disease, and References

preve_ntlon and treatrr_lent of DUImonary embolism. As hQS be?.n Cundiff DK. Reconsidering anticoagulant therapy in venous thromboembolism
explained to Dr Cundiff, FDA evaluated and concurred with the [etter]. Blood. 2002;99:723.
efficacy conclusions of the NRC/NAS repéith summary, FDAiS 2. 35 Federal Register 208 (1970).
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