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B-Type Natriuretic Peptide in Heart Failure

To the Editor: Maisel et al. (July 18 issue)! suggest the
usefulness of measurement of B-type natriuretic peptide in
the diagnosis of left ventricular dysfunction in patients with
acute dyspnea, but their conclusions must be challenged.
With a cutoff level of 50 pg per milliliter for B-type natriu-
retic peptide, the negative likelihood ratio was 0.04, allow-
ing them to rule out the diagnosis. Conversely, the speci-
ficity (83 percent) and the positive likelihood ratio (5.1)
obtained with a cutoff level of 150 pg per milliliter seem
too low to confirm the diagnosis definitely, because the
post-test probability of symptomatic left ventricular dys-
function increases from 49 percent to 83 percent, leaving
17 percent of cases still undiagnosed. A very similar posi-
tive likelihood ratio has been obtained in patients with a
lower pretest probability of left ventricular dysfunction (32
percent),? thus supporting less optimistic conclusions con-
cerning the diagnostic performance of the B-type natriu-
retic peptide value.

Furthermore, to overcome the imperfect sensitivity of
echocardiography (the current gold standard), the authors
based their diagnoses of left ventricular dysfunction on the
clinical judgment of two cardiologists. However, it is un-
clear why a review of medical records should be more reli-
able than the probability assigned by the physician involved
in the patient’s care. In addition, the rate of agreement be-
tween these two diagnostic assessments, as well as the rate
of agreement between the two cardiologists, should have
been clearly evaluated and reported. Finally, the lack of
longitudinal data makes it impossible to estimate the rela-
tion between B-type natriuretic peptide levels and the se-
verity of left ventricular dysfunction or to evaluate the

prognostic effectiveness of the measurement of B-type na-
triuretic peptide or its superiority over the easier and cheap-
er New York Heart Association classification.
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To the Editor: In their recent report, Maisel et al. have
calculated their predictive values with a pretest probability
of 47 percent. This is an extraordinarily high prevalence of
disease and is reflective of the sick nature of the population
studied for this report. It should be pointed out that with
a different prevalence of disease, perhaps in a different clin-
ical setting, the predictive values would be completely dif-
ferent. It is therefore important to clarify that these num-
bers would only be reproducible in clinical situations with
a high prevalence of disease.

It should also be pointed out that the negative predic-
tive value for a B-type natriuretic peptide level of 50 pg is
associated with a false positive rate of nearly 40 percent.
This makes it effective only as an initial screening test, with
a more specific test required to confirm the diagnosis.

It is also obvious that the large standard deviations around
the various means for different disease groups indicate the
huge variance in B-type natriuretic peptide levels within
the same disease group. This variation makes B-type natri-
uretic peptide less useful as a diagnostic tool, because the
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range is not narrow enough to include a normal popula-
tion within 2 SD of the mean. It does not, however, pre-
clude the use of the test for prognostic purposes, with the
use of the base-line measurement for an individual patient
serving as a control value. Finally, it would have been much
more informative to compare the odds ratio associated with
B-type natriuretic peptide measurements with a cumulative
odds ratio associated with history, physical findings, and ra-
diographic abnormalities.

Yusur HassaN, M.D.
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Southwestern Medical School
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To the Editor: Maisel et al. present data supporting pre-
vious observations that B-type natriuretic peptide levels
are elevated in patients with left ventricular dysfunction.
The question of the usefulness of this test in diagnosing
heart failure in symptomatic patients is more complex.

As the authors note, the diagnosis of heart failure re-
mains largely clinical, based on a pattern of signs, symp-
toms, and imaging studies. The important practical ques-
tion is whether the measurement of B-type natriuretic
peptide adds to the accuracy of the clinical diagnosis when
it is in doubt. The authors do not report the diagnosis given
to their study patients by emergency physicians; without
this information, it is not possible to determine whether the
measurement of B-type natriuretic peptide added diagnos-
tic accuracy. If the emergency physician was already correct,
no additional diagnostic information was provided by the
B-type natriuretic peptide level.

Further reason for caution in interpreting B-type natri-
uretic peptide levels is that recent investigations have
found elevated levels in patients with right ventricular dys-
function.? Thus, the attribution of elevated B-type natri-
uretic peptide levels in patients with dyspnea to left ven-
tricular failure might lead to dangerous misdiagnosis in, for
example, cases of pulmonary embolism.

Finally, the authors’ analysis of odds ratios for clinical
signs of heart failure appears to violate the maxim that stud-
ies of the accuracy of a test cannot examine tests that are
diagnostic criteria for the disease in question.? For exam-
ple, rales and cephalization of vessels are both included in
the criteria for heart failure used in the Framingham Heart
Study and the National Health and Nutrition Examination
Surveys. Despite the promise of B-type natriuretic peptide
as a marker of heart failure, it remains unclear at present
which patients will benefit from its measurement and what
the clinical implications of a single value — particularly if
it is in the moderately elevated range — ought to be.
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The authors reply:

To the Editor: Four important points have been raised
regarding our study and the use of B-type natriuretic pep-
tide in the emergency diagnosis of congestive heart failure.
In response to Hassan et al., we would note that sampling
was an important issue, in that our population was broadly
inclusive of adults who presented with acute dyspnea as a
primary symptom. The prevalence of 47 percent for con-
gestive heart failure exceeded our prediction of 30 percent
and, hence, makes the important point that congestive heart
failure was quite common as an underlying cause of dysp-
nea in one of the largest studies conducted in this area.
The prevalence of the condition does drive the positive
and negative predictive values, and given the frequency of
congestive heart failure in our population, we believe our
predictive-value statistics are quite stable.

