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EDITORIAL

http://dx.doi.org/10.1590/S1806-37562016000100001

Rogério Souza'?

The role of the editorial board of a scientific journal
goes beyond deciding what should or should not be
published on the basis of scientific merit; it must include
identifying needs in the area of interest so that the
journal can serve as a major channel of communication,
raising discussions and highlighting trends that will aid
in achieving a better understanding of the field. This is
perhaps a point that needs to be explored further in the
JBP in the year we are now entering.

At the beginning of a new cycle, it is important to look
back on failures and successes, always keeping in mind
the goals set forth for the entire journey.(¥) As we look
back on 2015, we can see that it was a special year for
the JBP. We celebrated our 40th anniversary! That is no
trifle, nor has it been easy! From the accounts of former
JBP editors, it is evident that the success of the journal
is the direct result of the maturing of pulmonology as a
specialty in Brazil and that the internationalization of the
journal is a consequence of the increasing international
visibility of a number of researchers working in the
country. (3

Another point for consideration is the pattern of citations
to articles published in the JBP. In the past two years,
the most-cited original articles were those related to
diseases that are less prevalent, such as lymphangioleio-
myomatosis,® pulmonary hypertension,® and congenital
muscular dystrophy.(® In contrast, the most-cited review
articles were those related to clinical conditions that are
more prevalent. This only underscores the ultimate goal
of bringing the JBP ever closer to its readers, taking into
account their diversity, including not only researchers
interested in topics that are more specific but also those
who have had a general education and use the JBP as
a vehicle for continuing education. Therefore, in this
past year, we placed an emphasis on review topics that
are more general, such as the treatment of idiopathic
pulmonary fibrosis,”) the role of PET/CT in lung cancer,®
and indications for lung transplantation.®® In the same
vein, there has been growing interest in the continuing
education series on imaging in pulmonary medicine and
on scientific methodology, both of which were initiated in
2015. The discussion of various radiological patterns®
has been extremely educational and can be used as a
reference by residents and graduate students. The same
can be said about the series on methodology, which is
intended to disseminate knowledge on the topics that
are most relevant to the correct interpretation of a
scientific article.*

These factors should contribute to increasing the number
of citations to our journal in various databases, as well
as to increasing the number of views and downloads of

2016 — a second step

articles published on our website. That, in fact, will be
one of the focal points of our activities during 2016. One
means of improving access to the information conveyed
in the JBP is to organize it in a way that will meet the
expectations of its varied readership. Obviously, most
readers access our articles via PubMed or PubMed Central.
However, for our readers in Brazil, there is the possibility
of organizing access by topics of interest or even via a
program of continuing education based on the content
published in the JBP. Such initiatives can be developed
through our website.

Communication with the readership as a whole can be
strengthened by focusing on individual interest in certain
topics. This increases the visibility of articles that are
specific to each topic, which has particular relevance for
clinical conditions that are less prevalent.

Another very important point is that of publishing
updates to several of the Brazilian Thoracic Association
guidelines. This year, the journal will be publishing new
COPD guidelines, with the aim of reflecting the great
advancements that have been made in the field since
the latest guidelines were published. Guidelines on other
topics are also being developed, which makes the outlook
for the coming months very positive.

Certain topics, such as instruction in general medicine
and in medical specialties, as well as the profile of
graduate programs in pulmonology in Brazil, deserve
more attention and have been poorly covered by the
various journals in the field of respiratory medicine. At
a time when many medical schools are reformulating
their curricula, it is appropriate to establish a forum for
discussion about what should be considered the minimum
requirements for a degree in general medicine. In
parallel, it is necessary to revisit the discussion of what
is the minimum knowledge required to be a specialist in
respiratory medicine, in terms of fields of study as well
as practical skills. The JBP can host such discussions and
remain a permanent forum for the exchange of opinions
and teaching strategies.

Because of the evolution of the various graduate
programs in pulmonology that are currently available
in Brazil, there is a need for more in-depth analysis so
that it is possible to discuss potential collaborations and
changes. There is a potential change in student and
professor expectations in view of the current crisis in
research funding. It is necessary to adapt to this situation,
and, once again, the JBP can serve as a forum for the
exchange of views on the current and future state of
research in the field of respiratory medicine.

1. Disciplina de Pneumologia, Instituto do Coragao — InCor — Hospital das Clinicas, Faculdade de Medicina da Universidade de Sao Paulo, Sao Paulo (SP) Brasil.

2. Editor-Chefe, JBP, Brasilia (DF) Brasil.

© 2016 Sociedade Brasileira de Pneumologia e Tisiologia
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We expect that, by setting up discussion forums,
the JBP will assume an increasingly important role as
a channel of communication in the field of respiratory
diseases. It is our hope that, in the near future,
we can open those discussions to the international
community, as a means of broadening the parameters

of comparison and allowing diversity to be a source of
constant evolution in the concepts medical education
that are applied in Brazil. Finally, let us hope that 2016
will take the JBP one step further in disseminating
knowledge regarding respiratory medicine at all of
its levels.
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The pulmonary parenchyma is prone to injuries caused
by indirect insults, such as sepsis, pancreatitis, burn, blood
transfusion, bypass surgery, intoxication, and ischemia
followed by reperfusion (ischemia/reperfusion injury).
Approximately 20% of all cases of acute respiratory
distress syndrome (an extreme case of lung injury) are
the result of an indirect insult to the lung parenchyma.®)
However, the exact incidence of lung injury caused by
an ischemia/reperfusion insult remains unknown. In the
clinical arena, there are frequent situations of ischemia/
reperfusion insults to tissues other than the lungs. Vascular
surgery, orthopedic surgery, mesenteric ischemia, trauma,
renal ischemia, liver ischemia, and liver transplantation
are well-known examples of ischemia/reperfusion insult,
and it is not an overstatement to say that such insults
are common in the clinical arena.

In the treatment of severe acute lung injury, the
guiding principles are treatment of the main cause and
the prevention of further lung injury, mainly through
protective mechanical ventilation. However, because
there is an interval between the ischemia/reperfusion
insult and the occurrence of the lung injury, there is an
opportunity to and interest in finding drugs to prevent
or attenuate the lung injury. Many drugs and procedures
have been tested in order to prevent the deleterious effect
of the ischemia/reperfusion insult, including hyperbaric
oxygen, iloprost, cyclosporine, levosimendan, ascorbic
acid, preconditioning with hyperoxygenated solution,
tempol (a membrane-permeable radical scavenger),
melatonin, rapamycin, pyrrolidine dithiocarbamate,
surfactant, inhaled nitric oxide, prion protein, creatine
supplementation, catalase, ischemic conditioning
maneuvers, and carbon monoxide. Most studies evaluating
such drugs and procedures have tested them in small
animals, using various models of ischemia/reperfusion,
injury quantification scales, and time intervals from the
ischemia/reperfusion insult to the injury analysis.

We read with interest the article by Takhtfooladi et al.,
entitled “Effects of N-acetylcysteine and pentoxifylline
on remote lung injury in a rat model of hind-limb
ischemia/reperfusion injury”, which appears in this issue
of the Jornal Brasileiro de Pneumologia.®® The authors
evaluated the protective effect of N-acetylcysteine and
pentoxifylline on remote lung injury in a rat model of
hind-limb ischemia/reperfusion insult and concluded that
N-acetylcysteine and pentoxifylline protect against the
consequent oxidative stress and histological damage to the
lungs. We found it interesting that administration of the
combination of N-acetylcysteine and pentoxifylline does
not increase the protective effect. In other experimental
studies, many drugs have been shown to minimize the

EDITORIAL

Ischemialreperfusion-induced lung injury
prevention: many options, no choices

Pedro Caruso"?, Susimeire Gomes'

lung injury caused by ischemia/reperfusion. Therefore,
we would expect to see many clinical trials testing such
drugs. However, the number of published clinical studies
addressing the prevention of ischemia/reperfusion injury
is disproportionally lower than is that of the experimental
studies, and the clinical studies have produced controversial
results. The effectiveness of cyclosporine in attenuating
ischemia/reperfusion injury caused by percutaneous
coronary intervention has been tested, as has that of
remote ischemic conditioning in attenuating ischemia/
reperfusion injury after living donor renal transplantation,
and neither treatment was found to be effective.®® The
results obtained in clinical studies of N-acetylcysteine
as an antioxidant have also been controversial. In one
clinical study, N-acetylcysteine effectively attenuated
tourniquet-induced ischemia/reperfusion injury following
knee surgery,® whereas other studies have shown that
N-acetylcysteine does not attenuate myocardial reperfusion
injury in unselected patients with ST-segment elevation
myocardial infarction undergoing primary percutaneous
coronary intervention® or hepatorenal injury in patients
undergoing orthotopic liver transplantation.® In the clinical
arena, pentoxifylline has been less extensively tested than
has N-acetylcysteine, and the few studies evaluating the
former, such as a study of pentoxifylline for the prevention
of delayed graft function in recipients of deceased donor
kidney grafts,” have reported disappointing results in
terms of injury attenuation.

