
DIAGNOSES PROGNOSIS

Ultrasonographic attenuation predicted fractures in older women

Bauer DC, Gliier CC, Cauley JA,
et aL, for the Study of Osteoporotic
Fractures Research Group. Broad-
band ultrasound attenuation pre-
dicts fractures strongly and
independently of densitometry in
older women. A prospective study.
Arch Intern Med. 1997 Mar
24;157:629-34.

Objective
To compare broadband ultrasono-
graphic attenuation (BUA) with bone
mineral density (BMD) for the pre-
diction of hip and other fractures in
postmenopausal women.

Design
Blinded comparison of BUA with BMD
for prediction of hip and other fractures
(Study of Osteoporotic Fractures).

Setting
4 clinical centers in the United States.

Participants
6189 postmenopausal women who
were > 65 years of age at baseline.
Mean follow-up was 2 years.

Description of tests and
diagnostic standard
During one visit, BUA was done in
duplicate on the right heel (UBA 575,

Commentary
Measurement of BMD using bone densi-
tometiy techniques is now established as
a useful test for prediction of fractures in
older persons (1). The study by Bauer and
colleagues suggests that quantitative ul-
trasonography, especially measurement of
BUA, may be as good as bone densitom-
etry. This confirms the findings of a re-
cent high-quality French study with a
similar design and large sample size (2).

The data from these 2 prospective stud-
ies suggest that quantitative ultrasonog-
raphy of bone is a reasonable alternative
to bone densitometry. Development of
techniques for assessing ultrasonography
parameters at bone sites that are more
clinically relevant than the calcaneus, and
improving its precision, may make ultra-
sonography the test of choice in the

Walker-Sonix Inc., Worcester, MA),
calcameal BMD was done on the same
foot "using single radiographic absorp-
tiornetry (Osteoanalyzer, Dove Medical,
Newbury Park, CA), and hip (femoral
neck) BMD was done using dual-
energy radiographic absorptiometry
(QDR 1000, Hologic, Waltham,MA).
The diagnostic standard was self-
reported, radiography-confirmed hip
and nonspine fractures.

Main outcome measures
Age-adjusted Cox proportional hazard
models were used to determine the rela-
tive risk (RR) for hip and nonspine frac-
tures per standard deviation (SD)
reduction of the mean value of BUA or
BMD. Women were separated into 4
categories of fracture risk (from lowest
to highest) using BUA, BMD, or both.
Data were adjusted for age and clinic.

Main results
The correlation between BUA and
femoral neck BMD was r - 0.42 and
between BUA and calcaneal BMD was
r = 0.7. The observed hip fracture fre-
quency in the highest risk category was
between 1.5 and 1.7 per 100 patient-
years of follow-up. Each SD reduction
in BUA was associated with an in-
creased risk for nonspine fractures (RR
1.3, 95% CI 1.2 to 1.5) and hip frac-

future. The relatively low cost of ultra-
sonography is also a factor in its favor.

Should patients receive both bone den-
sitometry and ultrasonography? The study
by Bauer and colleagues concluded that it
was enough to do just 1 of these tests. Al-
though the French study of ultrasonogra-
phy originally reported that BMD plus
BUA was better than either test alone, re-
analysis of the data led to the conclusion
that combining the tests was unlikely to
be useful (3). The reason that the use of
both tests is not helpful may be that they
are essentially measuring the same thing:
bone strength.

The other big risk factor for fractures is
falling. Combining a test of neuromuscu-
lar function, such as muscle strengtB or
balance, with either BUA or BMD is likely

tures (RR 2.0, CI 1.5 to 2.7). Similar
results were shown for calcaneal BMD
(RR for nonspine fractures 1.4, CI 1.2
to 1.6 and RR for hip fractures 2.2, CI
1.9 to 3.0) and for femoral neck BMD
(RR for nonspine fractures 1.3, CI 1.1
to 1.5; RR for hip fractures 2.6, CI 1.9
to 3.8). After adjustment for BMD at
the femoral neck, each SD decrease in
BUA was still associated with an in-
creased risk for nonspine fractures
(RR 1.2, CI 1.1 to 1.4) and hip frac-
tures (RR 1.5, CI 1.0 to 2.1). After ad-
justment for calcaneal BMD, decreased
BUA was no longer associated with an
increased risk for any fracture.

Conclusions
A strong correlation existed between
BUA and BMD. BUA predicted the
risk for fractures during a 2-year pe-
riod in postmenopausal women. How-
ever, the combination of BMD plus
BUA was no better at predicting any
fracture than calcaneal or femoral
neck BMD alone.
Source of funding: Public Health Service.

For article reprint: Dr. D.C. Saver, Preven-
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415-597-9213.

Abstract and Commentary also published in
ACP Journal Club. 1997;127:42.

to be the most effective way of identifying
persons at high risk for fractures.

