
New Directions

in Plastic Debris

THE LARGEST EVER MEETING FOCUSING ON

plastic debris in the environment was
recently held in Redondo Beach, California
(1). It is evident that plastic waste presents
major concerns in aquatic habitats world-
wide. However, this meeting differed from
previous efforts/gatherings because repre-
sentatives from industry, government, aca-
demia, and nongovernment organizations
were united in their desire to identify solu-
tions to reducing waste. There has been a
switch in the types of litter recorded, from
shipping- and fishing-related debris to land-
based sources. This was poignantly under-
scored by reports of islands of plastic debris
swept into the sea by Hurricane Katrina. 

Polymer scientist A. Andrady explained
that all the plastic introduced into the
oceans remains unmineralized as either
entire objects or fragments, some of which
are less than 20 µm in diameter (2). Large
items of debris cause entanglement,
impaired feeding, and mortality to birds,
turtles, and mammals. Microscopic frag-
ments are also ingested, but the conse-
quences are unknown. H. Takada and C.
Moore presented evidence on the ability of
plastic to accumulate PCBs, DDE, and
nonylphenol (3), and the potential for toxic
chemicals to transfer to the food chain was
identified as a key research direction. It was
also recognized that better understanding of
effects at an organismal level is required
before consequences at population and
ecosystem levels can be examined.

In terms of solutions, much could be
achieved by reductions in packaging.
Keynote speaker W. McDonough made the
case for a “cradle to cradle” (4) strategy to
ensure that plastics are retained in a prod-
uct-specific recycling loop—turning debris
from a waste disposal liability into feed-
stock for production. Although debris can
be removed from drains and rivers by phys-
ical separators, there is also a key role for
education to help reduce littering. The
importance of social research to establish
the public’s willingness to engage with
these solutions was also clearly recognized.
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Preparing for the

Worst-Case Scenario 

THE REPORT “CONTAINING PANDEMIC

influenza at the source” by I. M. Longini Jr.
et al. (12 Aug., p. 1083) was encouraging
that an avian pandemic can be contained if
proper intervention is carried out promptly.
N. M. Ferguson et al. published similar
findings (1). However, further investigation
is needed before we can celebrate.

A valid conclusion from a model
requires a careful selection of the parameter
values. Longini’s article assumed that
Tamiflu (oseltamivir) was useful in a pan-
demic. Yet, Tamiflu may not be effective on
all new avian flu viruses, which can have

80% mortality; Tamiflu was inef-
fective in 50% of patients in
Thailand (2). Moreover, although
the basic reproduction number (R0)
below 2 was a reasonable estima-
tion in Longini’s models, previous
flu pandemics have had an R0 up to
3 (3). Apart from these technical
parameters in a hypothetical
model, the logistics in a real situa-
tion can also be fluid. Although
developing countries with pharma-
ceutical factories can issue a com-
pulsory license to make generic
copies of patented drugs in the
event of a medical emergency, in
reality when there is a pandemic
occurring, developing areas with-
out such facilities (perhaps those
that most need Tamiflu) will be in a
difficult position to secure enough
supply.

Handling the ever-changing dis-
ease pattern of pandemic avian flu
requires a contingency plan to pre-
pare for the worst scenario. A
worst-case scenario model should
predict the resources a public

health system needs to cope with a pan-
demic. This model should consider that
Tamiflu may be ineffective in treating the
new strain, a higher-than-expected R0

value, and the possibility of a paucity of
antiviral drug/vaccines. Such a worst-case-
scenario model provides valuable informa-
tion for resource planning, for example, the
number of ventilators, the amount of inten-
sive care, and even funeral facilities that
will be required.
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Response
CONTAINING A POTENTIAL STRAIN OF PAN-
demic influenza at the source will not be
easy and will require intense surveillance of
influenza-like illness, speedy lab work to
identify isolated viruses, and feasible and
effective control strategies. We showed that
the targeted use of oseltamivir could con-
tain a potential pandemic strain of influenza
if the basic reproductive number (R0) were
below 1.6 and if the intervention took place
2 to 3 weeks after the first case appeared. If
the eff icacy of oseltamivir against the
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Toy cars amid debris in New Orleans after Hurricane
Katrina.
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emergent virus were as low as 50% against
illness and transmission, the targeted use of
oseltamivir could still effectively contain
the spread (figs. S16 to S18). For a situation
in which oseltamivir is ineffective against
the emergent strain, we modeled the use of
voluntary household and neighborhood
cluster (i.e., one small grouping of about
four households) quarantine alone (figs. 3
and S13). For this intervention, the f irst
case in a locality (i.e., a region roughly 6 to
9 km in radius) triggers a quarantine policy.
Every case and a certain percentage of sus-
ceptible people restrict their movement to
their household and their neighborhood
cluster. The figure gives the average simu-
lated cumulative influenza case incidence
for different levels of quarantine effective-
ness for different values of R0. For R0 ≤ 1.5,
quarantine levels as low as 50% of people
being restricted to the household and neigh-
borhood cluster could possibly contain out-
breaks. For R0 ≤ 1.6, quarantine levels of
60% or higher could be effective. With an
R0 as high as 2.4, we would need a 90%
effective quarantine for containment. For
larger values of R0, containment would not
be possible with quarantine measures alone.
If we consider an R0 of 2.4 and total viral
resistance to oseltamivir to be the worst-
case scenario, then only an extremely tight
household and neighborhood cluster quar-

