
as demonstrated in the Understanding Potential Long-Term
Improvements in Function with Tiotropium (UPLIFT1) trial [4].
The authors are correct in highlighting the notable differ-
ences between the Lung Health Study and UPLIFT1 study
populations with respect to age and disease severity. It is of
interest, however, that, in the Lung Health Study, a post hoc sub-
analysis of the annual rates of decline by smoking category
(continuing smokers, intermittent smokers and sustained
quitters), baseline lung function (range 90–55% predicted
FEV1) and age (range 35–70 yrs) showed that baseline disease
severity (FEV1 % predicted) was not predictive of the annual
change in FEV1 in mL?yr-1 within any smoking category,
whereas older subjects who were either continuing or inter-
mittent smokers had a slightly more rapid annual decline in
lung function than younger subjects in the same smoking
categories, although among quitters age did not influence FEV1

decline [2]. These findings suggested that smoking cessation
leads to generally comparable benefits (in terms of slowing
disease progression) across the spectrum of middle to older age
and mild to moderate disease severity. The UPLIFT1 trial
results appear to confirm and extend the findings from the Lung
Health Study to an older and more severely diseased COPD
population.

J. Zielinski and co-workers suggest that the UPLIFT1 data be
formally analysed further to compare the rates of decline
among the three smoking categories. Unfortunately, such a
subgroup analysis would be problematic, since the three
subgroups are defined by post-randomisation smoking status
and are not comparable with respect to such baseline variables
as age, Global Initial for Chronic Obstructive Lung Disease
stage, FEV1 % predicted and sex [4].
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Polyacrylate nanoparticles: toxicity or new

nanomedicine?
To the Editors:

Nanotoxicology is now becoming a very important field in view
of the unique physicochemical properties of nanomaterials
that may lead to adverse biological effects on occupational,
environmental and consumer matters. However, a conclusion
on the toxicity of nanomaterials should be carefully drawn
taking into account the complexity of determining the toxicity of
nanoscale materials. Until now, studies on the adverse outcomes
of nanomaterials, such as carbon nanotubes and nanoparticles,
were limited to the experimental stage. Although there were
some reports on human cell lines, the research was limited to in
vitro studies; in vivo studies were completely limited to animals.
Very recently, researchers from Beijing Chaoyang Hospital,
Beijing, China, have reported the first case of the clinical toxicity
of polyacrylate nanoparticles in humans [1]. The main evidence

involves pathological examination of patients’ lung tissue and
observations by transmission electron microscopy. Nonspecific
pulmonary inflammation, pulmonary fibrosis and foreign-body
granulomas of pleura were displayed. Round nanoparticles
,30 nm in diameter were observed to lodge in the cytoplasm
and karyoplasm of pulmonary epithelial and mesothelial cells
and also in chest fluid. Based on these clinical observations and
analysis, the authors conclude that long-term exposure to
polyacrylate nanoparticles could result in serious damage to
human lungs. Here, we note that their work may provide
important evidence for concerns about the toxicity of nanopar-
ticles in humans and may afford promising opportunities
to develop a new clinical therapeutic treatment for such
nanoparticle-based diseases. However, we would like to point
out that there are not enough data to strongly suggest that the
clinical symptoms of the patients result from the toxicity of
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polyacrylate nanoparticles themselves. Therefore, adequate
experimental evidence is very necessary for supporting the
claimed toxicity, such as in vivo and in vitro toxicological
assessments of polyacrylate nanoparticles, control experiments
using animals in the laboratory that simulate work conditions,
toxicological experiments of other chemicals in the paste, etc.

The first concern is the existence of polyacrylate nanoparticles.
We argue that it is not known what nanoparticles (chemistry
and composition) are found in patients (see question 3 in SONG

et al. [1]). The authors agreed that polyacrylate has often been
regarded as low toxicity, but some nanoparticles, such as silicon
nanoparticles, thin zinc oxide, titanium dioxide, nanoscale silver
clusters, are normally added into the polyacrylate emulsion to
make the material stronger and more abrasion resistant [1]. The
authors claimed that they have more evidence to show that the
nanoparticles contained in the polyacrylate emulsion had
possibly caused the disease. What is this evidence? No related
data were presented. Could it be said that the evidence is in the
literature cited? We actually do not know whether some
nanoparticles are added into the paste in this clinical case.
More surprisingly, the authors finally reached a conclusion that
all data presented in the study suggested that the polyacrylate
nanoparticles are linked to the patients’ illnesses. Indirect
analysis is really not enough.

The authors claimed that using electron microscopy, nanopar-
ticles (,30 nm in diameter) are found in both the paste and the
dust particles. As an extremely simple measure, an energy
dispersive spectrometer analysis may be used to characterise
the chemical composition of the nanoparticles mentioned.
However, in the study, the authors did not present any
analysis relating to the chemical composition of the nanopar-
ticles. We suggest that the nanoparticles may be ascribed to the
long-term accumulation of organic molecules. Besides, the size
of nanopaticles always follows the normal distribution. Are
polyacrylate nanoparticles, dust particles or any other nano-
particles contained in the polyacrylate emulsion? We admit to
being confused. It is therefore reasonable to doubt that there
are polyacrylate nanoparticles in the paste.