Robert G. Gumming, MB, MPH, PhD
University of Sydney

Sydney, New South Wales, Australia
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Residual leukaemia was not associated with relapse and was present
during remission in children with acute lymphoblastic leukaemia

Roberts WM, Estrov Z, Ouspenskaia
MV, et al. Measurement of residual
leukemia during remission in
childhood acute lymphoblastic leu-
kemia. N Engl J Med. 1997 Jan 30;
336:317-23.

Objective
To determine whether submicroscopic
evidence of residual leukaemia predicts
the outcome of treatment in children
with acute lymphoblastic leukaemia.

Design
Inception cohort evaluated over a
5-year period.

Setting
A cancer centre in the United States.

Patients
25 consecutive patients who were hav-
ing a first clinical remission (defined
as < 5% lymphoblasts in a cellular mar-
row specimen) after chemotherapy for
B-precursor acute lymphoblastic leu-
kaemia. Follow-up was 96%.

Assessment of prognostic factors
During remission, bone marrow as-
pirates were obtained at the end of
therapy and every 3 months there-
after. Polymerase chain reaction

Commentary „

20% to 30% of children with acute lym-
phobiastic leukemia will die of dieir disease.
Presently, it is common to modify the
therapy of patients according to the risks
identified at diagnosis. This inevitably leads
to over- and under-treatment. It is hoped
that a reliable technique for quantication of
residual leukaemia may help to optimise die
duration and intensity of therapy. A review
of 20 clinical trials found that most studies
had a consistent pattern of residual leukae-
mia disappearance over several months in
patients who remained in extended com-
plete remission and that there was a pat-
tern of residual disease persistence and
reappearance preceding clinical relapse (1).

: However, other investigators have found
drawbacks associated with the PCR detec-
tion of residual leukaemia, such as variabil-

(PCR) amplification of bone marrow
DNA samples was done to determine
the presence of residual leukaemia in
all samples, and a limiting-dilution
method of PCR was used to quantify
the residual leukaemia in all but
12.5% ofsamples. Lymphoblast-colony
assay was used to verify the presence
of viable leukaemia cells.

Main outcome measures
Rate and site of clinical relapse and
the presence of persistent leukaemia
as determined by PCR and lympho-
blast-colony assay.

Main results
24 patients were included in the analy-
sis (1 patient was lost to follow-up).
15 patients were initially at standard
risk, 7 patients were at intermediate
risk, and 3 patients were at high risk
for relapse according to previously
established prognostic factors. 7 pa-
tients (29%) had a relapse (5 in the
bone marrow [2 of these during
therapy], 1 in the central nervous sys-
tem, and 1 in both sites). Levels of
residual leukaemia-celi DNA were
higher in patients who relapsed than
in those who remained in remission
(P < 0.001). However, the estimated
mean level of residual leukaemia-cell

ity between laboratories, false-positive or
false-negative results, and inconsistency of
correlation with clinical outcome (2).

This small, prospective study by Roberts
and colleagues suggests that most patients
have detectable disease whether or not they
are observed to remain in remission. It also
suggests that the absolute level of residual
leukaemia is not predictive of relapse but an
increased level of residual leukaemia may be.

The high sensitivity of this test achieved
a lower predictive value than hoped. How-
ever, it suggested that persistence of leukae-
mia detected by both PCR and lympho-
blast-colony assay may be found in most
patients thought to be in remission and pos-
sibly even cured. This raises the question of
why some patients relapse, while others with
die identical level of persistent disease do not.

DNA was not associated with the
probability of relapse. After comple-
tion of treatment, PCR detected re-
sidual leukaemia-celi DNA in 15 of
the 17 (88%) patients who remained
in remission and in all 5 who relapsed.
Lympholast-colony assay results were
available for 12 of the 15 patients with
a positive PCR test and for 4 of the
5 patients who relapsed after comple-
tion of therapy. The assay was posi-
tive for all 4 patients who relapsed; in
7 of 12 remission patients with a posi-
tive PCR, at least 1 sample was posi-
tive. The assay was negative for both
patients with negative PCR results.

Conclusion
Continued remission after chemo-
therapy may not require the elimina-
tion of all leukaemia cells in children
with acute lymphoblastic leukaemia.
Sources of funding: National Cancer Insti-
tute; American Cancer Society; National
Childhood Cancer Foundation; Leukemia
Research Foundation; and Kelsie Margaret
Kana and Ruth Harriet Ainsworth Funds.

For article reprint: Dr. T.F. Zipf, Division of
Pediatrics, University of Texas, M.D. Ander-
son Cancer Center, 1515 Holcombe Boule-
vard, Box 087, Houston, TX 77030, USA.
FAX 713-794-5042.

Only larger prospective studies can elucidate
the utility of the measurement of residual dis-
ease and, ultimately, whether alterations of
patient dierapy based on these results will
lead to improved clinical outcomes.

Richard van derjagt, MD
Ottawa General Hospital

Ottawa, Ontario, Canada
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