The study conducted by Takhtfooladi et al.® shows
us that N-acetylcysteine and pentoxifylline both protect
the lung parenchyma from the effects of an ischemia/
reperfusion insult. Although this is an interesting finding,
further studies are needed in order to test the hypothesis
that N-acetylcysteine and pentoxifylline are able, in
the clinical arena, to protect the lungs from ischemia/
reperfusion injury or to attenuate such injury.
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Effects of N-acetylcysteine and pentoxifylline
on remote lung injury in a rat model of hind-
limb ischemialreperfusion injury

Hamed Ashrafzadeh Takhtfooladi', Saeed Hesaraki', Foad Razmara?,
Mohammad Ashrafzadeh Takhtfooladi®, Hadi Hajizadeh*

ABSTRACT

Objective: To investigate the effects of N-acetylcysteine (NAC) and pentoxifylline in
a model of remote organ injury after hind-limb ischemia/reperfusion (I/R) in rats, the
lungs being the remote organ system. Methods: Thirty-five male Wistar rats were
assigned to one of five conditions (n = 7/group), as follows: sham operation (control
group); hind-limb ischemia, induced by clamping the left femoral artery, for 2 h, followed
by 24 h of reperfusion (I/R group); and hind-limb ischemia, as above, followed by
intraperitoneal injection (prior to reperfusion) of 150 mg/kg of NAC (I/R+NAC group),
40 mg/kg of pentoxifylline (I/R+PTX group), or both (I/R+NAC+PTX group). At the end
of the trial, lung tissues were removed for histological analysis and assessment of
oxidative stress. Results: In comparison with the rats in the other groups, those in the
I/R group showed lower superoxide dismutase activity and glutathione levels, together
with higher malondialdehyde levels and lung injury scores (p < 0.05 for all). Interstitial
inflammatory cell infiltration of the lungs was also markedly greater in the I/R group than
in the other groups. In addition, I/R group rats showed various signs of interstitial edema
and hemorrhage. In the I/R+NAC, I/R+PTX, and I/R+NAC+PTX groups, superoxide
dismutase activity, glutathione levels, malondialdehyde levels, and lung injury scores
were preserved (p < 0.05 for all). The differences between the administration of NAC
or pentoxifylline alone and the administration of the two together were not significant
for any of those parameters (p > 0.05 for all). Conclusions: Our results suggest that
NAC and pentoxifylline both protect lung tissue from the effects of skeletal muscle I/R.
However, their combined use does not appear to increase the level of that protection.
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INTRODUCTION hydrogen peroxide, superoxide, and hydroxyl radical.*®
Pentoxifylline, a nonspecific phosphodiesterase inhibitor,
has been shown to improve tissue oxygenation and
endothelial function as well as inhibiting pro-inflammatory
cytokine production.*V) Pentoxifylline also inhibits cell
proliferation and extracellular matrix accumulation.®?
Therefore, in the present study, we evaluated the pos-
sible involvement of oxidative stress in skeletal muscle
I/R-induced lung injury in rats by examining the effects
of pentoxifylline, NAC, and the combination of the two.

Re-establishing perfusion in a tissue after a period of
ischemia worsens the initial ischemic injury. This process is
known as ischemia/reperfusion (I/R) injury.®) Such injury
constitutes an important clinical event and is common
in the lower extremities. Although restoration of blood
flow can save the extremity, it can also result in multiple
organ dysfunction syndrome.® For example, I/R of a
lower limb leads to noncardiogenic pulmonary edema
by means of pulmonary vasoconstriction, pulmonary
hypertension, and increased alveolar membrane permea-
bility.® Pulmonary dysfunction after I/R injury of a lower
extremity continues to be a major cause of morbidity and
mortality.” Previous studies have suggested that oxygen
free radicals, inflammatory mediators, and, especially,
neutrophils play an important role in the development
of lung injury related to I/R in a lower limb.®®

METHODS

All experimental procedures were performed in accord-
ance with established guidelines for the ethical treatment
of experimental animals, and the study was approved by
the Institutional Animal Care and Use Committee of the
Islamic Azad University School of Veterinary Medicine,

Various agents have been reported to reduce remote
lung injury after hind-limb I/R in rats.”-® N-acetylcysteine
(NAC) is an antioxidant that acts by increasing intracellular
levels of glutathione, as well as by direct scavenging of
reactive oxygen species (ROS) such as hypochlorous acid,

in the city of Tehran, Iran.

Thirty-five healthy adult male Wistar rats, 90-120 days
of age and weighing 250-350 g, were purchased from
the Pasteur Institute of Iran. The animals were housed
in a temperature- and humidity-controlled environment
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(22 £ 1°C; relative humidity, 50 = 5%), ona 12/12-h
light/dark cycle, with ad libitum access to a commercial
pellet diet and filtered tap water. The animals were
randomly divided into five experimental groups of
seven rats each: an I/R group, in which the animals
were subjected to 2 h of hind-limb ischemia, induced
by clamping the left femoral artery, followed by
intraperitoneal administration of 2 mL of 0.9% saline
solution and 24 h of reperfusion; a sham-operated
(control) group, in which the animals were subjected
to all surgical procedures except arterial occlusion and
also received 0.9% saline (2 mL, i.p.); an I/R+NAC
group, in which the animals were subjected to I/R,
as described above, and received 150 mg/kg of NAC
in 0.9% saline solution (i.p., in a total volume of 2
mL); an I/R+PTX group, in which the animals were
subjected to I/R, as described above, and received 40
mg/kg of pentoxifylline in 0.9% saline solution (i.p.,
in a total volume of 2 mL); and an I/R+NAC+PTX
group, in which the animals were subjected to I/R,
as described above, and received a combination of
NAC and pentoxifylline (at the doses listed above) in
0.9% saline solution (i.p., in a total volume of 2 mL).

The rats were weighed, after which they were anes-
thetized with a combination of ketamine hydrochloride
10% and xylazine hydrochloride 2% (i.m., 50 mg/kg
and 10 mg/kg, respectively). The animals were placed
on a warming pad, in dorsal recumbency, their thoraces
and hind limbs immobilized with adhesive tape. After
aseptic surgical preparation, 250 IU of heparin were
administered via the jugular vein (in order to prevent
clotting) and a skin incision was made on the medial
surface of the left hind limb. After isolating the left
femoral artery from the surrounding tissues, we induced
ischemia by using a microvascular clamp to occlude
the artery for 2 h. Throughout the period of ischemia,
the animals were maintained in dorsal recumbency
and remained anesthetized (additional doses given
as necessary). Body temperature was monitored
with a rectal thermometer. At the end of the period of
ischemia, the clamp was removed and the surgical site
was routinely closed with 4/0 polypropylene sutures.
Animals in the control group underwent a similar
surgical procedure, although without arterial occlusion.
The rats subjected to ischemia then underwent 24 h
of reperfusion. Throughout the periods of ischemia
and reperfusion, the animals received noninvasive
ventilatory support.

At the end of the experimental period, all of the rats
were euthanized with an overdose of pentobarbital
(300 mg/kg, i.p.) and the lungs were removed en
bloc. The left lungs were immersed in 10% formalin
solution, and the right lungs were stored at —20°C
for subsequent biochemical analysis. The lung tissue
homogenate and supernatant samples were prepared
as described by Yildirim et al.®** Malondialdehyde
levels, superoxide dismutase (SOD) activity, and
glutathione levels were measured in the right lungs,
whereas samples of the left lungs were submitted to
histopathological evaluation under light microscopy.