Second, as Colli et al. and Hassan et al. point out, there
are multiple issues raised by the forcing of a continuous
measure such as B-type natriuretic peptide into binary
“positive” and “negative” categories. As the B-type natri-
uretic peptide level decreases through its measurable
range, the likelihood that heart failure is present in a given
population also decreases. Conversely, as the B-type natri-
uretic peptide level increases, the likelihood that heart fail-
ure is present increases. Certainly, we embrace an integra-
tive approach to the use of the B-type natriuretic peptide
level along with clinical judgment in the diagnosis of con-
gestive heart failure and do not support turning B-type
natriuretic peptide into a binary variable for clinical use.!

Third, in response to Foote and Pearlman, the reference
or gold standard for the diagnosis of congestive heart fail-
ure was agreement on that diagnosis by two cardiologists
who independently reviewed the case, with all the clinical
data assembled, 30 days after the encounter. These data
included the response to treatment, additional diagnostic
tests, and follow-up data that were not available to the
emergency physician. Agreement between the two cardi-
ologists was 90 percent, leaving 10 percent of cases to be
adjudicated by a panel secking consensus on the final diag-
nosis. The reference standard did not depend solely on
standardized congestive heart failure scores; hence, the mul-
tivariate analysis for the outcome of congestive heart failure
as determined by the reviewing cardiologists is valid.

Fourth, we have demonstrated in a subsequent publica-
tion how the B-type natriuretic peptide measurement
would add to clinical judgment in the diagnosis of conges-
tive heart failure.! The blood test will not replace the cli-
nician but will enhance the speed and accuracy of the di-
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agnosis in one of the most difficult settings — the emer-
gency department.
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Toll-like Receptor 4 Polymorphisms
and Atherogenesis

To the Editor: Kiechl and colleagues (July 18 issue)! pro-
vide interesting evidence that the toll-like receptor 4 (TLR4)
896G (299Gly) polymorphism may confer susceptibility
to bacterial infection. As part of ongoing collaborative
projects,?* we have investigated the role of this polymor-
phism in a large United Kingdom study of invasive pneu-
mococcal disease and a large West African study of pulmo-
nary tuberculosis. There was no evidence of an association
between the TLR4 896G allele and invasive pneumococcal
disease or pulmonary tuberculosis (Table 1). These data add
to the findings of Read et al.® that the TLR4 896G poly-
morphism was not associated with susceptibility to, or se-
verity of, meningococcal disease. Together, they suggest
that this polymorphism is likely to influence the course of in-
fection only by specific organisms, not by a broad spectrum.

The study by Kiechl et al. included eight persons with
putative bacterial infection who carried the TLR4 896G

TABLE 1. ASSOCIATION BETWEEN THE TOLL-LIKE
RECEPTOR 4 896G ALLELE AND INVASIVE
PNEUMOCOCCAL DISEASE OR PULMONARY TUBERCULOSIS.

DISEASE NONCARRIERS CARRIERS ToTAL
Invasive pneumococcal disease
Cases — no. (%) 251 (83.7) 49 (16.3) 300
Controls — no. (%) 529 (84.0) 101 (16.0) 630
Total — no. 780 150
Odds ratio 1.02
D value 0.56
Pulmonary tuberculosis
Cases — no. (%) 773 (79.2) 203 (20.8) 976
Controls — no. (%) 709 (80.4) 173 (19.6) 882
Total — no. 1482 376
Odds ratio 1.08
D value 0.53
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allele. It would be informative to know which infectious
pathogens were identified in the study participants and how
the authors’ analysis might be affected by excluding those
without confirmed bacterial infection. Exclusion of partic-
ular pathogens (for example, Streptococcus pnenmonine, My-
cobacterium tuberculosis, and Neisseria meningitidis) might
allow a clearer identification of significant biologic effects.
The effects of the TLR4 polymorphism that have been
identified to date have been small at best, and confirmation
of an association with infectious disease will require large,
well-designed studies with precise clinical and microbio-
logic phenotyping.
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To the Editor: If “snake eyes” are thrown three times in
a row (P=0.000021), can we conclude that the dice are
loaded? Not if the dice have been rolled 3000 times, and tri-
ple snake eyes observed only once (P=0.062). The same
principle makes us reluctant to accept the conclusion that the
common white variant of TLR4 provides protection against
atherosclerosis, as Kiechl and colleagues claim. They had
many end points from which to choose — for example, fem-
oral atherosclerosis was measured in the study population!
but was not reported as a comparison in the article.

In a population studied previously,? 71 patients had un-
dergone carotid endarterectomy. In contrast to the find-
ings of Kiechl et al., the number of patients who had un-
dergone endarterectomy and who were carrying the mutant
TLR4 genotype was actually larger than the number of
carriers in a set of matched controls (Table 1).