To support their claim about the toxicity of polyacrylate
nanoparticles, SONG et al. cite two studies [2, 3]. We have read
these studies with interest, but unfortunately have to say that
they do not support their claim. One evaluates the acute
toxicity of oral exposure to nanoscale zinc powder in mice [2],
the other investigates the effectiveness of various models for
blood particle attachment that are applicable to complex flow
fields with relatively high particle counts [3]. There is no
information about polyacrylate nanoparticles.

Assuming that there really are polyacrylate nanoparticles in
the paste, the authors ignored the possibility of a secondary
effect of adsorption by polyacrylate nanoparticles. It has been
demonstrated that carbon nanotube toxicity may be mistakenly
attributed to direct toxicity, when in fact it is a secondary effect
of adsorption of essential micronutrients from cell culture
medium [4, 5]. Here, we consider that the conditions in real
workplaces are more complicated than that of experiments
under laboratory conditions. It is difficult to imagine that only
pure polyacrylate nanoparticles have direct contact with
human lungs without any other chemicals. The authors

claimed that, although the toxicity of the polyacrylate
nanoparticles in patients has not been firmly established,
animal studies and in vitro experiments may provide clues
relating to the nanoparticles themselves. We do not know why
the authors cited other different materials such as nano- and
micron-sized particles of cobalt–chromium alloy [6], single-
walled carbon nanotubes [7] and carbon nanoparticles [8] to
support the possibility of the toxicity of polyacrylate nano-
particles. We argue that citing the literature does not expand to
include this possibility. We cannot simply deduce ARC from
ARB and BRC. What is more, the authors suggested that the
patients’ illness appears to be a ‘‘nanomaterial-related disease’’
because the compounds in the paste are low in toxicity and are
unlikely to cause disease of the severity seen in these patients.
Are essential micronutrients in cell culture medium toxic? The
answer absolutely is no, but more experiments have demon-
strated that adsorption of essential micronutrients from cell
culture medium onto a single-walled carbon nanotube could
result in some damage, as mentioned earlier. And, in fact, there
have been some reports on the toxicity of toluene [9–11].
Significantly, the in vitro effects of straight-chain alkanes (nC6–
nC10), and benzene and toluene on pulmonary alveolar
macrophages and lysosomal enzymes in rat and rabbit lungs
was studied in 1987 [12].

If it is true that organ molecules adsorbed by polyacrylate
nanoparticles have an adverse effect on human lungs, the work
by SONG et al. [1] may be the best example for drug delivery in
humans and provide opportunities for further advances in
nanomedicine. One of the most important applications,
nanoparticle-based drug delivery is currently attracting much
attention from the medical field because nanoparticles have the
potential to pass across physiological barriers or target specific
cells and organs and administer small quantities of drugs [13,
14]. Now scientists have developed methods for loading a
variety of medicine onto polymeric nanoparticles to form new
nanomedicine [15–25]. In particular, E. Turos and co-workers
(University of South Florida, Tampa, FL, USA), have found
that polyacrylate nanoparticles can act as carriers for drug
delivery [26–30]. New nanomedicine contains several types of
antibiotic-conjugated polyacrylate nanoparticles and shows
activity against methicillin-resistant Staphylococcus aureus and
Bacillus anthracis and no cytotoxicity towards human dermal
cells. This team also conducted an in vivo experiment of
penicillin-conjugated nanoparticle emulsion in determining
toxicological responses initiated upon systemic and topical
application in a murine model [31]. Favourable results suggest
that polyacrylate nanoparticle-containing emulsions may afford
promising opportunities for treating both skin and systemic
infections. Edward Turos is also co-inventor of a US patent
application (Pub. No.: WO/2009/055650) by the University of
South Florida the polyacrylate nanoparticle drug delivery for
treatment of anthrax and malaria.

Other important evidence showing the biocompatibility of
polyacrylate is the work by K. Aoshiba and co-workers (Tokyo
Women’s Medical University, Tokyo, Japan) [32]. The group
investigated the therapeutic effects of polyacrylate-stabilised
platinum nanoparticles (PAA-Pt) on pulmonary inflammation
in smoking mice. Intranasal administration of PAA-Pt prior to
cigarette smoke (CS) exposure was found to inhibit depletion
of antioxidant capacity, nuclear factor-kB activation and c
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neutrophilic inflammation in the lungs of mice. Another
important result of this work is that intranasal administration
of PAA-Pt alone did not elicit pulmonary inflammation or
toxicity. In in vitro experiments, treatment of alveolar-type-II-
like A549 cells with PAA-Pt inhibited cell death after exposure
to a CS extract.