J Bras Pneumol. 2016;42(1):9-14

Malondialdehyde levels were determined by thio-
barbituric acid reaction, as described by Yagi.(¥ In
the thiobarbituric acid reaction test, malondialdehyde
(or malondialdehyde-like substances) react with
thiobarbituric acid to produce a pink chromogen with
peak absorbance at 532 nm on a spectrophotometer.
The tissue levels of malondialdehyde are expressed
as nmol/g of tissue.

The SOD activity was determined according to the
method devised by Winterbourn et al.,*>) assayed as
inhibition of the photochemical reduction of nitroblue
tetrazolium at 560 nm. The SOD activity is expressed
as U/g of tissue.

Glutathione levels were determined by the
method described by Ellman,®® in which the level
of glutathione is considered directly proportional to
the rate of formation of the reduced chromogen,
5,5’-dithiobis(2-nitrobenzoic acid), as determined by
measuring its absorbance at 412 nm. The results are
expressed as nmol/g of tissue.

The left lung specimens were fixed in 10% buffered
formalin, processed by standard techniques, and
embedded in paraffin. Cross-sectional slices (5-um
thick) were taken from the middle zones of the lungs
and mounted on slides. The slides were stained
with hematoxylin and eosin, after which they were
examined under light microscopy by a pathologist
who was blinded to the groups. Lung injury was
evaluated semiquantitatively with the classification
system established by Koksel et al.*”): grade 0,
normal appearance; grade 1, mild-to-moderate
interstitial congestion and neutrophil infiltration; grade
2, perivascular edema, partial destruction of the lung
architecture, and moderate neutrophil infiltration; and
grade 3, complete destruction of the lung architecture
and dense neutrophil infiltration. A total of five slides
from each lung sample were randomly screened, and
the mean was accepted as the representative value
of the sample.

All results are shown as mean % standard deviation.
The analytical results were evaluated using the Statistical
Package for the Social Sciences, version 16.0 (SPSS
Inc., Chicago, IL, USA). Statistical analysis was done
by analysis of variance. Values of p < 0.05 were
considered statistically significant.

RESULTS

As can be seen in Figure 1, the malondialdehyde
levels were significantly higher in the I/R group than
in any of the other groups (p < 0.05). In addition, the
malondialdehyde levels were lower in the I/R+NAC+PTX
group than in the I/R+NAC and I/R+PTX groups, although
the differences were not statistically significant. The
SOD activity was significantly lower in the I/R group
than in the control group (Figure 2), whereas it was
significantly higher in the I/R+NAC, I/R+PTX, and I/
R+NAC+PTX groups than in the I/R group (p < 0.05).
Although SOD activity was highest in the I/R+NAC+PTX
group, there were no significant differences among the
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I/R+PTX, I/R+NAC, and I/R+NAC+PTX groups in terms
of SOD activity. Glutathione levels were also significantly
lower in the I/R group than in the control group (Figure
3), whereas they were significantly higher in the I/
R+NAC, I/R+PTX, and I/R+NAC+PTX groups than in
the I/R group. Although glutathione levels were higher
in the I/R+NAC+PTX group than in the I/R+NAC and
I/R+PTX groups, the differences among those three
groups were not significant. The mean histopathological
lung scores are shown, by group, in Figure 4. The mean
I/R group score was significantly lower than was that
of the I/R+NAC, I/R+PTX, and I/R+NAC+PTX groups,
although lung injury scores did not differ significantly
among the three treated groups. As shown in Figure 5,
interstitial inflammatory cell infiltration was markedly
more pronounced in the lung samples from rats in the
I/R group than in those from rats in the other groups.
The lungs of I/R group rats also showed various signs
of interstitial edema and hemorrhage.

DISCUSSION

Peripheral artery clamping is routinely used during
orthopedic surgery or trauma, in elective and emergency
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Figure 1. Malondialdehyde (MDA) levels in lung tissue after
2 h of hind-limb ischemia and 24 h of reperfusion. I/R:
ischemia/reperfusion; NAC: N-acetylcysteine; and PTX:
pentoxifylline. *p < 0.05 vs. all other groups.
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Figure 2. Superoxide dismutase (SOD) activity in lung tissue
after 2 h of hind-limb ischemia and 24 h of reperfusion.
I/R: ischemia/reperfusion; NAC: N-acetylcysteine; and PTX:
pentoxifylline. *p < 0.05 vs. all other groups.

procedures. Lung damage has been shown to occur
following transient arterial occlusion. The ischemic
damage results from a decrease in the blood flow to an
organ. When blood flow is restored, more pronounced
damage, known as reperfusion injury, occurs. It has
been suggested that oxidative stress plays a role in the
development of I/R injury.(*®) Various tissue markers of
oxidative stress have been measured to evaluate the
effects of I/R injury. It is known that ROS, which are
potent oxidizing and reducing agents that can directly
damage cellular membranes by lipid peroxidation, are
overproduced during oxidative stress.*) Peroxidation
of endogenous lipids leads to the conversion of reduced
glutathione to glutathione-disulfide.?> Malondialdehyde
is an end product derived from the peroxidation of
polyunsaturated fatty acids and related esters. Therefore,
tissue levels of malondialdehyde are a valid reflection
of lipid peroxidation. Another line of cellular defense
against free radicals is a system of three enzymes, SOD,
catalase, and glutathione peroxidase. SOD catalyzes
the conversion of superoxides to hydrogen peroxide,
which is subsequently converted to water and oxygen
by catalase or glutathione peroxidase. Because it
plays such a key role in cellular defense against free
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Figure 3. Glutathione (GSH) levels in lung tissue after
2 h of hind-limb ischemia and 24 h of reperfusion. I/R:
ischemia/reperfusion; NAC: N-acetylcysteine; and PTX:
pentoxifylline. *p < 0.05 vs. all other groups.
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Figure 4. Histological lung injury scores after 2 h of hind-
limb ischemia and 24 h of reperfusion. I/R: ischemia/
reperfusion; NAC: N-acetylcysteine; and PTX: pentoxifylline.
*p < 0.05 vs. all other groups.
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Figure 5. Lung tissue samples stained with hematoxylin and eosin (original magnification, x100): (A) control group
sample, showing no remarkable pathological changes; (B) ischemia/reperfusion (I/R) group sample, showing widespread
histological changes such as edema, severe alveolar congestion, alveolar collapse, and inflammatory cell infiltration;
and (C, D, and E, respectively) I/R+N-acetylcysteine, I/R+pentoxifylline, and I/R+N-acetylcysteine+pentoxifylline group
samples, all showing fewer histological alterations (markedly less interstitial edema and inflammatory cell infiltration)

in comparison with the I/R group sample.

radicals, SOD is also an important indicator of the
oxidative state.

The glutathione precursor NAC is a small molecule
containing a thiol group, which has antioxidant
properties, and is freely filterable with ready access
to intracellular compartments.?® The diversity of
pharmacological applications of NAC is due mainly to
the chemical properties of the cysteinyl thiol group
of its molecule, the ability of reduced thiol groups
to scavenge oxygen free radicals having been well
established.(?*2> In addition, NAC has a variety of
anti-inflammatory effects.?>2” In previous rat studies,
the administration of NAC at doses of approximately
400 mg/kg has been shown to protect organs against
oxidative damage.?®?°) In the present study, we
found that NAC administration after ischemia (prior to
reperfusion) resulted in lower malondialdehyde levels,
greater SOD activity, and higher glutathione levels in
comparison with no treatment. In other words, NAC
effectively attenuated the I/R-induced increase in the
level of malondialdehyde.

J Bras Pneumol. 2016;42(1):9-14

Pentoxifylline is a methylxanthine derivative with
multiple hemorheological properties. Pentoxifylline acts
by increasing intracellular cyclic adenosine monophos-
phate on red blood cells, thus improving oxygen
delivery to ischemic tissues, increasing cyclic adenosine
monophosphate on polymorphonuclear leukocytes,
and decreasing oxygen free radical production.®%-33
Recent reports suggest that pentoxifylline can enhance
the chemotactic response of neutrophils, as well as
inhibiting phagocytosis and superoxide production
by neutrophils and monocytes.®* Those findings
have translated into clinical benefits, pentoxifylline
having been used in order to attenuate I/R injury in
patients with lung, intestinal, or kidney damage.V
Previous studies have shown that supplementation
with 50 mg/kg of pentoxifylline has the beneficial
effect of reducing oxidative stress and inflammatory
indices in I/R-induced spinal cord injury and fatty
liver disease.>3% In the present study, pentoxifylline
administration after ischemia (prior to reperfusion)
resulted in lower malondialdehyde levels, greater SOD
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activity, and higher glutathione levels in comparison
with no treatment.