Even if statistically valid, a correlation may merely rep-
resent linkage with a nearby mutation that actually confers
a risk, or it may be due to population structure; the prev-
alence of the compound TLR4 variant differs greatly be-
tween populations.? Small differences in the frequency of
the TLR4 allele in phenotypically distinguishable groups
may merely reflect residual inhomogeneity of the popula-
tion that is being studied.

TLR4 evolved to detect lipopolysaccharide, a function
that led to positional cloning of the gene in 1998.# Strong
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TABLE 1. TLR4 PROMOTER GENOTYPES
OF 70 PATIENTS WHO UNDERWENT CAROTID
ENDARTERECTOMY AND 68 MATCHED CONTROLS.*

GENOTYPE PaTIENTS  ConTROLS  TOTAL
number

12874 A/A, 13174 C/C 62 62 124

12874 A/G, 13174 C/T 8 5 13

12874 A/A, 13174 C/T 0 1 1

Total 70 68 138

*Stored DNA from 71 patients who underwent endarter-
ectomy was compared with DNA from 71 controls matched
for age, sex, and ethnic background. Four samples could not
be amplified on polymerase chain reaction.

circumspection is warranted with regard to other func-
tions. Genotyping is easily achieved in large populations
and may disclose risk factors for disease, but exceptional
caution must be exercised when interpreting the data.
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The authors reply:

To the Editor: Cooke et al. report that the Asp299Gly
TLR4 polymorphism is not associated with an increased risk
of invasive pneumococcal infection, pulmonary tuberculosis,
or meningococcal disease. The latter two types of infection
are comparatively rare in Western countries and contribute
little to the overall burden of severe acute infections. Al-
though it is beyond doubt that TLR4 is not directly involved
in the immune response to all pathogens, its relevancy to a
broad spectrum of widespread and clinically relevant micro-
organisms (chlamydia, helicobacter, haemopbhilus, Escheri-
chin coli, Klebsiella, salmonella, porphyromonas, anaerobic
pathogens, respiratory syncytial virus, candida, and many
more) has been proposed. In our study, microbiologic phe-
notyping was not feasible for all infections for reasons such
as pretreatment with antibiotics or a lack of cultures. This,
however, does not diminish our finding of a significant asso-
ciation between the TLR4 polymorphism and the overall
burden of severe acute infections in the general community.

Beutler and Beutler believe that we have selectively pre-
sented end points related to the TLR4 polymorphism and
have omitted those without a significant association. We
are surprised by such a statement, because our analyses fol-
lowed a uniform protocol, and all main longitudinal end
points were carefully considered. In fact, we observed a sim-
ilar protective effect of the Asp299Gly TLR4 polymor-
phism in the development of femoral-artery atherosclero-
sis (Table 1).

TABLE 1. ASSOCIATION BETWEEN THE AsP299GLY TOLL-LIKE RECEPTOR 4 (TLR4)
POLYMORPHISM AND INCIDENT FEMORAL-ARTERY ATHEROSCLEROSIS (1995-2000)
IN THE BRUNECK STUDY.*

SUBJECTS WITH INCIDENT

GENOTYPET FEMORAL-ARTERY ATHEROSCLEROSIS Opbbs RaTio (95% Cl)*
ADJUSTED FOR AGE,
SEX,
AND BASE-LINE MULTIVARIATE
ATHEROSCLEROSIS ADJUSTMENT§
no./total no. at risk (%)
TLR4 Asp299Gly~ 169,/625 (27.0) 1.00 1.00
TLR4 Asp299Gly* 5/46 (10.9) 0.32 (0.12-0.82) 0.30 (0.12-0.80)
P value 0.019 0.016

*Incident femoral-artery atherosclerosis was defined by the occurrence of new plaques in previously
normal vessel segments. Data were available for 671 subjects.

tSubjects with Asp299Gly™ Thr399Ile™ (n=40) and Asp299Gly* Thr399Ile” (n=6) were
grouped together because of the low number of subjects in the latter category.

1The odds ratio and 95 percent confidence interval (CI) were derived from logistic-regression

analysis, as described in our article.

§The analysis was adjusted for age, sex, levels of low-density and high-density lipoprotein choles-
terol, lipoprotein(a), presence or absence of hypertension, smoking status, level of alcohol consump-
tion, ferritin level, presence or absence of diabetes, presence or absence of microalbuminuria, and

base-line femoral-artery atherosclerosis.
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Beutler and Beutler further state that correlations may
merely reflect a linkage with nearby mutations. This possi-
bility cannot be ruled out, as we discussed in our article, but
it seems unlikely, because the functional significance of the
TLR4 polymorphism is well documented in vivo and in cel-
lular transfection studies,! and the experimental and epide-
miologic findings are highly consistent.

Finally, Beutler and Beutler present data from a small
case—control study comparing patients who underwent ca-
rotid endarterectomy with controls. Even if we assume that
this study is free from bias, that it is adequately powered,
and that our Asp299Gly and their TLR4 promoter poly-
morphisms are functionally equivalent, the findings are not
in conflict with ours, because they tested the wrong hypoth-
esis: pathogenic mechanisms underlying vessel stenosis are
substantially different from those involved in atherogenesis.
We have previously shown that the development of carotid
stenosis relies primarily on atherothrombosis and on pro-
coagulant risk factors®? and that this advanced stage in vessel
disease is not significantly related to inflammation and in-
fectious illness.*

STEFAN KIECHL, M.D.
JOHANN WILLEIT, M.D.

