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Purpose: Cancer morbidity and mortality can be
dramatically reduced by colonoscopic screening of in-
dividuals with the hereditary nonpolyposis colorectal
cancer (HNPCC) syndrome, creating a need to identify
HNPCC. We studied how HNPCC identification should
be carried out on a large scale in a sensitive and
efficient manner.

Patients and Methods: Colorectal cancer specimens
from consecutive newly diagnosed patients were stud-
ied for microsatellite instability (MSI). Germline muta-
tions in the MLH1 and MSH2 genes were searched for in
MSI(+) individuals.

Results: Among 535 colorectal cancer patients, 66
(12%) were MSI(+). Among these, 18 (3.4% of the total)
had disease-causing germline mutations in MLHT or
MSH2. Among these 18 patients, five were less than 50
years old, seven had a previous or synchronous colo-

first-degree relative with colorectal or endometrial can-
cer. Notably, 17 (94%) of 18 patients had at least one of
these three features, which were present in 22% of all
535 patients. Combining these data with a previous
study of 509 patients, mutation-positive HNPCC ac-
counts for 28 (2.7%) of 1,044 cases of colorectal cancer,
predicting a greater than one in 740 incidence of muta-
tion-positive individuals in this population.

Conclusion: Large-scale molecular screening for
HNPCC can be done by the described two-stage proce-
dure of MSI determination followed by mutation anal-
ysis. Efficiency can be greatly improved by using three
high-risk features to select 22% of all patients for MSI
analysis, whereby only 6% need to have mutation
analysis. Sensitivity is only slightly impaired by this
procedure.
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Screening for cancer is now available and desirable. by combining the results of both series, we were able to
The need to diagnose HNPCC is presently becoming amssess the frequency of HNPCC based on a total of 1,044
increasingly important issue because of recent successes @olorectal cancer patients. We propose a model for the
cancer prevention by colonoscopic screening and the progpopulation-based molecular screening for HNPCC targeted
pect of chemopreventiol?.In a recently completed 15-year at all newly diagnosed colorectal cancer patients.
prophylactic screening project comprising 252 individuals,
colonoscopy at 3-year intervals more than halved colorectal PATIENTS AND METHODS
cancer risk and decreased overall mortality by approxi-
mately 65% in at-risk and mutation-positive members of Patients and Tissue Preparation
HNPCC families (Jevinen et al, manuscript submitted for  the study was approved by the appropriate ethics review commit-
publication)*®*’ In mutation-positive families, there is a tees. Cancer and normal tissue specimens were derived from 535
need to determine who has and who does not have theonsecutive consenting colorectal cancer patients treated at nine large
mutation. Thus, there is a challenge to diagnose as mansﬁgional hospitals in southea_ste_rn_ Finland (Tabl(_a 1). The consent rate
HNPCC individuals as possible in an efficient and Cost_was grea_lter than 90%. The individuals ranged in age from 29 to 91

- ears, with a mean age of 67 years. The fresh-frozen samples were
effective manner. Indeed, HNPCC may be one of a h"5lr‘d‘cui;ollected between March 1996 and June 1998. All lesions were
of genetic conditions in which large-scale mutation screen+istologically evaluated before DNA extraction to document proportion
ing is meaningfull.s Because mutational analysis BiiLH1 of tumor tissue. Out of 535 samples, 520 (97%) contained 50% or more
andMSH2is a work-intensive and expensive undertaking, it carcinoma tissue. The specimens representing normal mucosa were

is highlv desirable to prescreen bv a simpler methodalways derived from a separate site, not from tumor margins.
ghly P y P All first-degree relatives (parents, siblings, and children) of each of

fOHOW(?d by mutational analysis in a high-risk subset. A the 535 patients were identified through official population registries.
formalized approach to the problem was recently pub-On average, eight first-degree relatives were identified. Data on patients
lished®® A logistic model for patient selection was pro and relatives were cross-linked with the Finnish HNPCC registry and
posed. The parameters were composed of the fOIIOWithe Fi_nnish_ _Cancer Registry _to reveal poss_ible connections to previ-
clinical data: vouna ade at diaanosis of colorectal Cancerously identified HNPCC families and to derive data on occurrence of

) Y g ag g ; tancer in the kindreds. The Finnish Cancer Registry has been func-
fU|f'|Iment_ of the AmSterda_m criteria, _and the presence _Oftioning since 1953 and has almost complete coverage of histologically
endometrial cancer in the kindred. Patients scoring high-riskor cytologically verified cancet®2°All individuals whose tumors were
values would be scrutinized by molecular methods, mainlyMSI(+) were offered a genetic counseling session. Individuals with
germline mutation analysis. We previously tested this for_germlln(_a mutathns and their families were offered one or two more

. . counseling sessions.

mula in a series of colorectal cancer probands. If only
first-degree relatives and th_elr_ cancer statusf was kn_own, th/gn alysis of MS|
value of the formula was limitetf If extensive pedigree
data were used, the formdfavas able to identify most, but A flow diagram of the molecular analyses is shown in Fig 1A. DNA
not all, mutation carriers in our serié%.Unfortunater, extracted from the carcinoma tissue was studied for MSI using the

t . di d familv histori t I BAT26 and transforming growth factor (TGIBRII mononucleotide
EXIENSIVE PEdIgrees and iamily NISoNes are not usua %poly-A) markers by fluorescence-based polymerase chain reaction

available in clinical practice. (PCR). Our previous experience and that of others encouraged us to
Microsatellite instability (MSI) is characteristic of prominently rely on BAT26%3° All results were evaluated by two

HNPCC tumoré! but occurs in a 10% to 15% subset of independent reviewers. The forward (F) and reverse (R) primers used
sporadic colorectal cancers as wW@llThus, MSI is a \Were: BAT26F: TGA CTA CTT TTG ACT TCA GCC; BAT26R:

ativel ive but " cer for HNPGC. e AAC CAT TCA ACA TTT TTA ACC; TGF-BRIIF: CTT TAT TCT
relatively sensitive but nonspecitic marker for - WeGGA AGA TGC TG; TGFBRIIR: GAA GAA AGT CTC ACC AGG

proposed the following criteria for primary selection of ¢ pcR-reactions were carried out in @-reaction volume contain-
colorectal cancer patients for MSI testifigColorectal  ing 100 ng of genomic DNA, X PCR buffer (Perkin Elmer Applied
tumors should be tested for MSI when the patient is undeBiosystems [PE/ABI], Foster City, CA), 200 mmol/L of each dieth-
50 years of age, or has multiple primary cancers of theylnitrophenyl thiophosphate ([dNTP] Finnzymes, Esp(_)o| Finland), 0.3

. . umol/L (TGF-BRII) or 0.6 umol/L (BAT26) of each primer, and 1.5
c_olore_ctum and/or endometnurr_n, or has a fwst-d_egree relag s of AmpliTagGOLD polymerase (PE/ABI). The MgGtoncen
tlve W|th CO|OI’eCta| or endomet”al cancer. Mutatlon analy' tration was 1.5 mmol/L. The f0||0W|ng PCR Cyc|es were used for
sis should then be performed in individuals whose tumorsamplification: BAT26: 95 degrees 10 minutes, 30 cycles of 95 degrees
score MSI{). These criteria were designed based on the45 seconds, 55 degrees 1 minute, and 72 degrees 30 seconds; and
results of a molecular and genealogic analysis of 509TGF-BRII: 94 degrees 10 minutes, 28 cycles of 94 degrees 30 seconds,

ti | tal bafde th t 55 degrees 75 seconds, and 72 degrees 20 seconds. Final extension was
consecutive colorectal cancer proba € presen 72 degrees 10 minutes. PCR products were loaded on a 6% polyacryl-

study, we prospectively tested these criteria in a series ofmide 8-M urea gel and run in an ABI PRISM 377DNA Sequencer
535 newly diagnosed colorectal cancer patients. MoreoverPE/ABI) according to manufacturer’s instructions. The data were
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Table 1. Characteristics of the 535 Colorectal Cancer Probands

Patients With
MSI(—) Patients MSI(+) Patients Germline Mutation All Patients
(n = 469) (n = 66) (n=18) (n = 535)
Characteristic No. % No. % No. % No. %

Site of tumor

Proximal to splenic flexure 113 24 45 68 7 39 158 29

Distal to splenic flexure 354 75 21 32 11 61 375 70
Dukes’ stage

A 94 20 9 14 3 17 103 19

B 173 37 35 53 11 61 208 39

C 129 27 20 30 3 17 149 28

D 61 27 2 3 1 6 63 13
Type of carcinoma

Adenocarcinoma intestinal type 443 94 49 65 12 67 492 92

Partially mucinous adenocarcinoma* 9 2 5 8 2 11 14 3

Mucinous adenocarcinomat 16 3 12 18 4 22 28 5

Signet-ring-cell tumor 1 0.2 0 0 1 0.1
Average age at onset, years 67 66 56 67
First-degree relative with colorectal or 53 11 24 36 15 83 77 14

endometrial cancer

History of colorectal or endometrial cancer 4 1 9 19 7 39 13 2
Age at diagnosis < 50 years 34 7 11 17 5 28 45 8
Any of the three preceding characteristics 83 18 34 52 17 94 17 22
Average no. of first-degree relatives 7.9 7.3 7.3 7.8

verified for cancer

NOTE. Because data were missing in some cases, the numbers shown do not equal the totals in all groups.
*Mucinous cells 25% to 50%.
TMucinous cells > 50%.

collected automatically and analyzed by the GeneScan 3.1 (PE/ABI}he flanking intronic regions and promoter region, as previously
software. In all patients where the tumor showed loss of adenosines idescribed.

the BAT26 tract, the analysis was repeated by comparing paired The significance of a previously unreported missense vaiésk2
normal/carcinoma DNA to confirm the somatic origin of the aberrant exon 12 D603N (1808& A), was evaluated in 90 healthy individuals

alleles and to exclude polymorphisriis3? to eliminate the possibility that it was a polymorphism. For allele-
specific oligonucleotide hybridization, the forward (F) and reverse (R)
Detection of Germline Mutations primers used were: (F): TTT TAG GTG GGT TCC TTT GA, and (R):