In conclusion, the significant I/R-induced increase
in malondialdehyde levels, decrease in glutathione
levels, and destructive appearance on histology of
the lung suggest that skeletal muscle I/R-induced
lung injury is mediated by oxidative reactions. The
results of our study confirm that pentoxifylline and
NAC are both protective against I/R injury. These
effects might be, at least in part, due to the inhibition
of ROS production. To our knowledge, this was the first

study to compare the effects of these two substances
on remote lung injury. We found that the antioxidant
properties of pentoxifylline were comparable to those of
NAC. However, we observed no additional effect when
the two were administered in combination. Further
studies are needed in order to determine the clinical
importance of treatment with pentoxifylline and NAC,
especially regarding the possible mechanisms other
than ROS scavenging. Such treatments might prove
effective for enhancing protection of the lungs after
lower-limb I/R.

REFERENCES

1. LiC, Jackson RM. Reactive species mechanisms of cellular hypoxia-
reoxygenation injury. Am J Physiol Cell Physiol. 2002;282(2):C227-41.
http://dx.doi.org/10.1152/ajpcell.00112.2001

2. Yassin MM, Harkin DW, Barros D'Sa AA, Halliday MI, Rowlands
BJ. Lower limb ischemia-reperfusion injury triggers a systemic
inflammatory response and multiple organ dysfunction. World J Surg.
2002;26(1):115-21. http://dx.doi.org/10.1007/s00268-001-0169-2

3. Groeneveld AB, Raijmakers PG, Rauwerda JA, Hack CE. The
inflammatory response to vascular surgery-associated ischaemia and
reperfusion in man: effect on postoperative pulmonary function. Eur
J Vasc Endovasc Surg. 1997;14(5):351-9. http://dx.doi.org/10.1016/
$1078-5884(97)80284-5

4. Paterson IS, Klausner JM, Pugatch R, Allen P, Mannick JA, Shepro
D, et al. Noncardiogenic pulmonary edema after abdominal aortic
aneurysm surgery. Ann  Surg. 1989;209(2):231-6. http://dx.doi.
0rg/10.1097/00000658-198902000-00015

5. Welbourn CR, Goldman G, Paterson IS, Valeri CR, Shepro D,
Hechtman HB. Pathophysiology of ischaemia reperfusion injury:
central role of the neutrophil. Br J Surg. 1991,78(6):651-5. http://
dx.doi.org/10.1002/bjs. 1800780607

6. Fantini GA, Conte MS. Pulmonary failure following lower torso
ischemia: clinical evidence for a remote effect of reperfusion injury.
Am Surg. 1995;61(4):316-9.

7. Takhtfooladi H, Takhtfooladi M, Moayer F, Mobarakeh S. Melatonin
attenuates lung injury in a hind limb ischemia-reperfusion rat model.
Rev Port Pneumol (2006). 2015;21(1):30-5. http://dx.doi.org/10.1016/).
rppnen.2014.01.010

8. Takhtfooladi MA, Jahanshahi A, Sotoudeh A, Jahanshahi G,
Takhtfooladi HA, Aslani K. Effect of tramadol on lung injury induced
by skeletal muscle ischemia-reperfusion: an experimental study. J
Bras Pneumol. 2013;39(4):434-9. http://dx.doi.org/10.1590/S1806-
37132013000400006

9. Sotoudeh A, Takhtfooladi MA, Jahanshahi A, Asl AH, Takhtfooladi
HA, Khansari M. Effect of N-acetylcysteine on lung injury induced by
skeletal muscle ischemia-reperfusion. Histopathological study in rat
model. Acta Cir Bras. 2012;27(2):168-71. http://dx.doi.org/10.1590/
S0102-86502012000200012

10. Nitescu N, Ricksten SE, Marcussen N, Haraldsson B, Nilsson U,
Basu S, et al. N-acetylcysteine attenuates kidney injury in rats
subjected to renal ischaemia reperfusion. Nephrol Dial Transplant.
2006;21(5):1240-7. http://dx.doi.org/10.1093/ndt/gfk032

11. Okumura AS, Rodrigues LE, Martinelli R. Pentoxifylline in ischemia-
induced acute kidney injury in rats. Ren Fail. 2009;31(9):829-32. http://
dx.doi.org/10.3109/08860220903137509

12. Lin SL, Chen YM, Chiang WC, Wu KD, Tsai TJ. Effect of pentoxifylline
in addition to losartan on proteinuria and GFR in CKD: A 12-month
randomized trial. Am J Kidney Dis. 2008;52(3):464-74. http://dx.doi.
0rg/10.1053/j.ajkd.2008.05.012

13. Yildirim Z, Kotuk M, Erdogan H, Iraz M, Yagmurca M, Kuku |, et al.
Preventive effect of melatonin on bleomycin-induced lung fibrosis in
rats. J Pineal Res. 2006;40(1):27-33. http://dx.doi.org/10.1111/j.1600-
079X.2005.00272.x

14. Yagi K. Lipid peroxides and related radicals in clinical medicine.
In: Armstrong D, editor. Free radicals in diagnostic medicine. A
systems approach to laboratory technology, clinical correlations, and
antioxidant therapy. New York: Plenum Press; 1994. p. 1-15. http://
dx.doi.org/10.1007/978-1-4615-1833-4_1

15. Winterbourn CC, Hawkins RE, Brian M, Carrell RW. The estimation of
red cell superoxide dismutase activity. J Lab Clin Med. 1975;85(2):337-41.

16. ELLMAN GL. Tissue sulfhydryl groups. Arch Biochem Biophys.
1959;82(1):70-7. http://dx.doi.org/10.1016/0003-9861(59)90090-6

17. Koksel O, Yildirim C, Cinel L, Tamer L, Ozdulger A, Basturk M, et
al. Inhibition of poly(ADP-ribose) polymerase attenuates lung tissue
damage after hind limb ischemia-reperfusion in rats. Pharmacol Res.
2005;51(5):453-62. http://dx.doi.org/10.1016/j.phrs.2004.11.007

18. Schoenberg MH, Beger HG. Reperfusion injury after intestinal
ischemia. Crit Care Med. 1993;21(9):1376-86. http://dx.doi.
0rg/10.1097/00003246-199309000-00023

19. Toyokuni S. Reactive oxygen species-induced molecular damage
and its application in pathology. Pathol Int. 1999;49(2):91-102. http://
dx.doi.org/10.1046/].1440-1827.1999.00829.x

20. Brivida K, Sies H. Non-enzymatic antioxidant defense system. In
Frei B, editor. Natural antioxidants in human health and disease. San
Diego: Academic Press; 1994. p. 107-28.

21. de Zwart LL, Meerman JH, Commandeur JN, Vermeulen NP.
Biomarkers of free radical damage applications in experimental
animals and in humans. Free Radic Biol Med. 1999;26(1-2):202-26.
http://dx.doi.org/10.1016/S0891-56849(98)00196-8

22. Holdiness MR. Clinical pharmacokinetics of N-acetylcysteine.
Clin Pharmacokinet. 1991;20(2):123-134. http://dx.doi.
0rg/10.2165/00003088-199120020-00004

23. Takhtfooladi MA, Jahanshahi A, Sotoudeh A, Daneshi MH, Khansari
M, Takhtfooladi HA. The antioxidant role of N-acetylcysteine on the
testicular remote injury after skeletal muscle ischemia and reperfusion
in rats. Pol J Pathol. 2013;64(3):204-9. http://dx.doi.org/10.5114/
pjp.2013.38140

24. Aruoma Ol, Halliwell B, Hoey BM, Butler J. The antioxidant action
of N-acetylcysteine: its reaction with hydrogen peroxide, hydroxyl
radical, superoxide, and hypochlorous acid. Free Radic Biol Med.
1989;6(6):593-7. http://dx.doi.org/10.1016/0891-5849(89)90066-X

25. Cuzzocrea S, Mazzon E, Costantino G, Serraino |, De Sarro A, Caputi
AP. Effects of n-acetylcysteine in a rat model of ischemia and
reperfusion injury. Cardiovasc Res. 2000;47(3):5637-48. http://dx.doi.
0rg/10.1016/S0008-6363(00)00018-3

26. Sehirli AO, Sener G, Satiroglu H, Ayanoglu-Dulger G. Protective effect
of N-acetylcysteine on renal ischemia/reperfusion injury in the rat. J
Nephrol. 2003;16(1):75-80.