University of Innsbruck
A-6020 Innsbruck, Austria

DAvID A. SCHWARTZ, M.D.

Duke University Medical Center
Durham, NC 17710

Editor’s note: Dr. Schwartz reports receiving research
support from Eisai Research Institute.
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Bronchiolitis in Popcorn-Factory Workers

To the Editor: Kreiss et al. (Aug. 1 issue)! report a high
incidence of bronchiolitis obliterans at a microwave-pop-
corn factory. The chemical diacetyl (2,3-butanedione) was
singled out as a possible causal agent of this deadly condi-
tion and other medical problems found in workers in this
plant. As a chemist, biochemist, and toxicologist, I would
like to point out that 2,3-butanedione is in chemical equi-
librium with 1,3-butane-diene-2,3-diol (Fig. 1, facing page).
This phenomenon, which is well known in organic chem-
istry, is called keto-enol tautomerism. This isomer is expect-
ed to be very reactive with oxygen both at room tempera-
ture and on heating. Thus, 1,3-butane-diepoxide-2,3-diol
would be expected as a product. Although the parent com-
pound is known to be reactive with arginine, the diepoxide

1980 - N Engl ] Med, Vol. 347, No. 24 -

is of particular interest, since butadiene diepoxide is a known
human carcinogen. The appropriate government agencies
must investigate and evaluate whether diacetyl should be
banned from food products.

EDWARD G. EZRAILSON, PH.D.
2308 West Settler’s Way

The Woodlands, TX 77380
edezl@prodigy.net
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ical bronchiolitis obliterans in workers at a microwave-popcorn plant.
N Engl ] Med 2002;347:330-8.

To the Editor: Kreiss and colleagues report frequent cas-
es of bronchiolitis obliterans among workers in a popcorn
plant that were attributed to the inhalation of the volatile
ingredient diacetyl in the butter flavoring. Although this
conclusion is in keeping with the toxic effects of diacetyl
on the respiratory epithelium in animals, and although a
dose—response relation (a decreasing forced expiratory vol-
ume in one second associated with increasing exposure to
diacetyl) was established, it may not be the only causative
agent. The workers who were affected the most were also
exposed to the highest concentrations of other volatile
compounds and respirable dust. Maize bran, glumes, and
stigmas contain considerable amounts of tannins,! which are
necessarily constituents of airborne particles. Inhaled tan-
nins are considered to be an important causal factor in ob-
structive pulmonary diseases among workers exposed to
dust of plant origin, such as those who work in cotton mills
or grain elevators and those who work with herbal tea.?
Therefore, tannins may be one of the substances implicated
in the development of “popcorn worker’s lung.” This hy-
pothesis is supported by the finding that clinical symptoms
that follow the occupational inhalation of tannins are similar
to those reported among popcorn workers. In addition, the
lack of improvement in the symptoms with B,-agonist
bronchodilators is consistent with the inhibitory effect of
tannin on adenylate cyclase in airway epithelial cells.?

DIRK TAUBERT, M.D., PH.D.

ANDREAS LAZAR, M.D.

EDGAR SCHOMIG, M.D.

Medical College of the University of Cologne
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To the Editor: In his editorial (Aug. 1 issue),! Schachter
comments on occupational airway diseases but leaves out
what I think is an important finding described in the ac-
companying article by Kreiss et al. As the occupational
physician involved in this case, I noted that not only was an
epidemic of bronchiolitis obliterans present, but the num-
ber of tobacco smokers involved was unusually small.?
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2,3-Butanedione (diacetyl)

1,3-Butane-diene-2,3-diol

1,3-Butane-diepoxide-2,3-diol

&0

L 4

Figure 1. Chemicals 2,3-Butanedione and 1,3-Butane-Diene-2,3-Diol, and Their Expected Product, 1,3-Butane-Diepoxide-

2,3-Diol.

Only one of the initial eight patients was a smoker. Non-
smokers were overrepresented among patients as com-
pared with the exposed population. In the study popula-
tion described by Kreiss et al., the workers who never
smoked had a rate of airway obstruction that was three
times as high as that among the smokers, although all work-
ers were affected. An understanding of the mechanism of
this protection could lead to preventive interventions.

ALLEN J. PARMET, M.D.; M.P.H.

Midwest Occupational Medicine
Kansas City, MO 64108
mommd@kc.rr.com
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2. Parmet AJ, Von Essen S. Rapidly progressive, fixed airway obstructive
disease in popcorn workers: a new occupational pulmonary illness? J Occup
Environ Med 2002;44:216-8.
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The authors and a colleague reply:

To the Editor: We used diacetyl as an index of exposure
to volatile organic chemicals in the popcorn plant because
it was the predominant one found in plant air. However,
identification of the causal agent or agents in the flavoring
will rely on studies in animals in which individual constit-
uents are tested; such studies are now under way. Diacetyl
is a leading candidate for investigation of potential respi-
ratory toxicity because alpha-dicarbonyl compounds react
with functionally reactive arginine residues in proteins and
with guanine and inhibit superoxide dismutase and gluta-
thione reductase, which are involved in protection from
oxidative stress. In addition to Dr. Ezrailson’s concern
about the properties of a derivative diepoxide, diacetyl it-
self has been nominated for studies by the National Toxi-
cology Program (NTP) because of widespread human ex-
posure, limited evidence of mutagenicity, and relations to

December 12,2002 - www.nejm.org - 1981

The New England Journal of Medicine
Downloaded from nejm.org at Stephen B. Thacker CDC Library on September 16, 2016. For personal use only. No other uses without permission.
Copyright © 2002 Massachusetts Medical Society. All rights reserved.