CTC CAA AAT GGC TGG TCG TA. PCR reactions were carried out

All 535 patients were scrutinized for the two most common mis- in 20 uL of reaction volume containing 50 ng of genomic DNA XL
match repair gene mutations in Finland. Founder mutation 1 is aPCR buffer, 300 mmol/L of each dNTP, Og8mnol/L of each primer,
3.5-kilobase genomic deletion dflLH1 comprising exon 16, and and 1 unit of AmpliTagGOLD polymerase. The MgQloncentration
founder mutation 2 i81LH1 exon 6 splice site mutation I[VS5-16 A was 2.1 mmol/L. The following PCR cycles were used for amplifica-
at 454 - 1. Together, these two mutations account for more than half (4%ion: 95 degrees 10 minutes, 40 cycles of 95 degrees 1 minute, 58
out of 82) of mutation-positive HNPCC families so far diagnosed in degrees 1 minute, and 72 degrees 1 minute. Final extension was 72
Finland®® Mutation 1 was detected by a PCR-based method that haslegrees 10 minutes. PCR products were run in 2% agarose gel to verify
been described previousk Mutation 2 was detected by allele-specific the amplification, thus avoiding the need for hybridization with a
oligonucleotide hybridization, as previously descrifédwith the wild-type probe. PCR-products from three individuals were pooled
following modifications. PCR-products were run in 2% NuScieve together onto the filter. Probe was labeled wiHP*’ATP using
agarose gel (FMC Bioproducts, Rockland, ME) to verify the amplifi- T4-polynucleotide kinase (New England Biolabs Inc, Beverly, MA).
cation, thus avoiding the need for hybridization with a wild-type probe. Filters were hybridized with a probe containing the mutant sequence
PCR-products from three individuals were pooled together onto the(5" CTC AGC TAA ATG CTG TTG TC 3). If a positive signal was
filter. Filters were hybridized with a probe containing the mutant obtained, the respective samples were rehybridized separately on a new
sequence (5CTT CTG TTC AAG TGG AGG AC 3). If a positive filter.
signal was obtained, the respective samples were rehybridized sepa- Missense change G322D {&A) in MSH2exon 6 has been reported
rately on a new filter. both as a pathogenic mutatinand as a polymorphistf (http:/

If neither of the founder mutations were detected but the patient’swww.nfdht.nl/database/mdbchoice.htm). We evaluated the presence of
tumor had displayed MSI, mutation analysisMEH1 andMSH2was this change in 89 cancer-free individuals biinfl (New England
performed by direct genomic sequencing of the coding exons, includingBioLabs) digestion. The F and R primers used were: (F): TGA GCT
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A Colorectal cancer probands
(n=535)
Tumor MSI
analysis
No microsatellite instability Microsatellite instability
(n = 469) (n=66)

Analysis for

mutations 1 & 2 Full mutation analysis of

MSH?2 and MLHI

0 13 5
Founder mutations Other mutations
Mutation 1 (n=9) MSH?2 MLHI1
Mutation 2 (n =4) (n=1) (n=4)
Total mutations Fig 1. (A) Flow chart and results of
(n=18) the study. (B) Calculated flow chart and
results of the study if the proposed se-
lection criteria had been applied.
B Colorectal cancer probands
(n = 535)
Selection criteria
Fulfilling criteria Not fuifilling criteria
(n=117) (n=418)
no further measures

No microsatellite

. o Microsatellite
instability instability
(n=83) (n = 34)

no further measures

Full mutation
analysis of MLH1
and MSH2

Total mutations
n=17)

TGC CAT TCT TTC TAT T, and (R): TGG TAT AAT CAT GTG mmol/L of each dNTP, 0.6 mmol/L of each primer, and 1 unit of

GGT AAC TGC. PCR reactions were carried out in 2D of reaction AmpliTagGOLD polymerase. The Mgglconcentration was 2.1

volume containing 50 ng of genomic DNA, ¥ PCR buffer, 300  mmol/L. The following PCR cycles were used for amplification: 95
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Table 2. Data on the 18 Patients With Germline MSH2 and MLH1 Mutations

No. of First- No. of First-Degree
Age at Degree Relatives With No. of Synchronous or No. of First-Degree
Patient Onset Relatives Colorectal or Previous Colorectal or Relatives With Other
No. (years) Identified Endometrial Cancer Endometrial Cancer Cancers Mutation Detected
138 39 5 0 1 3 MSH2 exon 13, D603N (G—A)
275 72 9 1 1 4 3.5-kb genomic deletion of MLH1 exon 16
587 45 10 1 0 0 MLH1 exon 6, 454-1G—A (splice acceptor)
614 75 6 3 2 0 MLHT exon 4, 1107R (T-G)
615 39 5 2 0 0 MLH1 exon 6, 454-1G—A (splice acceptor)
661 54 6 1 0 1 MLH1 exon 4, [107R (T—-G)
676 41 7 1 0 0 3.5-kb genomic deletion of MLH1 exon 16
698 43 4 1 0 0 3.5-kb genomic deletion of MLH1 exon 16
700 61 6 0 0 2 MLH1 exon 6, 454-1G—A (splice acceptor)
811 58 14 1 1 2 MLH1 exon 4, 1107R (T-G)
870 61 5 1 0 1 MLHT exon 4, Y126X (C—G)
899 59 6 1 0 0 MLH1 exon 6, 454-1G—A (splice acceptor)
952 66 10 2 2 1 3.5-kb genomic deletion of MLH1 exon 16
953 64 9 6 0 0 3.5-kb genomic deletion of MLH1 exon 16
955 65 7 1 0 1 3.5-kb genomic deletion of MLH1 exon 16
1027 57 8 0 1 0 3.5-kb genomic deletion of MLH1 exon 16
1077 56 6 2 1 0 3.5-kb genomic deletion of MLH1 exon 16
1095 56 8 2 0 1 3.5-kb genomic deletion of MLH1 exon 16

degrees 10 minutes, 40 cycles of 95 degrees 1 minute, 58 degreesdnalysis of a set of five markérsthat gave no evidence of
minute, and 72 degrees 1 minute. Final extension was 72 degrees Qig|.

minutes. PCR-products were run in 2% agarose gel to verify the

amplification.Hinfl cuts the PCR fragment (239 base pairs [bp]), which Mutation Analysis

contains the substitution into two fragments (approximately 60 bp and . .
180 bp), whereas the wild-type PCR fragment lacks the restriction site Founder mutations 1 and 2 were screened in all 535

and is not digested. The digestion was performed in NEBuffer ~ probands. No cases were found among the 469 MEBI(
(New England BioLabs) at37°C overnight. After digestion the PCR cases, whereas, of the 66 M$l(cases, 13 displayed either
products were electrophoresed through 3% agarose gel. mutation 1 (nine cases) or mutation 2 (four cases) (Table 2).
Genomic sequencing of the remaining 53 M&)(cases
RESULTS . . :
revealed three cases of a third recurrent mutation, a mis-
Sampling sense mutation in exon 4 of th®ILH1 gene (I107R

320[T—G]). The mutation has been studied functionally

On thg pasis of Finnish. Cancer Registry data on regi.ona‘lmd shown to be pathogeriit.Further previously unre
cancer incidenc& we estimate that the sample collection ported changes were detected in each of two MSI(

covered approximately 60% of all colorectal carcinomasprobands’ nonsense mutatiddLH1 exon 4 (Y126X
rempved betvyeen March 1996 and Jupe 1998 in the CO”‘tib[B78C%G]) and missense mutatiMSH2exon 12 (D603N
oratmg hospitals. .The patlepts .prowde a representatlveflsosG_)A])_ The latter was absent in 90 healthy control
sampling of the entire population in the area because almosf,jyiqyals. Both patients had a family history compatible

no operations for colorectal cancer are performed in Othe(/vith HNPCC (Table 2), so these changes are likely to be
hospitals in the region. We discuss below (see DiSCUSSionbathogenic ’

why the patients we accrued were unlikely to be biased for previously reported chang@VISH2 exon 6 G322D

or against HNPCC. (G—A),>>3was present in one of the MS#) patients but

also in six (6.7%) out of 89 healthy controls. This change
seems to be a neutral variant. Thus, altogether 18 mutations

Of the 535 cancer samples, 66 (12%) displayed MSlwere found among the 535 probands (3.4%).
(Table 1). All 66 had instability at the BAT26 locus; the

analysis of the TGEBRII poly A tract displayed a deletion
in 58 of the MSI@) samples (88%) and in two additional  Entire series. Forty-five probands (8.1%) were under
cases. These two tumors were considered Myplafter 50 years of age (Table 1). Thirteen patients (2.4%) had a

MSI

Fulfillment of Risk Criteria
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history of synchronous or previous primary colorectal then only approximately half to one third of all HNPCC can be
and/or endometrial tumors. On average, eight first-degreenolecularly diagnosed at present.
relatives were identified for each proband (Table 1). In 77
cases (14.3%), the proband was found to have at least one DISCUSSION
first-degree relative with colorectal and/or endometrial can- Our results allow us to calculate the outcome if this study
cer. In total, 117 probands (21.8%) fulfilled at least one ofhad been conducted by selecting patients for MSI analysis
the three criteria. based on age, previous tumor, and positive family history
Mutation-positive patients. Among the 18 new HNPCC (Fig 1b). Only 117 patients (22%) would have been selected
patients, only five were less than 50 years, seven had #or MSI analysis, and only 34 of them (6% of the total)
previous or synchronous colorectal or endometrial cancer, andould have been MSi) and subjected to mutation anal-
15 fulfilled the criterion that one first-degree relative hadysis. Among these 34 patients, 17, or half, would have been
colorectal or endometrial cancer (Table 2). Notably, 17 pa-diagnosed with a germline mutation, ie, HNPCC. One
tients (94%) fulfilled at least one of the three criteria. Onepatient (6%) would have been missed. Figures of a similar
patient, a 61-year-old woman, did not (patient no. 700, Tablenature need to be obtained from other populations and
2). None of her six first-degree relatives had colorectal orcircumstances. For instance, it is not clear whether the
endometrial cancer, nor had she had cancer previously. Howexistence of founder mutations, such as the ones predispos-
ever, when her pedigree was extended, typical HNPCC feaing to HNPCC in Finland, increases the overall HNPCC
tures became apparent because there were distant genealdgeidence. It is also possible, at least in principle, that
cally related relatives with early-onset colorectal cancer. Thignismatch repair gene mutations show different penetrances
patient would not have been diagnosed if the described criterian different populations and circumstances. Nevertheless,
had been applied. Based on typical family histories in the entirehe results presented here can be tentatively extrapolated
series of patients, only three fulfilled the original Amsterdaminto a true population-based diagnostic endeavor, for in-
criteria’ and two additional patients fulfilled the more relaxed stance as follows. In the state of Ohio (population, 10
Amsterdam criterid. Among these five patients, one (C576) million) colorectal cancer is diagnosed in 6,100 individuals
was MSIE). Mutations inMLH1 andMSH2were sought in  annually®>® The requirement for MSI testing being 22%,
this patient but not found. The remaining four patients wereonly 1,342 such tests would need to be performed and
MSI(+) and mutation-positive. These data illustrate the rela-would disclose 6% of the total or 366 MS1] results. Thus,
tively high specificity but low sensitivity of the Amsterdam only 366 germline mutational analyses would be needed to
criteria. Even when the population registries were used taliagnose the approximately 165 new mutation-positive
enlarge the pedigrees of all 18 HNPCC patients to comprise alNPCC patients (2.7%) that would occur. Our results
average of 38 relatives, six did not fulfill the Amsterdam suggest that the rate of missed mutations would be low. This
criteria. None of the 469 patients whose tumors were MBI(  scenario, although hypothetical at present, illustrates the
fulfilled the Amsterdam criteria. general feasibility of population-based approaches to the
practice of human cancer genetics in a clinical and popula-
Frequency of HNPCC tion setting. In this scenario, account is not taken of several
Combining the results of this study with those of a previousfactors that are likely to reduce its feasibility, such as
investigation on the same geographically defined popul&tion,noncompliance of patienfS, inability to provide even
28 mutation-positive patients were detected in a cohort ofirst-degree relative family histories and to assess personal
1,044 patients newly diagnosed with colorectal cancer. Thus;isk,** lack of interest on the part of physicians, other health
the proportion of mutation-positive HNPCC in this combined personnel, and the societ§ fear of discriminatiorf? and
series is 2.7%. The 95% confidence interval is 1.7% to 3.2%¢ost issueé®
calculated as a normal approximation to the binorffiahs- The model we propose relies heavily on the MSI test as
suming a 5% lifetime risk of colorectal cancer, an incidence ofa primary screen. A high sensitivity is suggested by the fact
gene carriers calculated as 2.7% of 5%, or 0.135%, or on¢hat 80% to 95% of HNPCC tumors have been shown in the
carrier in 740 individuals, is suggested in this population. Thispast to be MSI{).***® However, these tumors emanated
is an underestimate because the mutations are not 100%tom members of previously diagnosed typical HNPCC
penetrant. Furthermore, these figures pertain only to HNPCCfamilies. It does not automatically follow that the sensitivity
caused by mutations iMLH1 and MSH2 These genes of MSI is equally high in tumors from newly diagnosed,
account for the great majority of all HNPCC mutations in apparently sporadic colorectal cancer patients. Our study
genes that are known tod&y® However, if the proportion of  provided an excellent test of this in that we screened all
all HNPCC is between 5% and 10% of all colorectal canters, 1,044 patients for two founder mutations that are so wide-
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spread that they account for over half of all HNPCC in theour series with the proportion of all patients in this age
country. Among the total of 128 MSK) patients, 19 were category in Finlantf and found both to be 8%. Thus, a bias
found to have one of these mutations, whereas among 91 favor of young age, a major predictor of HNP&Qlid
MSI(—) patients, no such mutation was found. We considemot occur in this series, and we are not aware of other biases
this to indicate that MSI, when adequately determined either.