27. DiMari J, Megyesi J, Udvarhelyi N, Price P, Davis R, Safirstein R.
N-acetyl cysteine ameliorates ischemic renal failure. Am J Physiol.
1997;272(3 Pt 2):292-8.

28. Da Silveira M, Yoshida WB. Trimetazidine and N-acetylcysteine in
attenuating hind-limb ischemia and reperfusion injuries: experimental
study in rats. Int Angiol. 2009;28(5):412-7.

29. Shimizu MH, Danilovic A, Andrade L, Volpini RA, Liborio AB,
Sanches TR, et al. N-acetylcysteine protects against renal injury
following bilateral ureteral obstruction. Nephrol Dial Transplant.
2008;23(10):3067-73. http://dx.doi.org/10.1093/ndt/gfn237

30. Stafford-Smith M. Evidence-based renal protection in cardiac surgery.
Semin Cardiothorac Vasc Anesth. 2005;9(1):65-76. http://dx.doi.
0rg/10.1177/108925320500900107

31. Emrecan B, Tulukoglu E, Bozok S, Kestelli M, Onem G, Kupelioglu
A, et al. Effects of lloprost and pentoxifylline on renal ischemia-
reperfusion in rabbit model. Eur J Med Res. 2006;11(7):295-9.

32. Davila-Esqueda ME, Martinez-Morales F. Pentoxifylline diminishes
the oxidative damage to renal tissue induced by streptozotocin
in the rat. Exp Diabesity Res. 2004;5(4):245-51. http://dx.doi.
0org/10.1080/154386090897974

J Bras Pneumol. 2016;42(1):9-14

4gp

13


http://dx.doi.org/10.1152/ajpcell.00112.2001
http://dx.doi.org/10.1007/s00268-001-0169-2
http://dx.doi.org/10.1016/S1078-5884(97)80284-5
http://dx.doi.org/10.1016/S1078-5884(97)80284-5
http://dx.doi.org/10.1097/00000658-198902000-00015
http://dx.doi.org/10.1097/00000658-198902000-00015
http://dx.doi.org/10.1002/bjs.1800780607
http://dx.doi.org/10.1002/bjs.1800780607
http://dx.doi.org/10.1016/j.rppnen.2014.01.010
http://dx.doi.org/10.1016/j.rppnen.2014.01.010
http://dx.doi.org/10.1590/S1806-37132013000400006
http://dx.doi.org/10.1590/S1806-37132013000400006
http://dx.doi.org/10.1590/S0102-86502012000200012
http://dx.doi.org/10.1590/S0102-86502012000200012
http://dx.doi.org/10.1093/ndt/gfk032
http://dx.doi.org/10.3109/08860220903137509
http://dx.doi.org/10.3109/08860220903137509
http://dx.doi.org/10.1053/j.ajkd.2008.05.012
http://dx.doi.org/10.1053/j.ajkd.2008.05.012
http://dx.doi.org/10.1111/j.1600-079X.2005.00272.x
http://dx.doi.org/10.1111/j.1600-079X.2005.00272.x
http://dx.doi.org/10.1007/978-1-4615-1833-4_1
http://dx.doi.org/10.1007/978-1-4615-1833-4_1
http://dx.doi.org/10.1016/0003-9861(59)90090-6
http://dx.doi.org/10.1016/j.phrs.2004.11.007
http://dx.doi.org/10.1097/00003246-199309000-00023
http://dx.doi.org/10.1097/00003246-199309000-00023
http://dx.doi.org/10.1046/j.1440-1827.1999.00829.x
http://dx.doi.org/10.1046/j.1440-1827.1999.00829.x
http://dx.doi.org/10.1016/S0891-5849(98)00196-8
http://dx.doi.org/10.2165/00003088-199120020-00004
http://dx.doi.org/10.2165/00003088-199120020-00004
http://dx.doi.org/10.5114/pjp.2013.38140
http://dx.doi.org/10.5114/pjp.2013.38140
http://dx.doi.org/10.1016/0891-5849(89)90066-X
http://dx.doi.org/10.1016/S0008-6363(00)00018-3
http://dx.doi.org/10.1016/S0008-6363(00)00018-3
http://dx.doi.org/10.1093/ndt/gfn237
http://dx.doi.org/10.1177/108925320500900107
http://dx.doi.org/10.1177/108925320500900107
http://dx.doi.org/10.1080/154386090897974
http://dx.doi.org/10.1080/154386090897974

14

Effects of N-acetylcysteine and pentoxifylline on remote lung injury in a rat model of hind-limb ischemia/reperfusion injury

33. Gunduz Z, Canoz O, Per H, Dusunsel R, Poyrazoglu MH, Tez C,
et al. The effects of pentoxifylline on diabetic renal changes in
streptozotocin-induced diabetes mellitus. Ren Fail. 2004;26(6):597-
605. http://dx.doi.org/10.1081/JDI-200038329

34. Vadiei K, Brunner LJ, Luke DR. Effects of pentoxifylline in
experimental acute renal failure. Kidney Int. 1989;36(3):466-70. http://
dx.doi.org/10.1038/ki.1989.218

35. Savas S, Delibas N, Savas C, Sut¢u R, Cindas A. Pentoxifylline

J Bras Pneumol. 2016;42(1):9-14

36.

reduces biochemical markers of ischemia-reperfusion induced spinal
cord injury in rabbits. Spinal Cord. 2002;40(5):224-9. http://dx.doi.
0rg/10.1038/sj.5¢.3101281

Zaitone S, Hassan N, El-Orabi N, El-Awady el-S. Pentoxifylline and
melatonin in combination with pioglitazone ameliorate experimental
non-alcoholic fatty liver disease. Eur J Pharmacol. 2011;662(1-3):70-7.
http://dx.doi.org/10.1016/j.ejphar.2011.04.049


http://dx.doi.org/10.1081/JDI-200038329
http://dx.doi.org/10.1038/ki.1989.218
http://dx.doi.org/10.1038/ki.1989.218
http://dx.doi.org/10.1038/sj.sc.3101281
http://dx.doi.org/10.1038/sj.sc.3101281
http://dx.doi.org/10.1016/j.ejphar.2011.04.049

J Bras Pneumol. 2016;42(1):15-21
http://dx.doi.org/10.1590/S1806-37562016000000029

ORIGINAL ARTICLE

1. Programa de Pos-Graduagao em
Ciencias Médicas - PPGCM -
Universidade Federal de Santa Catarina
- UFSC - Florianopolis (SC) Brasil.

2. Departamento de Fisioterapia e
Programa de Pos-Graduagao em
Fisioterapia, Universidade do Estado de
Santa Catarina - UDESC - Florianopolis
(SC) Brasil.

3. Nucleo de Assistencia, Ensino e
Pesquisa em Reabilitacao Pulmonar -
NuReab - Universidade do Estado de
Santa Catarina - UDESC - Florianopolis
(SC) Brasil.

4. Department of Health Professions,
Manchester Metropolitan University,
Manchester, United Kingdom.

5. Departamento de Clinica Médica,
Universidade Federal de Santa Catarina
- UFSC - Florianopolis (SC) Brasil.

Submitted: 13 February 2015.
Accepted: 18 November 2015.

Study carried out at the Hospital
Universitario Polydoro Ernani de Sao
Thiago, Universidade Federal de Santa
Catarina - UFSC - Florianopolis (SC)
Brasil.