The New England

Journal of Medicine

carcinogens and mutagens in terms of structure and activ-
ity, as well as because diacetyl is representative of aliphatic
alpha-diketones. (See the NTP Web site at http://ntp-server.
niehs.nih.gov.)

We did not detect 1,3-butadiene-2,3-diol or 1,2;3,4-di-
epoxybutane-2,3-diol in any samples collected by thermal de-
sorption tubes and analyzed with gas chromatography—mass
spectrometry. However, we agree with Dr. Ezrailson that di-
acetyl would be present in equilibrium with its tautomers, as
governed by the equilibrium constants for the conversions.
Since diacetyl occurs naturally in butter and during the man-
ufacture of alcoholic beverages, any proposed ban of diacetyl
in food products raises issues of practicality.

As noted by Taubert and colleagues, other agents within
the workplace may contribute to the clinical bronchiolitis
obliterans seen in this workforce. Indeed, necrosis of the
respiratory epithelium in the mainstem bronchus was more
severe in rats exposed to butter-flavoring vapors than in rats
exposed to diacetyl alone at a similar diacetyl concentration
(unpublished data). We did not measure tannins. Workers
managing the grain bins, presumably with greater exposure
to organic dust, were in the low-risk group; mixers, who
had almost no active contact with corn or its dusts, had the
highest historical risk of fixed airway obstruction. The role
of respirable salt dust in the airway damage found in micro-
wave-popcorn production workers remains unclear. Howev-
er, our observation that the same syndrome occurs in fla-
voring-production workers without exposure to grains or
salt makes these agents less likely to be causal contributors.

KATHLEEN KREISS, M.D.

ANN Husss, D.V.M., PH.D.

GREGORY KULLMAN, PH.D.

National Institute for Occupational Safety and Health

Morgantown, WV 26505
kkreiss@cdc.gov

The editorialist replies:

To the Editor: Dr. Parmet points out an interesting but
unexplained observation of his study and that by Kreiss et
al. In his original study, nonsmoking workers accounted
for the majority of index cases of bronchiolitis; among the
workers studied by Kreiss et al., those who had never
smoked had unusually high rates of airway obstruction.
This latter finding is not particularly unusual, since a high
prevalence of disease among nonsmokers is frequently
used to confirm the presence of a true occupational or en-
vironmental effect.! What Parmet focuses on is the fact
that although the frequency of airway obstruction in smok-
ing workers in this cohort is increased (prevalence ratio,
1.6), it is not increased to the same extent as that among
nonsmoking workers (prevalence ratio, 10.8). In occupa-
tional airway disease, the effect of the pollutant tends to
be more pronounced among smokers, because the injury
is frequently additive. Possible explanations for the lack of
such an additive effect in this setting include a healthy-
worker effect, by which sicker smoking workers would leave
the industry at an early date, before the onset of bronchi-
olitis, and the possibility that cigarette smoking alters the
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deposition of inhaled particles? in such a way as to de-
crease the amount of other pollutants arriving in smaller
airways. Further speculation is possible, but the primary
public health message raised by these studies remains clear:
injury to the airway in industries dealing with organic pol-
lutants such as those associated with the manufacturing of
microwave popcorn may be frequent, disabling, and occa-
sionally life-threatening.

E. NEIL SCHACHTER, M.D.

Mount Sinai School of Medicine
New York, NY 10029

1. Beck GJ, Maunder LR, Schachter EN. Cotton dust and smoking effects
on lung function in cotton textile workers. Am J Epidemiol 1984;119:33-
43.

2. Lippmann M, Yeates DB, Albert RE. Deposition, retention, and clear-
ance of inhaled particles. Br J Ind Med 1980;37:337-62.

Inflammatory Bowel Disease

To the Editor: In his review of inflammatory bowel dis-
case (Aug. 8 issue),! Podolsky refers to interleukin-10 as a
down-regulatory cytokine, citing findings in murine mod-
els. However, recent data do not support an antiinflamma-
tory role for interleukin-10 in patients with inflammatory
bowel disease. In this regard, Tilg et al. reported that re-
combinant interleukin-10 administered to patients with
Crohn’s disease increased the production of interferon-y.?
The inflammatory role of interleukin-10 found in their
study paralleled the absence of significant benefits in clin-
ical trials assessing the efficacy of high doses of recombi-
nant human interleukin-10.3* Such data reveal the com-
plexity of the cytokine network in human inflammatory
bowel disease, as well as the need for applying the findings
of basic research to clinical practice cautiously.

JAIME GARCIA DE TENA, M.D., PH.D.

Hospital Universitario Principe de Asturias
28805 Alcald de Henares, Spain
jgtena@terra.es

Luts MANZANO EsPINOsSA, M.D.,; PH.D.