shows high sensitivity for mutation-positive HNPCC tu-  In contrast, there are reasons to suggest that 3.4% is an
mors. These data also confirm that BAT26 alone is aunderestimate. MSI could show false-negative results either
sensitive indicator of MSI as suggested* However, the  for technical reasons or because the specimen did not
specificity of MSI is low mainly because a large proportion contain enough cancer cell nuclei. The sensitivity of se-
of all MSI(+) tumors are caused by epigenetic silencing ofquencing to detect heterozygous mutations in these genes is
the MLH1 gene, a somatic event caused by promoterdifficult to evaluate, but it certainly is not 1009%.More-
methylation?® We show here that the specificity can be over, large deletions that are not detectable by most methods
enhanced to approximately 50% by selecting patients fulexcept Southern hybridization exist MSH2 and could
filling certain clinical criteria. Only two thirds of the account for up to 10% of all mutatior8.Finally, HNPCC
mutation-positive individuals fulfilled the Amsterdam crite- (albeit perhaps with somewhat unusual phenotypic features)
ria for HNPCC' even when extensive pedigree information has recently been shown to be caused by mutations in
was available, ie, when an average of 38 relatives peMSHG**but how commonly this occurs is unclear. Thus,
proband were identified and their cancer status ascertaindtie 2.7% figure obtained in this study when combined with
(data not shown). We do not presently have enough evia previous figure of ourjs in all likelihood an underesti
dence to evaluate whether the cancer penetrance is lower imate in the population we studied. If HNPCC accounts for
HNPCC families identified as described in this article 5% to 10% of all colorectal cancérand as the 2.7%
compared with data from previously studied large typical proportion found by us is considerably lower, it is increas-
HNPCC families’” Such data will presumably be forthcem ingly important to recognize the existence of both mutation-
ing when further studies become available. positive and mutation-negative HNPCE In this study,

Is the 3.4% frequency of detectable HNPCC among 53%nly one patient clearly had mutation-negative [and
unselected colorectal cancer patients a reliable estimatd@SI(—)] HNPCC. Such patients may have yet unknown
There could have been biases inflating the figure. Fopredisposing genes. We do recommend that they and their
instance, even though the protocol called for accrual ofrelevant family members be offered clinical cancer surveil-
every patient, as many as 40% were missed for a variety ofance.
reasons, the most common one being vacation of the
surgeon or protocol nurse. We considered whether the ACKNOWLEDGMENT
pat_le_nts accrue_d m'gh_t have been inadvertently enrlc_:hed for We gratefully acknowledge contributions by the Finnish Cancer
individuals at higher risk of HNPCC. To evaluate this, we Rregistry. We thank Siv Lindroos, Kirsi Laukkanen, Sinikka Lindh,
compared the proportion of patients under the age of 50 irKirsi Pylvannen, and Tuula Lehtinen for assistance.
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Myelodysplasia After Autotransplantation interpreted as probabilities, in the hypothetical situation that the
. . . competing risks could be eliminated. If the event is MDS/AML,
To the Editor: We share the point that secondary myelodysplasiayep, the Kaplan-Meier method would produce estimated probabili-

and secondary acute myelogenous leukemia (MDS/AML) rates play afjes of MDS/AML in the hypothetical situation that the risk for
important role in the evaluation and judgment of treatment modalitieSyeaih has been completely removed. The crude rate is also statisti-
in high-dose therapy (HDT) with autologous hematopoietic progenitor-ca”y misleading, because it does not account for the censoring
cell support for lymphoid malignancies. Two recent reports on low- within the years of follow-up. To allow for censoring, the MDS/
grade lymphoma with reverse Kaplan-Meier cumulative incidences ofAML rate must be weighted with the overall survival rate, which
greater than 15% are compellifg.This incidence is higher than what |eads to a better estimate of the cumulative incidence. Details about
was reported in most series or registry data on HDT with autologouscalculation and corresponding SEs can be found in Marubini &t al.
stem-cell support.Several factors have been incriminated: condition- In particular, the usefulness of this cumulative incidence estimate
ing regimen, type of prior chemotherapy (with a special emphasis orhas been illustrated in articles on local recurrence of breast c&ncer.
fludarabine), and bone marrow in vitro treatment. In the study reportedn the case of no censoring, the cumulative incidence rate is equal to the
by Micallef et af from the St Bartholomew’s Hospital, total-body crude rate. In our institution, in the presence of strong censoring (10-year
irradiation (TBI) was suspected as the main factor responsible for thisurvival rate, 58.0%; 95% confidence interval, 52% to 64.0%, the 7-year
unusual high incidence of secondary MDS. In our institution, in 395 cumulative incidence rate of MDS/AML was 4.0%; the crude rate (2.8%)
patients with lymphoid malignancies submitted to autotransplantation/éads to an underestimation, whereas the Kaplan-Meier method (6.3%)
the 7-year cumulative incidence was 6.3% (11 patients; 95% confi/éads to an overestimation.

dence interval, 2.3% to 10.3%; crude rate, 2.8%), and one half of them So, before making definitive decisions in the absence of a random-
had received TBI. But before eliminating radiation therapy from ized trial comparing TBI versus non-TBI conditioning regimens, we

preparative regimens for patients with lymphoma, a discussion of the®u99est that MDS/AML cumulative incidence and multivariate analy-
discrepancy induced by the application of different statistical ap_ses should be computed with an approach that accounts for competing

proaches seems indicated, with special emphasis on the interpretati&?ks'

of resulting estimates. Nicolas Mounier
First, all published reports are retrospective analyses and few of them Christian Gisselbrecht

have control populations. We designed with Andre étaaktudy on Institut d’Hematologie

Hodgkin’s disease (HD), with an important goal of eliminating this Hopital Saint Louis

type of bias. Three ungrafted Hodgkin's patients treated with conven- Paris, France

tional chemotherapy and radiation therapy were randomly matched

with one grafted patient treated with a chemotherapy-only conditioning REFERENCES

regimen. The different parameters used for matching were primary

sensitive disease, primary refractory disease (PRD), or first relapse; age 1+ Friedberg JW, Neuberg D, Stone RM, et al: Outcome in patients
at HD diagnosis; sex; clinical stage (I-1 or I1l-1V); presence or absence With myelodysplastic syndrome after autologous bone marrow trans-

of “B” symptoms; and follow-up at least as long as the interval betweenplantation for non-Hadgkin's lymphoma. J Clin Oncol 17:3128-3135,

the end of first therapy and the date of graft for the reference case.999

Overall, 1,179 ungrafted patients were matched with the 393 graﬂedrelza.te“élI?IIEIOLN?'IaE:gng;%n szzﬂc;ngg:) ST;JLIS;Z fn ztloagn-gzzriggl;emia
cases: 258 in the PRD group, 300 in the primary sensitive diseas yelodysp y yelog

e ; ) o .
. ) . after high-dose therapy with autologous hematopoietic progenitor-cell

group, ar?d 621 in the first relapse group. Six cases of MDS/A_ML support for lymphoid malignancies. J Clin Oncol 18:947-955, 2000

occurred in the grafted group (crude rate, 1.5%) and 18 occurred in the 3. Darrington DL, Vose JM, Anderson JR, et al: Incidence and

conventionally treated group (crude rate, 1.5%). The S-year cumulativen o cterization of secondary myelodysplastic syndrome and acute
incidence of MDS/AML was 4.3% for the grafted group, in which 80% 1,y e|0genous leukemia following high-dose chemoradiotherapy and

of patients received radiation therapy during the disease course. 18 iologous stem-cell transplantation for lymphoid malignancies. J Clin
multivariate analysis, only four factors were significantly correlated oncol 12:2527-2534, 1994

with an increased risk of second malignancy in the whole population: 4. Andre M, Henry-Amar M, Blaise D, et al: Treatment-related

age over 40 years’(< .001), relapseR = .006), PRD P = .033),  deaths and second cancer risk after autologous stem-cell transplantation