INTRODUCTION

The Manchester Respiratory Activities of
Daily Living questionnaire for use in COPD
patients: translation into Portuguese and
cross-cultural adaptation for use in Brazil

Maira Junkes-Cunha', Anamaria Fleig Mayer?3, Cardine Reis,
Abebaw M. Yohannes*, Rosemeri Maurici'>

ABSTRACT

Obijective: To translate The Manchester Respiratory Activities of Daily Living (MRADL)
questionnaire into Portuguese and to create a version of the MRADL that is cross-
culturally adapted for use in Brazil. Methods: The English-language version of the
MRADL was translated into Portuguese by two health care researchers who were
fluent in English. A consensus version was obtained by other two researchers and a
pulmonologist. That version was back-translated into English by another translator who
was a native speaker of English and fluent in Portuguese. The cognitive debriefing
process consisted in having 10 COPD patients complete the translated questionnaire
in order to test its understandability, clarity, and acceptability in the target population.
On the basis of the results, the final Portuguese-language version of the MRADL
was produced and approved by the committee and one of the authors of the original
guestionnaire. Results: The author of the MRADL questioned only a few items in the
translated version, and some changes were made to the mobility and personal hygiene
domains. Cultural differences regarding the domestic activities domain were found, in
particular regarding the item “Do you have the ability to do a full clothes wash and hang
them out to dry?”, due to socioeconomic and climatic issues. The item “Do you take
care of your garden?” was questioned by the participants who lived in apartments, being
modified to “Do you take care of your garden or plants in your apartment?” Conclusions:
The final Portuguese-language version of the MRADL adapted for use in Brazil was
found to be easy to understand and easily applied.

Keywords: Activities of daily living; Questionnaires; Translations; Pulmonary disease,
chronic obstructive.

show limited sensitivity to changes following interventions,
such as pulmonary rehabilitation.®

Characterized by irreversible airflow obstruction, which
is usually progressive, COPD worsens as a result of
inhalation of smoke and noxious gases.") This disease,
which is preventable and treatable, has various systemic
manifestations, such as skeletal muscle dysfunction related
to decreased exercise capacity, which, in association
with dyspnea, tends to cause impairment of activities
of daily living (ADLs).*

Impairment of ADLs in individuals with COPD can be
assessed by the six-minute walk test, the six-minute walk
distance being considered a good marker of functional
capacity.®” However, this test does not identify which
activities are impaired, nor does it assess impairment of
activities performed with the arms, which are invariably
involved in ADLs.

There are few validated tools to assess impairment of

ADLs in patients with COPD. The available instruments
have little applicability in severely impaired patients® or

Yohannes et al.(”’ developed the Manchester Respiratory
Activities of Daily Living (MRADL) questionnaire, which has
been used as a physical disability scale in elderly patients
with COPD® and consists of four domains: mobility (7
items); activities in the kitchen (4 items); domestic tasks
(6 items); and leisure activities (4 items). The MRADL
is aimed at assessing ADL impairment in patients with
COPD. The scoring system ranges from 0 to 21, with
the maximum score indicating no physical disability.
The MRADL is an adapted composite of the Nottingham
Extended Activities of Daily Living Questionnaire and the
Breathing Problems Questionnaire.”” The MRADL is valid,
reliable, and reproducible, as well as being easy and rapid
to complete (10 min), in addition to distinguishing between
individuals with COPD and healthy elderly individuals and
being sensitive to pulmonary rehabilitation.”® It has
good internal consistency (Cronbach’s alpha coefficient =
0.91), with low final scores indicating difficulties in ADLs.
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A score < 7.5 is considered a predictor of mortality.®
However, because the MRADL is an instrument originally
developed in English, it should be translated into the
target language and adapted to the social and cultural
circumstances of the target country.(10-13)

In this context, the objective of the present study
was to translate the MRADL into Portuguese and to
create a version of the MRADL that is cross-culturally
adapted for use in Brazil.

METHODS

The study sample was intentionally comprised of
10 patients who had been diagnosed with COPD and
were treated at the pulmonology outpatient clinic of
the Federal University of Santa Catarina University
Hospital, located in the city of Floriandpolis, Brazil. The
inclusion criteria were as follows: having previously
been diagnosed with COPD by spirometry, in accordance
with the Global Initiative for Chronic Obstructive Lung
Disease criteria® (post-bronchodilator FEV,/FVC
ratio < 0.70); having shown clinical stability in the
signs and symptoms of COPD in the last four weeks;
having been free from respiratory infection and COPD
exacerbation in the last three months; and being able
to understand the study procedures. Patients who had a
respiratory disease other than COPD were excluded, as
were those who had a systemic inflammatory disease
and those who had a mental illness or a deficit in
understanding or forming speech that would prevent
them from answering the questions in the instrument.
Symptoms and health status were assessed by the
COPD Assessment Test (CAT),(*¥ and patients were
evaluated for dyspnea on the basis of the modified
Medical Research Council (mMRC) scale score,** which
was used for the classification of disease severity.

The study was approved by the Human Research
Ethics Committee of the Federal University of Santa
Catarina (Protocol no. 800.310). The translation and
cross-cultural adaptation of the MRADL were performed
as described by Guillemin et al.(*® and Wild et al.*”
In Brazil, Felisbino et al. used this methodology to
translate a chronic cough questionnaire into Brazilian
Portuguese and adapt it for use in Brazil.(*®)

The cross-cultural adaptation process was carried out,
in phases, strictly in accordance with internationally
accepted guidelines*”): acquisition of permission
for cross-cultural adaptation and acquisition of the
rights of use of the MRADL from one of its original
authors; translation of the MRADL from English into
Portuguese; reconciliation; back-translation; review
and harmonization of the back-translation; acquisition
of approval from the author of the MRADL; review
of the Portuguese-language version of the MRADL
by experts; cognitive debriefing; and reconciliation/
preparation of the final version.

First, the MRADL was translated from English into
Portuguese by two bilingual researchers who partic-
ipated in this study, and then a review committee
met to produce a first Portuguese-language version.

J Bras Pneumol. 2016;42(1):15-21

Subsequently, the major questions raised and difficulties
encountered were discussed with the author of the
questionnaire, and a second version was reached.

The second Portuguese-language version of the MRADL
was back-translated into English by a translator who was
a native speaker of English and fluent in Portuguese.
The back-translation was then reviewed by the review
committee, which produced a back-translated English
version and a matching Portuguese-language version.
The back-translated version was sent to one of the
authors of the original MRADL for evaluation, and, once
that had been approved, a third Portuguese-language
version of the MRADL was produced. The third version
was reviewed by an expert committee, which included
a bilingual pulmonologist and two Brazilian translators
who were fluent in English and performed the translation
independently, and, subsequently, a fourth Portu-
guese-language version of the MRADL was produced.
The fourth version was used in the cognitive debriefing
process, with the questionnaire being administered
to the study participants. Questions regarding and
difficulties related to the text were addressed, and,
at the end of this phase, a fifth version was produced.
After reconciliation, the final Portuguese-language
version of the MRADL was produced (Figure 1).

The cognitive debriefing process consisted of a
preliminary test, i.e., a pretest to identify problems in the
text of the questionnaire (complexity of the questions,
imprecise wording, unnecessary questions, embarrass-
ment or exhaustion caused to respondents, etc.)t®
and offer solutions to make it easier to understand. To
that end, we chose 10 individuals with COPD, because
they belonged to the population under study,*°?® and
administered the translated questionnaire to them in
order to assess the clarity and precision of the terms;
the form, break-down, and order of the questions;
and the introduction to the questionnaire.*®) In this
phase, the following elements were also investigated:
reliability (the same results will always be obtained
with the questionnaire, regardless of who administers
it); validity (the data collected are necessary to the
research); and operability (accessible vocabulary and
clear meaning).?» During the visit, the study was
explained in detail, and individuals who agreed to
participate gave written informed consent. In addition,
anthropometric data were collected and spirometry was
performed to diagnose COPD. In addition, the CAT and
the mMRC scale were administered. The MRADL was
administered to each participant by the same researcher.
Individuals were informed that they should not worry
about the accuracy of their responses, but rather just
report what they understood, any problems related to
the questions or statements on the questionnaire, and
their level of acceptance of the questionnaire. During
the administration of the MRADL, the researcher and the
patient were alone. The researcher read the questions
to the participant and re-read them if necessary but
did not explain them.

Finally, in the reconciliation phase, the review
committee and the expert committee met to produce
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Figure 1. Summary of the process of translating the Manchester Respiratory Activities of Daily Living (MRADL) questionnaire
into Brazilian Portuguese and creating a version of the MRADL that is cross-culturally adapted for use in Brazil.