Hospital Universitario Ramoén Cajal
28034 Madrid, Spain

MELCHOR ALVAREZ-MON, M.D., PH.D.

Hospital Universitario Principe de Asturias
28805 Alcald de Henares, Spain

1. Podolsky DK. Inflammatory bowel disease. N Engl ] Med 2002;347:
417-29.

2. Tilg H, van Montfrans C, van den Ende A, et al. Treatment of Crohn’s
disease with recombinant human interleukin 10 induces the proinflamma-
tory cytokine interferon gamma. Gut 2002;50:191-5.

3. Schreiber S, Fedorak RN, Nielsen OH, et al. Safety and efficacy of re-
combinant human interleukin 10 in chronic active Crohn’s disease. Gastro-
enterology 2000;119:1461-72.

4. Fedorak RN, Gangl A, Elson CO, et al. Recombinant human interleu-
kin 10 in the treatment of patients with mild to moderately active Crohn’s
disease. Gastroenterology 2000;119:1473-82.
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To the Editor: Podolsky states that probiotics may have a
role in the treatment of inflammatory bowel disease. How-
ever, probiotics include many different preparations that
are not equivalent in terms of efficacy. For example, avail-
able probiotics may contain bacteria at low, intermediate,
or high concentrations (106 to 108, 109 to 1010, or 1011
or more colony-forming units per gram, respectively). Some
preparations are made with only one bacterial strain; others,
with two or more strains. Clinical studies of the use of pro-
biotics with lactobacillus have shown variable results.!* Thus,
medical articles that refer to probiotics in a nonspecific
manner may be misleading.

GIUSEPPE FAMULARO, M.D., PH.D.

San Camillo Hospital
00152 Rome, Italy
gfamularo@uni.net

VITO TRINCHIERI, M.D.
CLAUDIO DE SIMONE, M.D.

University of L’Aquila
67100 L’Aquila, Italy

Editor’s note: Dr. De Simone reports that he is chief ex-
ecutive officer of VSL Pharmaceutical (Fort Lauderdale,
Fla.). Dr. Famularo reports that he received an honorari-
um from VSL Pharmaceutical.

1. Venturi A, Gionchetti P, Rizzello F, et al. Impact on the composition
of the faecal flora by a new probiotic preparation: preliminary data on main-
tenance treatment of patients with ulcerative colitis. Aliment Pharmacol
Ther 1999;13:1103-8.

2. Gionchetti P, Rizzello F, Venturi A, et al. Oral bacteriotherapy as main-
tenance treatment in patients with chronic pouchitis: a double-blind, pla-
cebo-controlled trial. Gastroenterology 2000;119:305-9.

3. Ulisse S, Gionchetti P, D’Alo S, et al. Expression of cytokines, inducible
nitric oxide synthase, and matrix metalloproteinases in pouchitis: effects of
probiotic treatment. Am ] Gastroenterol 2001;96:2691-9.

4. Prantera C, Scribano ML, Falasco G, Andreoli A, Luzi C. Ineffectiveness
of probiotics in preventing recurrence after curative resection for Crohn’s dis-
ease: a randomised controlled trial with Lactobacillus GG. Gut 2002;51:405-9.

To the Editor: In presenting various therapeutic options
for the management of Crohn’s disease, Podolsky briefly
considers elemental nutrition, stressing the limited com-
pliance with this approach. However, as discussed in a re-
view by Ruemmele et al.,! such a nutritional approach can
induce clinical remission and improve the growth failure
associated with childhood Crohn’s disease.> Moreover, a
majority of young patients with growth failure are strongly
motivated to accept tube feeding. The acceptance of this
approach has increased with new oral formulas.!

Administration of thalidomide to patients with refractory
Crohn’s disease represents another important therapeutic
option that is not emphasized in Podolsky’s review. In our
experience,? a low dose of thalidomide (0.5 to 2 mg per kil-
ogram of body weight per day) was effective in inducing a
sustained remission (two to five years) in patients with se-
vere, refractory, corticosteroid-dependent Crohn’s disease.

FEDERICO MARCHETTI, M.D.
STEFANO MARTELOSSI, M.D.

ALESSANDRO VENTURA, M.D.
Universita di Trieste

34100 Trieste, Italy
marchetti@burlo.trieste.it

1. Ruemmele FM, Roy CC, Levy E, Seidman EG. Nutrition as primary
therapy in pediatric Crohn’s disease: fact or fantasy? J Pediatr 2000;136:
285-91.

2. Belli D, Seidman EG, Bouthillier L, et al. Chronic intermittent elemen-
tal diet improves growth failure in children with Crohn’s disease. Gastro-
enterology 1988;94:603-10.

3. Facchini S, Candusso M, Martelossi S, Liubich M, Panfili E, Ventura A.
Efficacy of long-term treatment with thalidomide in children and young
adults with Crohn disease: preliminary results. J Pediatr Gastroenterol Nutr
2001;32:178-81.

To the Editor: In his extensive review of inflammatory
bowel disease, Podolsky states that “surgery can have an im-
portant role in management, though a full consideration is
beyond the scope of this review.” This statement strikes me
as inadequate and uninformative. It gives the reader the im-
pression that surgical management is completely separate
from medical management, which should not be so. Joint
management based on both disciplines is the key to success
in the care of patients with complicated disease.