HDT (P = .024). This work clearly demonstrated an independent riskfor Hodgkin’s disease. Blood 92:1933-1940, 1998

owing to HDT with the drug-only conditioning regimen and raises the 5. Marubini E, Valsecchi MG: Analysing Survival Data from

question of the interpretation of rate estimates in the presence oClinical Trials and Observational Studies. Chichester, NY, Wiley, 1995

competing events. 6. Veronesi U, Marubini E, Del Vecchio M, et al: Local recurrences
Second, the methodology proposed by Kaplan and Meier toand distant metastases after conservative breast cancer treatments:

estimate survival curves is perfectly suitable when the end point isPartly independent events. J Natl Cancer Inst 87:19-27, 1995

death or a combined end point is event-free survival. However, if

the aim of the study is to estimate the probability of a particular In Reply: We agree with Drs Mounier and Gisselbrecht that it may

event in the presence of other competing events, then this methodse premature to eliminate all radiation therapy from transplantation-

ology fails, because the resulting incidence curves can only bepreparative regimens for patients with non-Hodgkin’s lymphoma solely

3446 Journal of Clinical Oncology, Vol 18, No 19 (October 1), 2000: pp 3446-3456
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on the basis of recently published retrospective analySdsowever, 6. Fisher RI, Gaynor ER, Dahlberg S, et al: Comparison of a
there are important distinctions between our study on bone marrowstandard regimen (CHOP) with three intensive chemotherapy regimens
transplantation for non-Hodgkin’s lymphoma and the cited study byfor advanced non-Hodgkin’s lymphoma [see comments]. N Engl J Med
Andre et at on second malignancies after autologous stem-cell328:1002-1006, 1993
transplantation for Hodgkin’s disease. In the Hodgkin's disease study, 7. Gooley TA, Leisenring W, Crowley J, et al: Estimation of failure
the majority of grafted patients and conventionally treated controlprobabilities in the presence of competing risks: New representations of
patients received mechlorethamine, vincristine, procarbazine, and preald estimators. Stat Med 18:695-706, 1999
nisone (MOPP) chemotherapy, a regimen that is independently asso-
ciated with secondary acute myelogenous leukemia (AML), particu-
larly when combined with radiotherapyA control group of patients is
critical in this situation, because it is important to distinguish thg ,eﬁ?CtsProbIematic WHO Reclassification of
of MOPP from the effects of the chemotherapy-only conditioning .
regimen. Very few of our patients received MOPP-like regimens, andMyelc'dySpIaStIC Syndromes
10 of our patients who subsequently developed myelodysplastic syn- To the Editor: A World Health Organization (WHO) panel recently
drome (MDS) were treated only with cyclophosphamide, doxorubicin,issued a report in thdournal of Clinical Oncologywith proposals for
vincristine, and prednisone before autologous stem-cell transplantationreclassifying myelodysplastic syndromes (MBS this report, sug
a well-studied regimen not historically associated with MDS in gestions were made to modify the French-American-British (FAB)
standard dosin§.Moreover, the series by Andre et‘amay have  definition€ of MDS. An important goal for characterizing patients with
underestimated MDS risk by evaluating cumulative incidence of MDSMDS is to further improve methods that enhance our ability to better
at 5 years, which in our series was significantly shorter than therisk-stratify patients according to their morphologic and biologic
reported 10-year incidence. features. Such approaches could improve prognostication and treatment
Mounier and Gisselbrecht are correct in noting that the cumulativefor these individuals, but any changes should be evidence-based. Many
incidence provides an unbiased estimate of the rate of MDS/AML inof the proposals of the WHO panel are controversial, lack supportive
the setting in which patients who die of disease or other causes arélata, and should not be adopted without much wider discussion.
censored for incidence of MDS/AMLWe have reanalyzed our data 1. The WHO panel proposed excluding refractory anemia with
and find that the cumulative incidence of MDS/AML in our series is excess blasts in transformation (RAEBT) patients from MDS, propos-
14.5%. This is, as expected, lower than the rate of 19.8%, which weng acute myeloid leukemia (AML) to now include patients with 20%
obtained by inverting the Kaplan-Meier estimator. Nevertheless, 14.5%marrow blasts rather than the previously used 30% valiée
remains an unacceptably high rate of MDS after autologous transplanrecognize that the blast percentage alone is an arbitrary feature.
tation for non-Hodgkin’s lymphoma, and novel strategies must beHowever, MDS is distinguished from de novo AML not merely by
developed to prevent this devastating complication. marrow blast count, but by a more indolent pace of disease associated
with distinctive biologic feature$®
For a number of reasons, we believe that RAEBT is not AML, and
its inclusion as AML would be problematic. In contrast to AML, the
differing features of RAEBT include the following: (a) the pace of
disease is more indolent (thus requiring MDS to have clinical stability
for 1 to 2 months, in contrast to the relatively acute course of AlyIL)
(b) some early MDS patients evolve into RAEBT, generally with an
indolent course; (c) morphologic dysplasia is evident in RAEBT, not in
all AML patients; (d) the biology of RAEBT stem cells differs from
REFERENCES that of standard AML, with an increase in the former entity of_
complex/poor-risk cytogenetics, early stem-cell phenotype, and multi-
1. Friedberg JW, Neuberg D, Stone RM, et al: Outcome in patientsdrug resistance overexpressidnand (e) RAEBT patients (diagnosed
with myelodysplastic syndrome after autologous bone marrow transwith characteristics excluding true de novo AML) have poorer response
plantation for non-Hodgkin’s lymphoma. J Clin Oncol 17:3128-3135, to standard chemotheraBy. This feature is associated with the
1999 inherent biology of the MDS-related neoplastic clone rather than solely
2. Krishnan A, Bhatia S, Slovak ML, et al: Predictors of therapy- with the blast percentage per se.
related leukemia and myelodysplasia following autologous transplan- Given these disparate features, we are concerned that the WHO
tation for lymphoma: An assessment of risk factors. Blood 95:1588-proposal merging RAEBT and AML risks losing these fundamental
1593, 2000 distinctions. Such approaches have implications for patient manage-
3. Micallef IN, Lillington DM, Apostolidis J, et al: Therapy-related ment as well as for accurate design and interpretation of clinical trials.
myelodysplasia and secondary acute myelogenous leukemia after 2. The WHO panel also proposed that refractory anemia (RA, or
high-dose therapy with autologous hematopoietic progenitor-cell suptefractory anemia with ringed sideroblasts [RARS] have abnormalities
port for lymphoid malignancies. J Clin Oncol 18:947-955, 2000 solely involving the erythroid line. However, as clinically characterized
4. Andre M, Henry-Amar M, Blaise D, et al: Treatment-related by most MDS investigators, MDS requires dysplasia in at least two
deaths and second cancer risk after autologous stem-cell transplantatitvematopoietic cell line$lt is well recognized that RARS (a subgroup
for Hodgkin's disease. Blood 92:1933-1940, 1998 of MDS) differs clinically from unilineage erythroid dysplasia, such as
5. Jones SE, Miller TP, Connors JM: Long-term follow-up and is present in pure sideroblastic anemia (also termed idiopathic sider-
analysis for prognostic factors for patients with limited-stage diffuse oblastic ineffective erythropoiesi€)The latter has a much improved
large-cell ymphoma treated with initial chemotherapy with or without natural history, essentially lacking evolution to AML. These unilineage
adjuvant radiotherapy [see comments]. J Clin Oncol 7:1186-1191, 198@rythroid dysplastic changes may also occur in a number of reactive

Jonathan W. Friedberg

Donna Neuberg

Arnold S. Freedman
Dana-Farber Cancer Institute

Brigham and Women'’s Hospital
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Boston, MA
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nonneoplastic conditions. Merging these distinctive entities would 8. The WHO proposals suggest excluding from MDS the “low blast
problematically blur relevant clinical distinctions. count” leukemias with “AML-type” cytogenetic abnormalities, eg,

3. The WHO panel added a new category of “refractory cytopeniat(8;21), inv(16), t(15;175° We concur with this suggestion. In fact, a
with multilineage dysplasia (RCMD)”. Although many patients with problem with some prior studies of MDS patients that suggested that
these findings have poorer prognoses than those lacking extensii@AEBT and AML were similar was their inclusion of a number of
dysplasia'® data have not demonstrated independent prognostic valugatients with these cytogenetic findings within the RAEBT subgrdup.
of these abnormalities (ie, independent of marrow cytogenetic abnor- Thus although further morphologic advances (eg, degree of dyspla-
malities and blasts, degree and number of cytopenias). Such weightingia, fibrosis, cellularity) could provide additive information for charac-
of clinical and biologic variables has been shown by the Internationalterizing MDS, we believe that such proposals should be evidence-based
MDS Risk Analysis Workshop to be important for classifying MDS, and built upon well-established forms of MDS categorization (eg, FAB,
generating the International Prognostic Scoring System (IPS8). IPSS$“unless clear data indicate otherwise. Such an approach should
addition, RARS patients with multilineage dysplasia would be mergeddemonstrate the independent nature of new criteria by multivariate
with other RCMDs, despite data indicating differences for RARS statistical analysis. Regarding biologic advances, as new understanding
regarding certain therapeutic responses. of critical molecular, immunologic, and cytogenetic features of MDS

These features highlight two important issues not addressed by themerge, addition of these parameters to currently accepted methods of
WHO proposals: (a) the lack of minimum essential criteria for defining characterization will likely further improve prognostication methods
MDS, and (b) the lack of morphologic criteria for defining dysplastic for MDS. For the reasons given above, we do not believe the WHO
involvement of a particular hematopoietic cell line (as needed for theproposals for reclassifying MDS provide useful new information for
diagnosis of RCMD and RA). either prognostic or morphologic assessment of these patients.