Obviously, polyacrylate nanoparticles hold great potential to be
developed as drug carriers for nanomedicine and there will be
further applications for various diseases in the future. Indeed,
the majority of work is still in the early stages of development,
but given that this field is only a few years old, we believe it is
only time before the proposed drug delivery will ultimately
impact disease research and human clinical trials.

Not only the Chinese government and scientists but also
scientists worldwide have paid close attention to this first
nanomaterial-related accident in humans. On September 1–3,
2009, over 1,500 scientists from over 40 countries and regions
gathered at Beijing International Convention Center to attend
the China International Conference on Nanoscience and
Technology (ChinaNano 2009, Beijing, China). During the 3-
day meeting, one of the major issues of nanotechnology of
nanoscale materials discussed by scientists worldwide was to
encircle the work by SONG et al. [1]. One of the themes was that
scientists from European and American countries should form a
survey group to investigate this first clinical case. The purpose
of this response is not to disagree with the potential risk of
nanoparticles, but to make clear that rigorous and systemic tests
must be used before a conclusion can be reliably reached. If not,
it might lead to the positive effects of nanoscience and
nanotechnology for the development of society as a whole
being ignored, and cause a psychological panic in people. There
could also be consequences for future governmental policy
guidance on nanoscience and nanotechnology.

Again, numerous studies have attempted to address the
toxicity issues associated with the administration routes of
different nanomaterials, but no formal evaluation guidelines
and few definite trends have been established. The work of
SONG et al. [1] presents a cautionary tale about the clinical
toxicity of nanomaterials in humans; undoubtedly, the timing
is very good. We take this opportunity to make an appeal to
the nanotechnology community to establish a safety assess-
ment database of nanomaterials, including the properties of
nanomaterials (composition, size, architecture, etc.), standardi-
sation of experiments (especially, physiological conditions),
toxicological assessment methods and thorough comparison
across various animal models, etc., for a comprehensive
evaluation. As in the case of the potential biological/clinical
effects of nanomaterials in the pharmaceutical industry, the
availability of formal evaluation guidelines could be of
enormous benefit.
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Asthma predictive factors in infants with bronchiolitis:

asthma risk at 13–20 years of age
To the Editors:

MATRICARDI et al. [1] presented an interesting comparison on
the persistence of wheezing at 10–13 yrs of age between two
birth cohorts from the UK and Germany. When the cohorts
were re-evaluated by harmonising the data, family history of
asthma, absence of recurrent rhinitis at ,1 yr, recurrent chest
infections at ,2 yrs and atopic sensitisation at ,3–4 yrs were
independent risk factors for wheezing at 10 years, with some
differences between early life wheezers and non-wheezers [1].
When three or four of these risk factors were present, the
algorithm was highly specific but not sensitive in predicting
persistent wheezing at .10 yrs of age: sensitivity 0.53,
specificity 0.85 and positive likelihood ratio 6.38 [1].

CASTRO-RODRIQUEZ et al. [2] introduced the first asthma
predictive index (API) based on the Tucson birth cohort study
to predict asthma risk at school age in children who wheezed
at ,36 months of age. Major risk factors were asthma in
parents and atopic dermatitis in the child, and minor risk
factors were allergic rhinitis, wheezing apart from cold and
blood eosinophilia. Loose index (wheezing at ,36 months and
one major or two minor criteria) means moderate asthma risk,
and stringent index (repeated wheezing at ,36 months and
one major or two minor criteria) means high asthma risk. The
85% specificity and 42% sensitivity of the loose index mean a
positive likelihood ratio of 2.2 with a modest predictive impact.

The 97% specificity and 16% sensitivity of the stringent index
mean a likelihood ratio of 1.2 only.

API was later modified (mAPI) by adding atopic sensitisation
to inhaled allergens, confirmed by allergen-specific immuno-
globulin E measurements or positive skin tests, as a minor
criterion [3]. Though this modification was an obvious
improvement with a more objective risk assessment, mAPI
has not been validated by follow-up studies.

The results of long-term Scandinavian post-bronchiolitis
follow-ups have highlighted the need to revise the algorithms
to be more suitable for infants treated for bronchiolitis in
hospital, as summarised in two reviews [4, 5]. The outcome of
early life wheezers is connected with disease severity,
invasiveness of infection and triggering virus not possible to
be taken into account in cohort studies with parent-reported
symptoms. In addition, treatment in hospital and outpatient
clinics of hospitals enables assessment of more objective risk
factors by virological and allergological examinations. The
suggested hospitalised children’s API (hAPI) consists of three
major criteria (parental asthma, atopic dermatitis or food
allergy in the child and sensitisation to inhaled allergens) and
three minor criteria (sensitisation to food allergens, wheezing
by viruses other than RSV and blood eosinophilia when
healthy) [1, 2]. In addition, parental smoking, maternal
smoking in particular, further increases the asthma risk. c
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