Podolsky’s discussion of the use of antibiotics is also in-
complete. Metronidazole is an agent that should be con-
sidered for the prevention of postoperative relapse. In a
randomized, controlled trial, metronidazole at a dose of
20 mg per kilogram of body weight given daily for three
months after ileal resection significantly reduced the rate
of endoscopic recurrence, to 52 percent as compared with
75 percent in the placebo group.! Further studies are re-
quired to confirm the benefit of longer-term treatment.
Another trial? showed the efficacy of ornidazole at a dose
of 1 g per day. This nitroimidazol antibiotic decreased the
rate of endoscopic recurrence and also significantly dimin-
ished the rate of clinical recurrence.

FaryAz MoHAMMED, M.R.C.D.
Royal Oldham Hospital

Oldham OL1 2JH, United Kingdom
safai@hotmail.com

1. Rutgeerts P, Hiele M, Geboes K, et al. Controlled trial of metronida-
zole treatment for prevention of Crohn’s disease after ileal resection. Gas-
troenterology 1995;108:1617-21.

2. Rutgeerts PJ, D’Haens G, Baert F, et al. Nitroimidazol antibiotics are
cfficacious for prophylaxis of postoperative recurrence of Crohn’s disease:
a placebo controlled trial. Gastroenterology 1999;116:A808. abstract.

Dr. Podolsky replies:

To the Editor: In my review, I endeavored to highlight
current concepts of the pathogenesis and approaches to
treatment of inflammatory bowel diseases within the limited
space available, with the intention that the article serve the
needs of the general readership of the Journal. Therefore,
in reply to Mohammed: space limitations did not permit a
discussion of surgery, although the coordinated use of med-
ical and surgical approaches is axiomatic for many clinical
problems and not unique to inflammatory bowel disease.
Although the data on the effect of metronidazole given for
postoperative prophylaxis are interesting, the trial periods
fall well short of the length needed to judge its value in
routine care, and few would accept that its efficacy in this
setting is proven.

Marchetti and colleagues are correct in noting that nu-
tritional therapy may be more acceptable to children than
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to adults and accordingly that such therapy may have a
more important role in younger age groups. I disagree that
thalidomide represents an important option. Although, as
noted in the article, two pilot studies have suggested effi-
cacy, the effects are modest. Larger, well-controlled trials
of thalidomide in selected groups of patients over longer
periods would be welcome. Famularo and colleagues are
probably correct in suggesting that the efficacy of probiotics
may depend on the composition of the agent being admin-
istered as well as other variables, including the type and lo-
cation of disease, although the available data remain limited.

Finally, Garcia de Tena et al. are correct in noting that
the efficacy of interleukin-10 observed in clinical trials to
date has been limited, if present at all. It is possible that
better results may be obtained with the use of creative ap-
proaches currently being developed, in which greater local
concentrations of this down-regulatory cytokine can be
delivered. These approaches include both the use of engi-
neered probiotic bacteria that can express interleukin-10 in
the lumen of the gut and gene therapy.

DaNIEL K. PoDOLSKY, M.D.

Massachusetts General Hospital
Boston, MA 02114

Illness after International Travel

To the Editor: The review by Ryan and colleagues (Aug.
15 issue)! about illness after international travel focuses
mainly on tropical diseases, but common bacterial infections
are a leading cause of illness in travelers.

Of 779 American travelers in one study, 202 (26 per-
cent) reported 235 illnesses.? Diarrhea was the leading
health problem (affecting 13 percent), followed by respi-
ratory tract symptoms (in 10 percent) and skin problems
(in 3 percent). The incidence of malaria was low (3.8 cases
per 1000 travelers). In a retrospective Australian study of
232 consecutive patients, malaria was the most common
diagnosis (incidence, 27 percent), followed by respiratory
tract infection (24 percent), gastroenteritis (14 percent),
dengue fever (8 percent), and pneumonia (6 percent).® In
our series of 187 travelers, the most frequent diagnoses
were malaria (44 percent), urinary tract infection (6 per-
cent), gastrointestinal tract infection (5 percent), and respi-
ratory tract infection (3 percent).* Bacterial skin infections
are particularly important and ranked second in a prospec-
tive study of dermatologic conditions.®

Common bacterial infections are a growing cause of ill-
ness after travel.

Eric CAuMES, M.D.
FRANCOIS BRICAIRE, M.D.
Hopital Pitié—Salpétriere
75013 Paris, France
eric.caumes@psl.ap-hop-paris.fr
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To the Editor: In their review of illness after international
travel, Ryan et al. might have given more attention to the
importance of psychological problems. From disabling
anxiety attacks to frank psychosis, these problems often
force termination of a trip to distant lands. The relative pov-
erty, amazing cultural differences, and sometimes unusual
environments (e.g., high altitude) can precipitate acute psy-
chological problems that must be recognized and dealt
with. Travel can be stressful.!

BubpDHA BASNYAT, M.D.

Nepal International Clinic
Kathmandu 3596, Nepal
nic@naxal.wlink.com.np

1. Phelan M. Psychological disorders. In: Dawood R, ed. Travellers’ health:
how to stay healthy abroad. 4th ed. Oxford, England: Oxford University
Press, 2002:444-7.