4. The WHO group proposed another new category: “MDS, unclas-
sifiable.” This entity is not further defined. Such a category is confusing
and would include a miscellany of poorly characterized cases. It would * Members of the International MDS Study Group who contributed
not add clarity to communication about diagnostic classification. Into this letter are as follows: Peter Greenberg, Jeanne Anderson, Theo
contrast, the use of FAB criteria has permitted nearly all MDS cases tqje Witte, Elihu Estey, Pierre Fenaux, Pankaj Gupta, Terry Hamblin,
be classified, with relative consistency of definitions worldwide. Eva Hellstrom-Lindberg, Alan List, Ghulam Mufti, Radana Neuwir-

5. The WHO proposals retain refractory anemia with excess blastgova, Kazuma Ohyashiki, David Oscier, Guillermo Sanz, Miguel Sanz,
(RAEB) as a category. It is reasonable to retain this category. Howeverand Cheryl Willman. Their affiliations are as follows: Stanford Uni-
although this category was initially used by FAB, it has become well versity Medical Center, Stanford, CA; University of Texas Health
recognized that RAEB patients witis 10% blasts had poorer prog- Sciences Center, San Antonio, TX; University Hospital St. Reboud,
noses than those with less than 10% bl4sfsNew and germane  Nijmegen, the Netherlands; M.D. Anderson Cancer Center, Houston,
classifications would best provide good opportunity for segregatingTx; Services des Maladies du Sang, Lille, France; VA Medical Center,
RAEB into two subcategories. Minneapolis, MN; Royal Bournemouth Hospital, Bournemouth, En-

6. The WHO proposals include 5gsyndrome as a separate entity. gland; Karolinska Institute, Huddinge, Sweden; University of Arizona
Although a classical syndrome with 5galone has been describ&,  cancer Center, Tucson, AZ; King's College Hospital, London, En-
many patients with the 5g abnormality lack consistent clinical gland; Charles University Hospital, Prague, Czechoslovakia; Tokyo
features, particularly if they have additional cytogenetic abnormalitiesmedical University, Tokyo, Japan; Hospital Universitario La Fe,
or higher marrow blast percentages (including AML patients with valencia, Spain; and University of New Mexico Cancer Center,
5q-).*****Multivariate analyses have failed to show-5gytogenetic  Albuguerque, NM.
features in MDS to have independent prognostic significance. Simi-
larly, although other cytogenetic subgroups may have somewhat REFERENCES
specific clinical features (chromosome 7, 17p abnormalities), they also
have not been shown to be distinctive in multivariate analysis. Rather, 1. Harris N, Jaffe E, Diebold J, et al: World Health Organization
incorporating MDS patients’ specific cytogenetic abnormalities with classification of neoplastic diseases of the hematopoietic and lymphoid
other clinical features (eg, blasts, cytopenias), as in IPSS categorizaissues: Report of the Clinical Advisory Committee meeting—Airlie
tion,* more usefully defines the natural history of their disease. House, Virginia, November 1997. J Clin Oncol 17:3835-3849, 1999

7. The WHO proposals suggest that all patients with chronic 2. Bennett JM, Catovsky D, Daniel MT, et al: Proposals for the
myelomonocytic leukemia (CMML) be placed into another new sub- classification of the myelodysplastic syndromes. Br J Haematol 51:
group, that of “MDS/myeloproliferative diseases (MPD).” Although 189-199, 1982
cellular dysplasia may be present, CMML is predominantly an MPD, 3. Bennett JM, Catovsky D, Daniel MT, et al: Proposals for the
with dominant clinical characteristics of excessive myeloprolifera- classification of the acute leukemias. Br J Haematol 33:451-458, 1976
tion.2618 Despite marrow blast percentage having major influence on 4. Greenberg P, Cox C, Le Beau MM, et al: International scoring
clinical outcomes, it seems confusing to consider (for example)system for evaluating prognosis in myelodysplastic syndromes. Blood
leukopenic RAEB patients possessing monocytosis as having CMML89:2079-2088, 1997
and to merge such patients with atypical chronic myeloid leukemia (as 5. Head DR: Revised classification of acute myeloid leukemia.
included in the MDS/MPD category by the WHO proposal). MDS Leukemia 10:1826-1831, 1996
patients with relatively low WBCs who have monocytosis seem to be 6. Willman CL: Molecular genetic features of myelodysplastic
best categorized as an MDS subgroup defined by their marrow blastyndromes. Leukemia 12:S2-6, 1998 (suppl 1)
percentage using FAB (or as nonproliferative CMM®), rather than 7. Wattel E, De Botton S, Luc Lai J, et al: Long-term follow-up of
as standard CMML. Even this is not an entirely satisfactory characterde novo myelodysplastic syndromes treated with intensive chemother-
ization, as some patients with nonproliferative CMML become prolif- apy: Incidence of long-term survivors and outcome of partial respond-
erative in the course of time. ers. Br J Haematol, 98:983-991, 1997

Members of the International MDS Study Group*
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8. De Witte T, Sucio S, Peetermans M, et al: Intensive chemother-myeloid leukemia (AML§ should be made to permit better identifica
apy for poor prognosis myelodysplasia (MDS) and secondary acutdéion of biologically distinct subgroups of patients. The following
myeloid leukemia following MDS of more than 6 months duration: A paragraphs address the major concerns of the International MDS Study
pilot study by the Leukemia Cooperative Group of the EuropeanGroup (IMDSSG) and reflect the discussions of the Airlie House
Organization for Research and Treatment in Cancer. Leukemia 9:1805conference participants.

1811, 1995 1. Elimination of the category of refractory anemia with excess

9. Germing U, Gatterman N, Aivado M, et al: Two types of acquired blasts in transformation (RAEBT) by lowering the blast requirement for
idiopathic sideroblastic anaemia (AISA): A time-tested distinction. Br J a diagnosis of AML from 30% to 20% risks losing the fundamental
Haematol 108:724-728, 2000 difference between AML and RAEB T their letter, the members of the

10. Rosati S, Mick R, Xu F, et al: Refractory cytopenia with IMDSSG argue that RAEBT is biologically different from AML, and
multilineage dysplasia: Further characterization of an 'unclassifiable’that it has a more indolent pace. In part, we agree. But the comparison
myelodysplastic syndrome. Leukemia 10:20-26, 1996 that must be made is whether there are significant biologic and clinical

11. Hellstrom-Lindberg E: Efficacy of erythropoietin in the myelo- differences between RAEBT and the proposed WHO category into
dysplastic syndromes: A meta-analysis of 205 patients from 17 studieswhich such cases would be reclassified, ie, “AML with multilineage
Br J Haematol 89:67-71, 1995 dysplasia (with or without a preceding history of MDS).” The literature

12. Sanz GF, Sanz MA, Vallespi T, et al: Two regression modelsindicates that RAEBT and cases of AML that arise from a previous
and a scoring system for predicting survival and planning treatment inMDS or that have a background of multilineage dysplasia share
myelodysplastic syndromes: A multivariate analysis of prognosticimportant biologic and clinical features, including poor-risk cytoge-

factors in 370 patients. Blood 74:395-408, 1989 netic abnormalities, increased expression of MDR-1, and poor response
13. Van den Berghe H, Vermaelen K, Mecucci C, et al: The-5q to chemotherap§® Some investigators have also reported that when
anomaly. Cancer Genet Cytogenet 17:189-255, 1985 matched for similar disease features, patients with RAEBT and AML

14. Kantarjian H, Keating M, Walters R, et al: Therapy-related who are treated with identical therapy have nearly identical outcome
leukemia and myelodysplastic syndrome: Clinical, cytogenetic andand survival timeg:® Furthermore, our interpretation of the data
prognostic features. J Clin Oncol 4:1748-1757, 1986 generated by the International MDS Risk Analysis Workshop is that

15. Keating M, Smith T, Kantarjian H, et al: Cytogenetic pattern in RAEBT is not necessarily more indolent than AML; 25% of patients
acute myelogenous leukemia: A major reproducible determinant ofwith = 20% marrow blasts evolved to AML in 2 to 3 months, 50% in
outcome. Leukemia 2:403-412, 1988 3 months, and more than 60% within 1 year, with an overall median

16. Fenaux P, Benscart R, Lai J, et al: Prognostic factors in adulsurvival time less than 1 yea?.The sum of such data indicates to us
chronic myelomonocytic leukemia: Analysis of 107 cases. J Clin Oncolthat patients with MDS and 20% blasts in the marrow have essentially

6:1417-1424, 1988 the same disease as patients with AML with multilineage dysplasia and
17. Storniolo AM, Moloney WC, Rosenthal DS, et al: Chronic 30% blasts in the marrow.
myelomonocytic leukemia. Leukemia 4:766-770, 1990 We agree with Greenberg et al that MDS and AML cannot be

18. Bennett JM, Catovsky D, Daniel MT, et al: The chronic myeloid separated by an arbitrary blast count, and we urge that treatment
leukaemias: Guidelines for distinguishing chronic granulocytic, atypi- decisions, in particular, be made in the context of the clinical findings,
cal chronic myeloid, and chronic myelomonocytic leukaemia. Br J knowledge of the cytogenetic and molecular genetic data, and the rate
Haematol 87:746-754, 1994 of disease progression, regardless of whether the marrow blast count is

19. Worsley A, Oscier D, Stevens J, et al: Prognostic features 0f20% or 30%. But we believe that the WHO proposal to eliminate
chronic myelomonocytic leukemia. Br J Haematol 68:17-21, 1988 RAEBT as a disease category and to classify such patients as AML

20. Taj A, Ross F, Vickers M, et al: t(8;21) myelodysplasia, an early with multilineage dysplasia does not diminish any fundamental differ-
presentation of M2 AML. Br J Haematol 89:890-892, 1995 ences between AML and MDS, but instead emphasizes the continuity

21. Estey E, Thall P, Beran M, et al: Effect of diagnosis (refractory of the MDS disease process with a unique subtype of AML. Perhaps
anemia with excess blasts, refractory anemia with excess blasts ijust as importantly, however, is that elimination of RAEBT will also
transformation, or acute myeloid leukemia [AML]) on outcome of eliminate a common practice that is a disservice to some patients: that
AML-type chemotherapy. Blood 90:2969-2977, 1997 of classifying a patient with true AML de novo, ie, a patient with no

myelodysplastic features who has good-risk cytogenetic findings, as
RAEBT only because there were less than 30% blasts on a single