Floriandpolis. The general, anthropometric, and clinical
characteristics of the participants are listed in Table 1.

the final Portuguese-language version of the MRADL.
To that end, the instrument was analyzed item by item.
The cognitive debriefing findings were discussed by
the authors of this study and the author of the original
questionnaire, and the relevant changes were made.
Therefore, the final Portuguese-language version of
the MRADL adapted for use in Brazil was produced.
The phases of the study can be seen in Figure 1.

During the MRADL translation phase, there were
some questions raised and suggestions made for
changes, with changes being made with the approval
of the author of the MRADL. The item “Do you cross
roads?” was changed to “Do you cross the street?” The
item “Do you wash and dry yourself?” was changed
to “Do you carry out personal hygiene (brush your

RESULTS

Of the 10 patients interviewed in the cognitive
debriefing phase, 7 were female, all were While,
and all resided in the greater metropolitan area of

teeth, wash your face, comb your hair)?”, expanding
the scope of the question to the ability of individuals to
perform their personal hygiene in general. The items
to which changes were made after the translation of

J Bras Pneumol. 2016;42(1):15-21
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the original questionnaire can be seen in Table 2. In
addition, in this phase, the item “Do you cross roads?”
was questioned by the experts because “streets” and
“roads” are considered to be the same type of route in
Brazil, and the item was changed to “Do you cross the
street?” "Do you wash and dry yourself?” was initially
translated as “Vocé se lava e se seca?”; however,
the translators discussed between themselves and
questioned the author of the original questionnaire
about the equivalence between that item and the item
“Do you have a bath?”, both of which were aimed at
determining the patients’ ability to bathe themselves.
Nevertheless, “Do you have a bath?” means bathing
in a bathtub, which is not very common in Brazil,
where few people have a bathtub at home. Therefore,
the item was changed to “"Do you carry out personal
hygiene (brush your teeth, wash your face, comb
your hair)?”, which can detect impairment of personal
hygiene in general.

In the back-translation of the MRADL into English,
the following items underwent changes: “Do you walk
around outside?” was back-translated as “Do you go
hiking outdoors?”; however, the author of the MRADL
suggested that the item remain as in the original
version. The item “Do you walk over uneven ground?”,
which was back-translated as “Do you walk on irregular
terrain?”, remained as in the original version because
the author of the original questionnaire did not agree
with using the word “terrain”, arguing that it would
alter the original meaning of the question. The domestic
activities domain subheading was back-translated as
“home chores”, there being no change in its meaning
in Portuguese. The back-translation of the item “Do
you wash small items of clothing?” as “Do you wash
small garments?” was discarded by the author of the
original questionnaire because the term “garments”
was considered inappropriate.

The review by the expert committee indicated some
grammatical errors and offered conceptual suggestions,
as well as questioning whether the item “Do you
walk around outside?” was meant to refer to mobility
(confidence in leaving home) or to physical activity
(walking). The author of the MRADL explained that this
item refers to both, as well as to social interaction,
and therefore it was changed to “Do you walk outside
the house?” The item “Do you do a full clothes wash?”
was changed to “Do you have the ability to do a full
clothes wash and hang them out to dry?” because of
socioeconomic issues, because, in Brazil, not everyone
has a washer, and because of climatic issues, taking
into account that most people hang clothes on the
clothesline to dry and do not have a dryer. The items
to which changes were made after the review by the
expert committee are listed in Table 3.

During the cognitive debriefing phase, participants
raised some questions about the text. The item “Do
you get in and out of the car?” was questioned by
participants because some of them had difficulty in
performing only one of these activities. However,
the author of the original questionnaire suggested

J Bras Pneumol. 2016;42(1):15-21

that the item remain in the questionnaire and that
difficulty in performing only one of the activities be
considered impairment. For the item “Do you bend
over from standing?”, it was necessary to explain
and even simulate the movement, and the item was
changed to “"Do you bend over from standing position
to pick up an object?” for better understanding. The
item “Do you do the washing up?” was questioned by
participants because, for cultural reasons, this activity
is performed mostly by women in Brazil; however, the
author of the MRADL suggested that the item remain
in the questionnaire, because it refers to the ability of
individuals to perform the activity, even if they do not
do it frequently. The items “Do you wash small items
of clothing?” and “Do you have the ability to do a full
clothes wash and hang them out to dry?” remained
in the questionnaire and should be taken into account
even if patients use a washer, in which case the patients’
ability to put clothes into and take them out of the
washer to hang them on the clothesline should be

Table 1. General, anthropometric, and clinical characteristics
of the participants.?

Characteristic Result

Gender, M/F 3/7
Smokers, yes/no 4/6
Age, years 62.6 +9.9
Weight, kg 69.5 + 13.5
Height, m 1.6 + 0.1
Smoking history, pack-years 38.4 + 38.8
FEV,, L 1.2+0.8
FEV,, % of predicted 36.4+14.4
FVC, L 2.1+£0.9
FVC, % of predicted 49.9 + 11.5
FEV,/FVC, % 54.4+11.3
CAT score 18.3+7.9

mMRC dyspnea scale score 1.4+0.9

CAT: COPD Assessment Test; and mMRC: modified
Medical Research Council. #Values expressed as n/n or
mean + SD.

Table 2. The Manchester Respiratory Activities of Daily
Living questionnaire items to which changes were made
after their translation into Brazilian Portuguese.

Initial translation Portuguese-language

version 1
“Atravessa a rua?”’
“Realiza higiene pessoal

(escovar os dentes, lavar o
rosto, pentear o cabelo)?”

“Atravessa estradas?”
“Se lava e se seca?”

Table 3. The Manchester Respiratory Activities of Daily
Living questionnaire items to which changes were made
after the review by the expert committee.
Original English- Modified English-
language version
“Do you walk outside the

language version
“Do you walk around

outside?” house?”
“Do you do a full clothes “Do you have the ability to
wash?” do a full clothes wash and

hang them out to dry?”




assessed. Finally, the item “Do you manage your own
garden?” was questioned by the individuals who lived
in apartments and did not have a garden, and it was
realized that some individuals in the sample would have
a low total score. Therefore, that item was modified
to “Do you take care of your garden or plants in your
apartment?” The items to which changes were made
after the cognitive debriefing can be seen in Table 4.

During the analysis of the latest provisional version
of the MRADL, the author of the original instrument
suggested that the following changes be made to
its instructions: “This scale was elaborated” was
changed to “This scale is designed” and “Circle the
most appropriate response that best describes you”
was changed to “Reply with one tick (V) that best
describes you”. The final Portuguese-language version
of the MRADL can be seen in Chart 1.

DISCUSSION

In the present study, the MRADL was translated
into Portuguese and a version of the MRADL that is
cross-culturally adapted for use in Brazil was created,
with some caveats and changes.

There are some validated instruments to assess
functional disability in patients with COPD; however,
such instruments have little applicability in severely
impaired patients." That underscores the importance
of the instrument translated in the present study,
because the MRADL is aimed at assessing impairment
of ADLs in individuals with COPD, as well as being
able to detect overall impairment, even in severely ill
individuals. The individuals included in the present study
had a mean CAT score and a mean mMRC dyspnea
scale score of 18.3 £ 7.9 and 1.4 £ 0.9, respectively,
which demonstrates the severity of their disease, given
that a CAT score > 10 and an mMRC score > 2 are
indicative of high impact of symptoms.®

Among the available instruments that have been
validated for use in Brazil, few assess impairment
of ADLs specifically in patients with COPD.521-23)
One of the questionnaires developed specifically to
assess impairment of ADLs in patients with COPD—the
Pulmonary Functional Status and Dyspnea Questionnaire
- Modified version—consists of three domains (influence
of dyspnea on ADLs, influence of fatigue on ADLs, and
change in ADLs after disease onset).?>) However, the
instrument is not appropriate for assessing individuals

Table 4. The Manchester Respiratory Activities of Daily
Living questionnaire items to which changes were made
after the cognitive debriefing phase.
Portuguese-language Portuguese-language
version 3 version 4

“Curva-se na posicdo em pé?” “Curva-se na posicGo

em pé para pegar um

objeto?”

“Cuida do seu jardim

ou plantas em seu

apartamento?”

“Cuida do seu jardim?”