The authors reply:

To the Editor: As Caumes and Bricaire point out, bacte-
rial infections are frequent causes of illness after travel. In
our review, we tried to emphasize the need for a standard
history taking and physical examination and, where appro-
priate, evaluation of the urine, chest radiography, and eval-
uation of the stool for evidence of any infection. We also
agree with Basnyat. Psychological stress related to travel can
result in disabling psychological conditions.

Epwarp T. Ryan, M.D.
Massachusetts General Hospital

Boston, MA 02114
etryan@partners.org

MARyY E. WiLsoN, M.D.

Mount Auburn Hospital
Cambridge, MA 02238

Kevin C. KaiN, M.D.

Toronto General Hospital
Toronto, ON M5G 2C4, Canada

Abortion and Maternal Mortality in Africa

To the Editor: The World Health Organization (WHO)
estimates that 5 million unsafe abortions are performed
annually in Africa, resulting in the deaths of an estimated
34,000 women.! In Africa, abortion is illegal or very restrict-
ed, making it difficult to estimate the number of proce-
dures performed or the frequency of associated complica-
tions including death.>® In a large African multicenter
study, we assessed the contribution of complications of
abortion to maternal mortality.
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TABLE 1. DISTRIBUTION OF OBSTETRICAL COMPLICATIONS AND MATERNAL DEATHS IN THREE AFRICAN COUNTRIES.

PREGNANCY- FATALITY RATE

TyPE OF COMPLICATION BeENIN Ivory CoasT SENEGAL TotAL RELATED DEATHS (95% CI)*

no. (%) no.
First trimester
Complications of induced abortion 117 (36.2) 824 (40.2) 584 (33.5) 1525 (37.1) 37 2.43 (1.68-3.24)
Complications of spontaneous abortion 119 (36.8) 680 (33.1) 1035 (59.4) 1834 (44.6) 1 0.05 (0.01-0.15)
Ectopic pregnancy 80 (24.8) 489 (23.8) 82 (4.7) 651 (15.8) 3 0.46 (0.06-1.00)
Molar pregnancy 7 (2.2) 59 (2.9) 40 (2.3) 106 (2.6) 1 0.94 (0.91-2.85)
Third trimester
Major complications during delivery 605 (22.3) 1186 (43.8) 917 (33.9) 2708 (100.0) 79 2.92 (2.36-3.66)

*CI denotes confidence interval.

From May to October 1999, we prospectively enrolled
all women admitted within 15 weeks after their last menstru-
al period for conditions including ectopic pregnancy, com-
plications of spontaneous abortion, complications of in-
duced abortion, and molar pregnancy in 12 main obstetrical
hospitals in three African countries (Benin, the Ivory Coast,
and Senegal). The study protocol was approved at all sites,
and oral informed consent was obtained from all women.
We also collected data on the number of deliveries, compli-
cations of delivery, and maternal deaths at these hospitals.

Information was obtained from medical records and
through a confidential face-to-face interview. Many women
are reluctant to acknowledge having had an induced abor-
tion, especially in countries where abortion is illegal and pun-
ishable. To minimize misclassification of induced abortion as
spontaneous abortion, all the interviewers were women who
were trained to elicit information in a nonjudgmental and
empathetic manner. This approach has been shown to im-
prove the quality of information women provide concerning
their reproductive histories.*

There were 4116 women admitted for obstetrical com-
plications during the first trimester of pregnancy (Table 1).
Of these, 1525 (37 percent) were admitted for complica-
tions of induced abortion, 1834 (45 percent) for complica-
tions of spontaneous abortion, 651 (16 percent) for ectopic
pregnancies, and 106 (3 percent) for molar pregnancies. A
total of 42 of these 4116 women died (Table 1); 37 (88
percent) of these deaths resulted from complications of in-
duced abortion, confirming that complications of induced
abortion are the leading cause of maternal death during
the first three months of the pregnancy.

During the study period, 10,744 women were admitted
for delivery, of whom 2708 (25 percent) had major com-
plications (hemorrhage, sepsis, obstructed labor, uterine
rupture, or high blood pressure). Of these 2708 women, 79
died. This fatality rate (3 percent) was similar to the fatal-
ity rate of 2.4 percent (37 of 1525) observed among wom-
en admitted for complications of induced abortion.

Our study included women who had major complica-
tions related to an abortion that necessitated hospitaliza-
tion. Many women who have abortions have no or only mi-
nor complications that do not necessitate hospitalization.
Some of the women who had major complications after an
abortion may have been admitted to health facilities that
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were not included in our study. Nevertheless, members of
the obstetrical staffs of private maternity hospitals or clin-
ics in these regions regularly transfer women to the emer-
gency obstetrical units that were included in our study.
Thus, it is likely that we registered a large proportion of
complications and deaths related to abortions in the re-
gions we studied.’

Our results suggest that complications of induced abor-
tion may be responsible for nearly a third of all maternal
deaths in West African countries. These data suggest that
previous WHO estimates that complications of abortion may
account for about 15 percent of all maternal mortality
should be revised upward.

PATRICK THONNEAU, M.D., PH.D.
NATHALIE GOYAUX, PH.D.

La Grave Hospital
31059 Toulouse CEDEX 09, France
thonneau.p@chu-toulouse.fr
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