Reply 1: We appreciate the comments of Dr Greenberg et aldetermination. The IMDSSG does accept this latter group as AML
regarding the classification of the myelodysplastic syndromes (MDS)when blasts are less than 30% in the marrow, and thus they evidently
proposed by the World Health Organization (WHO) Committe&he suggest that two different thresholds of blast percentages be used to
letter is timely, because it has engendered a re-evaluation of thestablish the diagnosis of AML. The WHO committee proposes that
proposals before their final publication, and because our responsthere is a rationale for one threshold.
allows an opportunity to provide the rationale for some of the suggested In summary, the WHO committee believes that the blast count is a
modifications to the French-American-British (FAB) scheme. It is useful but inexact marker for distinguishing one disease process from
important to note that the WHO proposals were not instigated by aanother. In this case, we believe there is evidence that the current
small number of individuals. Rather, they represent the consensudistinction between RAEBT and the AML with myelodysplastic
opinion of an international panel of nearly 100 clinicians, pathologists,features is indeed arbitrary.
and scientists who met at Airlie House, VA, in 1997, where many of the 2. All MDS categories require dysplasia in at least two hematopoi-
same issues raised in the letter from Greenberg et al were debated atic cell lineages, and the WHO proposals for refractory anemia (RA),
length. Although complete unanimity was not achieved on every issuerefractory anemia with ringed sideroblasts (RARS), and refractory
it was the majority view that there are sufficient data in the literature tocytopenia with multilineage dysplasia (RCMD) “would problemati-
indicate that changes to the FAB classification for MD#hid acute  cally blur relevant clinical distinctions.'We acknowledge, as asserted
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by the IMDSSG, that some investigators require dysplasia in at leasbetween CMML with myelodysplastic features and CMML with
two cell lineages to make a diagnosis of MDS, including RA or RARS. myeloproliferative features. The WHO committee understands the
Although the FAB guidelines for RA and RARS do state that rationale for including CMML with the chronic myeloproliferative
“morphological abnormalities in the granulocytic and megakaryocytic disorders and discussed raising the threshold for the monocyte count
series identical to those present in the other subtypes of MDS mayequired for defining CMML so that it could be considered in that
occasionally be found in varying degrees,” they also indicate that thegroup of diseases. Cases with lower monocyte counts might then be
erythroid series is mainly affected, and that “the granulocytic andassigned to the appropriate myelodysplastic categories, as suggested by
megakaryocytic series almost always appear norfaidwever nar-  the IMDSSG. However, there are no studies that provide another value
rowly or loosely one interprets these criteria, in practice RA and RARSthat has been proven to be more clinically or biologically relevant, so
include a heterogeneous population of patients, ranging from those witiny change in the monocyte requirement would be arbitrary. Further-
only erythroid dysplasia to those with significant dysplasia in the othermore, Greenberg et al correctly acknowledge that some patients who
lineages as well. We believe there are data that indicate patients withtart out as having nonproliferative CMML may eventually have quite
RA and RARS can be further assigned to clinically relevant groupsproliferative CMML. It may be that, at present, there is no satisfactory
based on whether the erythroid series is principally involved or whethelgefinition for this disease, but it was the overwhelming consensus of the
there is prominent dysplasia (more than 10% dysplastic cells) in theajrlie House Conference participants that arbitrarily subdividing
granulocytic and megakaryocytic series as well. As noted by Greenberg pmL into two subtypes would not help to understand it any better.
et al, numerous investigators (see review in Germing &) &lave  The \WHO proposal does not make any significant changes in the
shown that patients with pure sideroblastic anemia (PSA) in wWhomyiteria for the diagnosis of CMML. We have merely placed it in a

there is unilineage dysplasia in only the erythroid series enjoy a longegaiegory that acknowledges its multifaceted features. This category
survival and have a much lower incidence of transformation to AML provides a less restrictive view of CMML than does the FAB

than those who have RARS with multilineage dysplasia. The WHO ¢asgification, and permits clinicians, if they wish, to view the condition

proposal (admittedly not made clear in the initially published outline) ot {6 patients with low or normal leukocyte counts and monocytosis
does recognize these two types of sideroblastic anemia, ie, RARS with ¢ being more like MDS, and those with higher counts as myelopro-
unilineage dysplasia (or PSA) and RARS with multiineage dysplasia.jse 4tive in nature, and to manage them accordingly. We believe that

Th% \II.VHO. cor_nn_ﬁlltt;eehbteheves that R'Aa ;‘S defined Zyththte FtAB atypical chronic myeloid leukemia also fits into this category, as it too
guiaelines 1s simrarly neterogeneous and has propose at patients, s photh myeloproliferative and myelodysplastic features, and may at
who demonstrate mainly unilineage erythroid dysplasia be designate

. . o - imes be difficult if not impossible to separate from CMML on the basis
as RA, whereas those with prominent multilineage dysplasia be

- . of morphologic and clinical featuré§:*8If future studies provide more
classified as RCMD. There are data from four recent studies to Sljppor(Eefinitive evidence that CMML or atypical chronic myeloid leukemia

this view1?*>Patients with RCMD have been reported to have a higher o ) X .
S } : I are more accurately classified as myelodysplastic or myeloproliferative
incidence of pancytopenia and of cytogenetic abnormalities, more . : : T .
) : ) - _processes, then appropriate changes in their classification will be
frequent progression to AML, and a worse survival than patients Wlthwarranted In our opinion, such evidence is not available at the present
RA in whom only the erythroid series is affected. Whether there aretime ' P ’ p
major clinical or biologic differences between RCMD and RARS with '

multilineage dysplasia is not yet clear, although preliminary data fromG We Eelleve tlhat mc;zt of thj.otthher;otnglernfs rr]alselzd |r.1f.the. Ietterhgfh
Germing et al® in a study of 284 patients with RCMD, show no reenberg et al are addressed in the details of the classification, whicl

significant difference in survival or progression to AML between will be publishgd shqrtly. !n particular, refractory anemia with excess
RCMD and RARS with multilineage dysplasia. blasts (RAEB) is d|V|dgd |.nto two subgroups, RAEB-1 and RAEB-2,
We concur with Greenberg et al that minimum essential criteria 225€d mainly on the finding of less than or more than 10% marrow
should be established for defining MDS. This is particularly true for Pasts, respectively. A similar subdivision is proposed for CMML. The
RA, because as defined in the FAB classification, there is considerabl@d— Syndrome is defined narrowly and includes only those patients
leeway for inclusion of cases, including some that may not peWith a de novo, isolated del(5q) abnormality, refractory anemia,
myelodysplastic in nature. In the WHO proposal, the definition of RA Nypolobated megakaryocytes, and less than 5% medullary BP‘T’&S-
is sufficiently restrictive to exclude most nonclonal cases of refractoryWe do believe, however, that the category of "MDS, unclassifiable”
anemia, thus further reducing the heterogeneity of the RA group andhould remain. The frequency with which this category is used will
allowing for more appropriate patient management. vary with the experience of the morphologist and clinician, but all
Overall, it is the aim of the WHO committee to refine the definition Members of the WHO committee have encountered cases that defy
of the low-grade myelodysplastic disorders so that the subgroups ar@ccurate classification into one of the FAB categories, and we acknowl-
more homogeneous. This should permit clinicians and investigators t¢dge that will also be the case with the WHO classification.
more accurately compare the results of future biologic and clinical Finally, we agree with Greenberg et al that the best prognostic
studies. classification scheme will incorporate a number of genetic, immuno-
3. “Chronic myelomonocytic leukemia (CMML) is predominantly a logic, and biologic markers. But one must first accurately classify the
myeloproliferative disordet.Although we respect the opinion of the ~patient into homogeneous groups in order to accurately interpret the
IMDSSG that CMML is primarily a myeloproliferative disorder, there results of studies using these techniques, and we believe that the WHO
is considerable controversy among a number of other investigatorslassification system does provide a useful framework for achieving
regarding whether CMML is mainly myeloproliferative or myelodys- this latter goal. Recently, Germing et-ahpplied the WHO proposals
plastic in nature, or both?*® Recent studies that divide CMML into  to 1,600 MDS patients for whom long-term follow-up was available. In
MPD and MDS types according to the leukocyte count have concludedheir study, multivariate analysis of the data demonstrated that the
that this parameter alone is likely not sufficient to recognize subgroupsVHO proposals provided more homogeneous categories, fewer unclas-
of CMML with major biologic or prognostic differencég,and to our  sifiable cases, and more precise prognostic information than did the
knowledge, there are no specific cytogenetic or molecular difference$AB classification.

Downloaded from jco.ascopubs.org on March 12, 2010 . For personal use only. No other uses without permission.
Copyright © 2000 by the American Society of Clinical Oncology. All rights reserved.



CORRESPONDENCE 3451

We hope that the members of the IMDSSG will consider evaluating 12. Michels S, Chan W, Jakubowski D, et al: Unclassifiable myelo-
the WHO modifications in their studies of patients with MDS. Thank dysplastic syndrome: A study of sixteen cases with a proposal for a new
you for giving us the opportunity to respond. subtype. Lab Invest 62:67, 1990 (abstr)

13. Rosati S, Mick R, Xu F, et al: Refractory cytopenia with
Members of the WHO Myeloid Disease Writing Committees and the yjiilineage dysplasia: Further characterization of an “unclassifiable”
WHO Clinical Advisory Committee*  pye|odysplastic syndrome. Leukemia 10:20-26, 1996

14. Balduini CL, Guarnone R, Pecci A, et al: Multilineage dysplasia
without increased blasts identifies a poor prognosis subset of myelo-
dysplastic syndrome. Leukemia 12:1655-1656, 1998 (letter)

* Members of the WHO Committees who contributed to this letter
are as follows: John M. Bennett, University of Rochester Cancer
Center, Rochester, NY; George Flandrin,”"pital Necker, Paris,

France; Estella Matutes, Royal Marsden Hospital/Institute of Cancer 1°- Geérming U, Gatterman N, Strupp C, et al: Validation of the
Research, London, England; Clara D. Bloomfield, Ohio State Univer- WWHO proposals for a new classification of primary myelodysplastic

sity, Columbus, OH; David Head, Vanderbilt University Medical syndromes: A retrospective analysis of 1600 patients. Leukemia Res
Center, Nashville, TN; Robert Pierre, University of Southern Califor- 24:983‘992’ 2000 . ) ) . .
nia Medical School, Los Angeles, CA: Richard D. Brunning, University 16 Michaux JL, Martiat P: Chronic myelomonocytic leuaemia
of Minnesota, Minneapolis, MN; Michele Imbert, Henri Mondor (CMML): A myelodysplastic or myeloproliferative syndrome? Leuk

Hospital/University of Paris Xll, Creil, France; and James Vardi- Lymphoma 9:35-41, 1993 . . .
man, University of Chicago, Chicago, IL. 17. Groupe Francais de Cytogenetique Hamatologique: Chronic

myelomonocytic leukemia: Single entity or heterogeneous disorder? A
prospective multicenter study of 100 patients. Cancer Genet Cytogenet
REFERENCES 55:57-65, 1991
18. Bennett JM, Catovsky D, Daniel MT, et al: The chronic myeloid

1. Harris N, Jaffe E, Diebold J, et al: World Health Organization leukaemias: Guidelines for distinguishing the chronic granulocytic,
classification of neoplastic diseases of the hematopoietic and lymphoi@typical chronic myeloid and chronic myelomonocytic leukaemicas.
tissues: Report of the Clinical Advisory Committee meeting—Airlie Br J Haematol 87.746-754, 1994
House, Virginia, November 1997. J Clin Oncol 17:3835-3849, 1999  19. Germing U, Gatterman N, Minning H, et al: Problems in the

2. Bennett JM, Catovsky D, Daniel MT, et al: Proposals for the classification of CMML: Dysplastic versus proliferative type. Leuke-
classification of the myelodysplastic syndrome. Br J Haematol 51:189mia Res 22:871-878, 1998
199, 1982 20. Van Den Berghe H, Cassiman JJ, David G, et al: Distinct

3. Bennett JM, Catovsky D, Daniel MT, et al: Proposed revised haematological disorder with deletion of long arm of No. 5 chromo-
criteria for the classification of acute myeloid leukemia: A report of the some. Nature 251:437-438, 1974
French-American-British Cooperative Group. Ann Intern Med 103: 21. Boultwood J, Lewis S, Wainscoat JS: The-5gyndrome.
620-625, 1985 Blood 84:3253-3260, 1994