antine could effectively
contain the spread of the
virus. Other forms of
quarantine also could be
effective (1). Our results
are highly probabilistic,
and a strategy that works
in many simulations does
not necessarily work in all
simulations. Thus, even if
countries are prepared to
try to contain the out-
break, the world needs to
be prepared for the event
that containment fails.

It is important to de-
velop international co-
operation around the main-
tenance of a mobile stock-
pile of oseltamivir that can
be rapidly deployed to the
location of an emergent
strain. The World Health

Organization (WHO) is currently developing
such a stockpile and recently announced that
Roche is donating 3 million courses of
oseltamivir to its mobile stockpile (2). If a
potential pandemic strain of influenza
emerges, WHO plans to intervene, in concert
with the ministry of health of the affected
country and other public health organiza-
tions, along the lines that we describe above
[see index 1 of (2)]. Such international coop-
eration coupled with a rapid, effective
response will be necessary to have any hope
of containing pandemic influenza before it
spreads throughout the world, or at least slow-
ing the spread while a well-matched vaccine
is developed and sufficient quantities are
deployed.
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Timing in Collection 

of Stool Samples 

WE READ WITH GREAT INTEREST THE REPORT

“Diversity of the human intestinal micro-
bial flora” by P. B. Eckburg et al. (10 June,
p. 1635; published online 14 Apr.). We
applaud the authors for advancing this
important field by undertaking comprehen-
sive 16S rDNA sequencing to describe the
composition of the microbiota in stools and
at six sites of the colon in each of three
human volunteers. The analyzed 13,355
prokaryotic ribosomal RNA gene seq-

uences represent the largest 16S rDNA
microflora data set reported to date in any
species. 

On the basis of their analysis, the authors
suggest that “differences between stool and
mucosa community composition” exist. We
question the validity of this conclusion,
based on our own observation that stool
microflora composition can vary signifi-
cantly in stool samples collected before
and after a colonoscopy (1). The authors
compare microf lora  composi t ion in
colon biopsy samples obtained during
colonoscopy with a stool sample collected a
month afterwards. The authors acknowl-
edge potential problems with their interpre-
tation because of the delayed stool collec-
tion, but a rationale for collecting delayed
stool samples is not given. 

This Report has significantly expanded
our knowledge of the diversity of the
intestinal microflora in a few subjects.
However, if we ever want to correlate
microflora composition with health or dis-
ease, we will have to design studies aimed
at understanding the variation in the
microflora composition in a large cohort
of human subjects. 
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Response
OUR LARGE-SCALE COMPARATIVE ANALYSIS

of bacterial and archaeal 16S rDNA
sequences in the colon and stool revealed
signif icant intersubject variability and
patchy heterogeneity among the colonic
mucosal bacterial populations. Regarding
the statistical differences we reported
between stool and adherent mucosal popu-
lations, subjects B and C harbored differ-
ent bacterial populations in their colonic
mucosa compared with their stool samples
collected 4 weeks later, while the mucosal
populations in subject A were subsets of
the population observed in stool collected
4 weeks after colonoscopy. Each subject’s
stool community was more similar to the
communities of their own mucosal sam-
ples than to any community from a differ-
ent subject.

We acknowledged that the statistically
significant difference between the bacterial
composition of the stool and colonic
mucosa may have been due to the 4-week
delay in stool collection after colonoscopy.
The collection of stool was not originally
planned in the large Canadian population-
based case control study from which the
control subjects were selected. For this
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The effectiveness of the household and
neighborhood cluster quarantine started 14
days after the first case at different values of
R0. Outbreaks that result in a cumulative
incidence of ≤ 1 case per 1000 are considered
contained (horizontal line). The cumulative
incidence per 1000 does not always decrease
monotonically with increasing intervention
coverage for small differences due to sto-
chastic variability.
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