4. Head DR: Revised classification of acute myeloid leukemia.

Leukemia 10:1826-1831, 1996

5. Sonneveld P, van Dongen JJM, Hagemeijer A, et al: High Reply 2:The letter from the International MDS Study Group
expression of the multidrug resistance P-glycoprotein in high-risk(IMDSSG) and the World Health Organization (WHO) committee
myelodysplasia is associated with immature phenotype. Leukemiaesponse raise thoughtful issues. An analysis of differences persisting
7:963-969, 1993 between the two groups follows:

6. Leith CP, Kopecky KJ, Godwin J, et al: Acute myeloid leukemia 1. Separation of myelodysplastic syndrome (MDS) and acute myeloid
in the elderly: Assessment of multidrug resistance (MDR1) andleukemia (AML) Both groups agree that a marrow blast percentage
cytogenetics distinguishes biologic subgroups with remarkable distincthreshold is irrelevant in one subset of AML, true de novo AML with
responses to standard chemotherapy—A Soutwest Oncology Groupecurring cytogenetic translocations. This AML subset should be
study. Blood 89:3323-3329, 1997 eliminated from discussion. The other major subset, myelodysplasia-

7. Estey E, Pierce S, Kantarjian H, et al: Treatment of myelodys-related or MDR-AML (WHO classification: AML with multilineage
plastic syndromes with AML-type chemotherapy. Leuk Lymphoma dysplasia), is clearly related to MDS. Both the WHO and IMDSSG
11:59-63, 1993 (suppl 2) groups agree that any marrow blast percentage is imprecise for

8. Estey E, Thall P, Beran M, et al: Effects of diagnosis (refractory separating MDS and MDR-AML; when possible, serial marrows and
anemia with excess blasts, refractory anemia with excess blasts inlinical parameters should be used. They further agree that the blast
transformation or acute myeloid leukemia [AML]) on outcome of threshold is a surrogate for poorly understood changes that result in
AML-type chemotherapy. Blood 90:2969-2977, 1997 transformation of stem cells in MDS and progression to AML. The

9. Berstein SH, Brunetto VL, Davey FR: Acute myeloid leukemia- remaining difference between the groups is which arbitrary blast
type chemotherapy for newly diagnosed patients without antecedernpercentage threshold should be used in making this distinction in the
cytopenias having myelodysplastic syndromes as defined by Frenchebsence of serial marrows or more definitive criteria. A low blast
American-British criteria: A Cancer and Leukemia Group B study. percentage threshold will misclassify as AML more cases that will
J Clin Oncol 14:2486-2494, 1996 continue to behave as MDS, whereas a high threshold risks the opposite

10. Greenberg P, Cox C, Le Beau MM, et al: International scoringresult. Neither is satisfactory, and we must strive to find a better means
system for evaluating prognosis in myelodysplastic syndromes. Bloodo recognize transformation to AML in this setting.

89:2079-2088, 1997 2. Definitions and minimal diagnostic criteria for low-grade MDS

11. Germing U, Gatterman N, Aivado M, et al: Two types of Disagreement here is philosophical. Should we still consider MDS a
acquired sideroblastic anaemia (AISA): A time-tested distinction. Br Jsyndrome, as it was historically and as still implied by its name, or
Haematol 108:724-728, 2000 rather should we now consider it a specific set of diseases sharing
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common biologic and clinical parameters, genetics, and pathogenesiXerostomia is not a fatal complication, but the quality of life with a
and requiring common treatments? The WHO group has retained théully preserved salivary function is obviously better than being without.
syndrome approach, with more inclusive but less specific diagnostic
criteria (unilineage dysplasia) for low-grade MDS. With this approach
low-grade MDS will be heterogeneous, including diseases with no
acquired genetic abnormality or risk for progression to high-grade
MDS or MDR-AML. The IMDSSG has adopted the disease approach,
attempting to restrict MDS to a specific set of diseases united at least REFERENCES

by involvement of a multipotential hematopoietic progenitor, hence the

requirement for bilineage dysplasia. Neither approach is inherently 1. Mendenhall WM, Stringer SP, Amdur RJ, et al: Is radiation
incorrect. However, for clinical protocols and for studies of the biology therapy a preferred alternative to surgery for squamous cell carcinoma
and pathogenesis of the specific disease group MDS, the diseayd the base of tongue? J Clin Oncol 18:35-42, 2000

approach seems preferable, with its more stringent diagnostic criteria_2: Nasri S, Oh'Y, Calcaterra TC: Transpharyngeal approach to base
(bilineage dysplasia) of tongue tumors: A comparative study. Laryngoscope 106:945-950,

3. Definition and placement of chronic myelomonocytic Ieukemial996
(CMML). CMML comprises a heterogeneous spectrum of disease, on one

end predominantly hypoproductive with minor monocytosis, on the other |, Reply: We appreciate Dr Ozsahin's comments and agree that
predominantly hyperproductive and sharing features with myeloprolifera-yarostomia adversely affects quality of life. Essentially, all of our
tive diseases, with a continuous spectrum between. The entire spectrughtients were treated with parallel-opposed fields for some or all of
shares cytogenetic and dysplastic features with MDS. Current data do n@keir irradiation and had at least some degree of xerostbriia
indicate how to subdivide CMML, although intuitively the hypoproductive disagree with Ozsahin’s characterization of xerostomia as a major
end of the spectrum belongs in MDS and the hyperproductive end in @omplication. The great majority of patients in our series speak
separate group with a major proliferative component. Placing the entireormally and eat a regular diet.

group in MDS (French-American-British classification) seems to err in  There are several additional issues that should be addressed. The first
placement of the hyperproductive high end, whereas removing all CMMLIs the proportion of patients who have tumors that are suitable for
from MDS (WHO classification) may err in removing the hypoproductive treatment with surgery alone. Eighteen (8%) of our unselected series of
end from MDS. Although available data are not helpful, a compromise is217 patients had clinical stage TINO and T2NO cantérsignificant
obviously possible for use in clinical trials to allow study of hypoproduc- Subset of these patients would have subclinical disease in the neck

tive CMML cases in common protocols with other cases of MDS, pending”OdeS and would likely require adjuvant irradiation. Eleven (85%) of
clarification of this issue. 13 patients with T1 and T2 cancers operated on at the University of

Pittsburgh received irradiatich Twenty-four (77%) of 31 patients
David Head operated on at the University of California at Los Angeles had T1 and
Vanderbilt University Medical Center 12 tumors, and 24 of 31 patients received adjuvant irradigtisu.
Nashville, TN Most centers, the subset of patients who would be suitable for treatment
with surgery alone is relatively small. Patients who undergo adjuvant
radiation therapy receive doses greater than 45 Gy (usually 60 to 65 Gy
at 1.8 to 2.0 Gy per fraction) and have xerostomia that is as pronounced
as one would anticipate after radiation therapy alone.
Radiation Therapy or Surgery for Base-of-Tongue A second issue is whether the likelihood of major complications is
lower after surgery for patients with T1 and T2 cancers, compared with

Tumors? radiation therapy. Three (23%) of 13 patients reported by Webe?f et al
To the Editor: | read with interest the article by Mendenhall etial ~ experienced complications that consisted of fistulae (two patients) and
the January 2000 issue of tHeurnal of Clinical OncologyIn this pneumonia (one patient). Both patients with fistulae healed with
retrospective nonrandomized study, the authors analyzed their singlé:onservation therapy. No patient was feeding-tube dependent. In
center experience of radiation therapy alone in a series of 217 patienf€Ontrast, nine (38%) of 24 patients with T1 and T2 cancers reported by
with previously untreated squamous cell carcinoma of the base ofNasri et a experienced complications that included swallowing

tongue treated between 1964 and 1996. They concluded that Iocafjisorders necessitating a permanent gastrostomy (three patients) or

regional control rates and survival rates after radiation therapy Werena_\s_ogastnc tube f_eedmg (one patient), fistulae _(four pat|er_1ts)_ , infected

L . . miniplate (one patient), and neck web (one patient). The incidence of

comparable to those after surgery, and the morbidity associated with L ) ) -

o severe late complications in our unselected series of 217 patients was
radiation therapy was less.

. ; . ) e ) 4% Thus the likelihood of major complications after surgery is higher

I do not agree with their conclusion concerning morbidity in patients .., that observed after radiation therapy alone. Additionally, the vast
with T1 and T2, NO or N1 tumors. In their article, Mendenhall éw  majority of patients who undergo surgery also receive adjuvant
not mention any data concerning xerostomia, a major late complicationyragiation and thus experience xerostomia in addition to their other
observed in almost all patients with base-of-tongue cancer treated Wmﬁbroblems.
external radiation therapy with or without concomitant chemotherapy. A third question is whether quality of life after surgery is better than
Xerostomia is not observed after surgical treatment when no postopthat observed after radiation therapy. Data pertaining to quality of life
erative radiation therapy is indicated. The major complication afterafter treatment for base-of-tongue cancer are limited. Harrison*et al
surgical treatment is the risk of permanent gastrostomy, which is rarelyreported 30 patients who underwent radiation therapy and compared
observed in smaller tumors treated with the transpharyngeal apptoachthem with 10 patients treated surgically. They concluded that quality of

Mahmut Ozsahin
Centre Hospitalier Universitaire Vaudois
Lausanne, Switzerland
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life was better after radiation therapy for patients with early-stagea better prognosis than those 50), symptom duration, extent of
disease as well as for those with advanced lesions. surgical resection, and response to primary thefgp@iven these
Because our goal is to maximize tumor cure and quality of life, it hasvariables, the thalidomide study population was relatively favorable,
been, and remains, our practice to treat essentially all patients witlwith a median age of 49, a performance status of 80 to 100 in 77% of
squamous cell carcinoma of the base of tongue with primary radiatiorpatients, and no prior chemotherapy in 49%.
therapy. New technologies, such as intensity-modulated radiation Recently, a phase Il trial was submitted to the United States Food
therapy, allow treatment of the primary lesion and both sides of theand Drug Administration in support of an indication for the use of
neck while limiting the dose to the parotid glands to reduce the severittemozolomide (Temodar; Schering-Plough Corp, Kenilworth, NJ) for
of xerostomia. However, these techniques should be applied cautiouslyhe treatment of relapsed, chemotherapy-refractory (carmustine
because reduction of the treatment volume may result in an increaselCNU] and procarbazine) AA patients. Among 54 such patients, the
likelihood of patients with marginal recurrences, for whom salvage objective response rate was 22%, with five patients (9%) having a
treatment will most likely be unsuccessful. complete response. The median duration of complete response was 348
days (range, 112 to 797 days). These results seem superior to those of
the thalidomide study, in which no complete responses were noted
among the 14 patients with AA or anaplastic mixed gliomas and in
which response durations were, almost certainly, less than 1 year.
The modest thalidomide efficacy results in recurrent disease seem
insufficient to warrant a recommendation that the drug be incorporated
into first-line therapy. Perhaps additional studies might be done in the
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High-grade gliomas include glioblastoma multiforme (GBM) and
anaplastic astrocytoma (AA). These two histologic diagnoses are
associated with very different prognoses. Curran &taablyzed the Paclitaxel for Limited-Stage Small-Cell Lung
survival outcome of 1,578 patients entered onto three RadiationC':_mCer
Therapy Oncology Group malignant glioma trials. For specific prog-
nostic groups of GBM patients, median survival ranged from 4.3 To the Editor: Levitan et at report an overall response rate of 96%
months to 17.6 months and 2-year survival ranged from 4% to 35%with 39% complete responses for patients with limited-stage small-cell
For comparable AA patients, median survival ranged from 11.2 monthdung cancer using paclitaxel, cisplatin, and etoposide with concurrent
to 58.6 months and 2-year survival ranged from 15% to 76%. In theradiation therapy. In their discussion, they did not mention a 1997
current thalidomide report, neither responders nor survivors are idenpublication in theJournal of Clinical Oncologythat has relevance to
tified by histology. their data. They did discuss a 1995 publication by HainswortH etral

In addition to histology, other prognostic factors for response andpointed out that there were only 15 patients with limited disease in that
survival include performance status, age (patients0 years old have  trial. However, the 1997 tridl contained data on 41 patients with
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limited-stage disease who received the three-drug combination of dose of 80 mg/fintravenously daily for 3 days during cycles 3 and
paclitaxel, carboplatin, and oral etoposide plus concurrent radiation4. Granulocyte colony-stimulating factor was used after cycles 3 and 4.
Twenty-nine (71%) of these patients obtained a complete response tdhe overall and complete response rates were 96 and 39%, respec-
therapy. Combining the patients from the first sttidyd the second tively. Grade 3 or 4 leukopenia occurred in 48% of treatment courses.
study? shows that a total of 56 limited-stage patients had a medianGrade 3 or 4 esophagitis occurred in less than 10% of patients.
survival time of 26 months (95% confidence interval, 17 to 39.2 What can we conclude from a comparison of these data? A principal
months) and an estimated 2-year survival rate of 45% (95% confidencdifference between the two regimens pertains to the timing of radio-
interval, 24% to 68%). Growth factors were not administered in thesetherapy. Hainsworth et hlused radiotherapy during chemotherapy
studies>® and grade Il and IV hematologic toxicities were similar to cycles 3 and 4, whereas our regimen incorporated radiotherapy during
those seen by Levitan et aiyho did use growth factors. We agree that cycles 1 and 2. Patients treated by Hainsworth et al received radiation
the addition of paclitaxel to a platinum agent and etoposide seems tto a considerably smaller lung volume. There exist conflicting data
offer promise in patients with limited-stage small-cell lung cancer andpertaining to the importance of “early” versus “late” thoracic irradia-
that prospective randomized comparisons are indicated. tion3* The contrasting radiotherapy schedules may explain why
Hainsworth et al were able to administer higher doses of chemotherapy
without the use of growth factors. A higher incidence of esophagitis
was observed in association with the Hainsworth regimen compared
with ours. Itis likely that patients who have already received two cycles
of chemotherapy are more prone to the development of esophagitis
when radiotherapy accompanies cycles 3 and 4. Evaluation of the
paclitaxel/platinum/etoposide regimen for patients with limited-stage
REFERENCES small-cell lung cancer in the phase Il setting would more reliably
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1109, 2000

2. Hainsworth JD, Gray J, Greco FA, et al: Paclitaxel, carboplatin,
and extended-schedule etoposide in the treatment of small-cell lung
cancer: Comparison of sequential phase Il trials using different dose-
intensities. J Clin Oncol 15:3464-3470, 1997

3. Hainsworth JD, Stroup S, Greco FA: Paclitaxel, carboplatin, and
extended schedule etoposide in the treatment of small cell lung REFERENCES
carcinoma. Cancer 77:2458-2463, 1996

F. Anthony Greco
John D. Hainsworth

Sarah Cannon Cancer Center
Nashville, TN

Nathan Levitan

Afshin Dowlati

Ireland Cancer Center
University Hospitals of Cleveland
Cleveland, OH

1. Hainsworth JD, Gray J, Greco FA, et al: Paclitaxel, carboplatin,
and extended-schedule etoposide in the treatment of small-cell lung
cancer: Comparison of sequential phase Il trials using different dose-
intensities. J Clin Oncol 15:3464-3470, 1977

2. Levitan N, Dowlati A, Johnson D, et al: Multi-institutional phase
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for limited-stage small-cell lung carcinoma. J Clin Oncol 18:1102-
1109, 2000
3. Murray M, Coy P, Pater J, et al: Importance of timing for thoracic

In Reply: The letter from Drs Greco and Hainsworth suggests that a
comparison of the results of their trial of paclitaxel-based theragith
ours would be of interest. Hainsworth et al treated patients with both
limited and extensive small-cell lung cancer. Their higher-dose regi-
men consisted of paclitaxel (200 mg)ncarboplatin (area under the
concentration-time curve, 6), and etoposide (50 mg alternating with
100 mg orally every day for 21 days). Only two patients received

granulocyte colony-stimulating factor. Radiotherapy was administeredrradlatlon in the combmed_modallty treatmer_1t of limited-stage s_m_aII—
concurrently with cycles 3 and 4 to the subset of patients with cell lung cancer: The National Cancer Institute of Canada Clinical

limited-stage disease. The radiation field included the tumor vqumeTrIaIS Group. J Clin Oncol 11:336-344, 1993 .
4. Perry MC, Eaton WL, Propert KJ, et al: Chemotherapy with or

that was present after the completion of chemotherapy cycle 2. For . L oo A

patients with limited-stage disease, the overall and complete respons\/e_glthout radiation therapy in limited small-cell carcinoma of the lung.

rates were 98% and 71%, respectively. Grade 3 or 4 Ieukopenié\I Engl J Med 316:912-918, 1987

occurred in 38% of treatment courses. Although the authors display the

toxicity data for their regimen without stratifying between those

patients who did or did not receive thoracic irradiation, they Comme”tProphyIactic Surgery: Oophorectomy or

that “the concurrent administration of two courses of chemotherapy
: - - " Adnexectomy?

with radiation therapy produced no unexpected or severe toxicity.

Grade 3 or 4 esophagitis occurred during concurrent chemoradiother- To the Editor: In a recent article, Eisen et'apresented a compre-
apy in 23% of patients with limited-stage disease. hensive updated review, together with management recommendations,
Our trial involved only patients with limited-stage disease. The for prophylactic surgery in women from breast/ovarian cancer families.
regimen used in the phase Il component of our trial differed from thatAlthough we agree with most of the proposed attitudes, we would like
of Hainsworth et al in that cisplatin (60 mgfjnwas used instead of to emphasize the need for reflection regarding the extent of the surgical
carboplatin; paclitaxel was administered at a dose of 135 rhdiming procedure of oophorectomy. Indeed, several reports have recently

cycles 1 and 2 (with concurrent radiotherapy) and at a dose of 17@escribed the occurrence of fallopian tube carcinomas arB&@AT
mg/mg during cycles 3 and 4. Etoposide was administered at a dose oBRCA2 mutation carrier$:® One of them clearly demonstrated a
60 mg/nt intravenously daily for 3 days during cycles 1 and 2 and at molecular link between the two tumors studied &®RCAlgermline
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mutations? In our series, among 4BRCAland 17BRCA2families development of fallopian tube carcinoma. For technical reasons, the
identified to date, in which 23 and four ovarian carcinomas, respec-allopian tubes are routinely removed at the time of oophorectomy at our
tively, have been diagnosed in carriers of deleterious mutations, onnstitutions. Although we agree that case reports have suggested an
fallopian tube carcinoma occurred in a 33-year-old woman carrying aassociation between germliBRCAlandBRCA2mutations and fallopian
germline BRCAL mutation (3660del16). Fallopian tubes, like the tube carcinom&;® this has not been confirmed in large sefiés.

ovaries and peritoneum, are derived from the coelomic epithelium.

Although the residual risk of primary peritoneal carcinoma in prophy- Andrea Eisen
lactically oophorectomized patients has been studied exten$ilitlg, _McMaster University
is known regarding the risk of fallopian tube cancer in the same Hamilton, Ontario, Canada

context. Interestingly, a recent case report described a fallopian tube
carcinoma discovered fortuitously during the pathologic examination
of adnexa that had been removed prophylactically BRECAlcarrier!

Since laparoscopic adnexectomy has been demonstrated to be as safe
and as simple as oophorectomy using the same techfitjwes

Timothy R. Rebbeck
Barbara L. Weber

University of Pennsylvania Health System
Philadelphia, PA

currently recommend the prophylactic removal of both ovaries and William C. Wood
fallopian tubes, together with systematic peritoneal biopsies, in women Emory University
with a hereditary risk of ovarian cancer. Atlanta, GA
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nontraditional therapy. Although use of CAM in the United States is

In Reply: Drs Delaloge, Morice, Chompret, and Lhorhsweggest that  certainly increasing, one must wonder how much of the increase
BRCAland BRCA2mutation carriers should have their fallopian tubes described in the current articles is due to an increase in volume of use
removed at the time of prophylactic oophorectomy in order to prevent theand how much is the result of expanded definitions. Richardson et al
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provide figures for overall use of CAM and also for use of CAM are not tainted and the truly harmful are not obscured by overly broad
excluding psychotherapy and spiritual practices. However, even thigharacterization.

limited definition keeps “exercise” (a subtype of movement and Steven M. Grunberg
physical therapies) within the CAM camp. If pressed, would not University of Vermont College of Medicine
virtually all oncologists admit to advocating maintenance of perfor- Burlington, VT
mance status through activity and exercise for virtually all of our

patients? Do all oncologists then become CAM practitioners? REFERENCES
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ERRATUM

The June 2000 article by Salovaara et al, entitled “Population-Based Molecular Detection of Hereditary Nonpolyposis
Colorectal Cancer” (J Clin Oncol 18:2193-2200, 2000), should have listed two authors for reprint requests. Reprint requests
for this article can be addressed to either Albert de la Chapelle, MD, PhD, Division of Human Cancer Genetics, 646 Medical
Research Facility, 420 W 12th Ave, Columbus, OH 43210, email delachapelle-1l@medctr.osu.edu, or Lauri A. Aaltonen,
MD, PhD, Department of Medical Genetics, University of Helsinki, PO Box 21 (Haartmaninkatu 3), FIN-00014 Helsinki,
Finland, email lauri.aaltonen@helsinki.fi.
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