Junkes-Cunha M, Mayer AF, Reis C, Yohannes AM, Maurici R

who are elderly or severely impaired, because it includes
questions regarding tasks that are more complex.

There are several predictors of prognosis for indi-
viduals with COPD, including lean body mass index,
frequency of hospitalizations for acute exacerbations,
and classification of symptoms.©®® The six-minute
walk test is also widely used.?® However, its use is
limited because it does not assess functional capacity
in patients who are more severely ill. The MRADL has
proven useful in the assessment of physical disability
as a predictor of mortality in elderly individuals with
COPD, % which suggests that this instrument is more
beneficial in clinical practice.

Of the patients interviewed in the cognitive debriefing
phase, 70% were female, and all resided in the
greater metropolitan area of Floriandpolis. The region
accounts for 18% of the total population of the state
of Santa Catarina, which, in recent years, has shown
low fertility rates and a trend toward growth in the
number of elderly individuals; in addition, in Santa
Catarina, the proportion of females in the elderly age
group is higher than is that of males, a fact that can
be explained by the greater exposure of men to a
set of risk factors, such as alcohol use, smoking, and
violence.(®® Therefore, the present study sample does
not appear to be representative of the prevalence of
COPD, which is higher in men.?®

One of the difficulties found was an inability of
respondents to differentiate among the response
options for each ADL, because some of them reported
not performing some activities because someone did
that for them, and not because they were unable to
perform them. Difficulties in interpreting the items
assessed have also been identified in other studies,
and such items need to be rephrased in order to be
more easily understood.(?*22

During the final reconciliation process carried out
by the expert committee in order to prepare the
final Portuguese-language version of the MRADL,
it was suggested that a response option reading
“not applicable” be included to minimize possible
misinterpretations of responses, because, in Brazil,
women make up more than 90% of all domestic
workers, which shows that they predominate in this
sector.?”) However, this suggestion was not accepted
by the author of the original instrument, because the
primary objective of the MRADL is to identify individuals
severely affected by COPD and because the change
would negatively affect the scoring system, making
it difficult to quantify the results. A validation study
is needed in order to assess the use of the MRADL,
the scoring system applied, and the score by gender.
Perhaps a different score should be considered for
males, in order to reduce limitations in the items that
comprise the “domestic activities” domain.

In a study aimed at performing a translation and
cultural adaptation®? of another measure of functional
disability in patients with COPD, the London Chest
Activity of Daily Living scale, an alternative scoring

J Bras Pneumol. 2016;42(1):15-21
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The Manchester Respiratory Activities of Daily Living questionnaire for use in COPD patients:
translation into Portuguese and cross-cultural adaptation for use in Brazil

Chart 1. Portuguese-language version of the Manchester Respiratory Activities of Daily Living questionnaire adapted
for use in Brazil.

Este formulario foi elaborado para termos uma melhor compreensdo sobre como seus problemas respiratérios podem
afetar as suas atividades de vida diaria.

Por favor, leia cada questdo cuidadosamente e assinale com um “X” a alternativa que melhor descreve vocé:

Com ajuda Sozinho com Sozinho,

dificuldade facilmente

MOBILIDADE

Vocé:

Faz passeiosa pé?  emmmmeeeeee e eeeeeen e
Sobe escadas? @ emmmemmeeeeemmmmeeeenemmmeeeeeen e
Entra e'sai do carro?  eceeeeeeeo o0 o e
Caminha em terrenos irregulares? ~ --eeeeeees seeeeeeeeee eeeen e
Atravessa a rua?

Usa transporte publico?

Se inclina a partir da posicdo em pé para
pegar um objeto?

Vocé:

Pega algo que estd em uma prateleira ~ -see--eeees ceeeeeeee eeeeeeeen e
mais alta ou na altura de seus ombros?

Leva bebidas quentes de um comodo ~ s-eeeeeeess eeeeeeeeee e
para outro?

Lavaalouca? eeeeeeeeee s e e
Faz um lanche quente para vocd? ~  seeeeeeeeen meeeeeeeeeeeeeen e
Vocé:

Realiza atividades domésticas em geral? ~  -------eees mmeeeeeeee s e
Lava pecas pequenas de roupa? ~ seeeeeesssmeeseeeeeeoeeeeeeeeen e
Faz suas proprias compras? ~ seeseessees o eeeemeeeeeeeeeeeeeeen e

Consegue lavar a roupa e estendé-la ~ --seeeeeees eeeeeeeeees s
para secar?

Faz sua higiene pessoal (escovar os ~  --s-eeeeees 0 emeeeeeees e e
dentes, lavar o rosto, pentear o cabelo)?

Toma banho? et mmemeeeenmeeeeees e
Vocé:
Sai socialmente?

Cuida do seu jardim ou de suas plantas
em seu apartamento?

Vocé precisa comer mais devagar do que Muito mais Mais devagar Um pouco mais De maneira
gostaria?(*) devagar  ---eeee- devagar alguma
Sua respiracao deixa vocé acordado(a) A maior parteda Por 10ou2 horas  Mais de %2 hora Nao
durante a noite?(*) 1001 =

Sistema de pontuagdo: Classificagdo das respostas: sozinho; sozinho com dificuldade; com ajuda; nunca
Escore:

0 - com ajuda; nunca (*muito mais devagar, mais devagar, a maior parte da noite, por 1 ou 2 horas).

1 - sozinho, facilmente; sozinho com dificuldade (*um pouco mais devagar; mais de %2 hora; ndo).

system was designed for the item “I do not perform The study participants, according to the criteria used in
this activity (because I have never needed to or itis  the present study, were classified as patients with severe
irrelevant).” in order to disregard the questions for  COPD (Table 1).®) This made it impossible to assess the
which the patient would score zero and prevent men  MRADL in terms of its applicability in individuals with mild
completing the questionnaire from having a score that  disease. The objective of the present study was to translate
does not reflect their actual functional impairment,  the MRADL into Portuguese and to create a version of the
thereby identifying individuals who do not perform  MRADL that is cross-culturally adapted for use in Brazil.
certain activities for reasons other than those related  Although the MRADL is a self-report questionnaire, we
to the lung disease. chose to interview participants in order to receive their

J Bras Pneumol. 2016;42(1):15-21



suggestions. In order to test the applicability of the
MRADL, as well as its reproducibility, a study is being
conducted to assess its internal validity by determining
interobserver and intraobserver variability.*® A larger
convenience sample will be used for those phases.*

The respondents’ comments regarding the instrument

were quite helpful. Their suggestions were relevant

Junkes-Cunha M, Mayer AF, Reis C, Yohannes AM, Maurici R

and essential to the changes made. Therefore, the
MRADL has now been translated and adapted for use
in Brazil. The final Portuguese-language version of the
MRADL was found to be easy to understand and easy
to administer, as well as being a useful instrument
to assess the physical limitations and determine the
prognosis of individuals with COPD.
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ORIGINAL ARTICLE

Restrictive pattern on spirometry: association
with cardiovascular risk and level of physical
activity in asymptomatic adults

Evandro Fornias Sperandio', Rodolfo Leite Arantes?, Agatha Caveda Matheus',
Rodrigo Pereira da Silva', Vinicius Tonon Lauria’, Marcello Romiti?,
Antonio Ricardo de Toledo Gagliardi?, Victor Zuniga Dourado?

ABSTRACT

Objective: To determine whether a restrictive pattern on spirometry is associated with
the level of physical activity in daily life (PADL), as well as with cardiovascular disease
(CVD) risk factors, in asymptomatic adults. Methods: A total of 374 participants (mean
age, 41 + 14 years) underwent spirometry, which included the determination of FVC and
FEV.,. A restrictive pattern on spirometry was defined as an FEV,/FVC ratio > 0.7 and an
FVC < 80% of the predicted value. After conducting demographic, anthropometric, and
CVD risk assessments, we evaluated body composition, muscle function, and postural
balance, as well as performing cardiopulmonary exercise testing and administering the
six-minute walk test. The PADL was gquantified with a triaxial accelerometer. Results:
A restrictive pattern on spirometry was found in 10% of the subjects. After multivariate
logistic regression, adjusted for confounders (PADL and cardiorespiratory fitness), the
following variables retained significance (OR; 95% Cl) as predictors of a restrictive
pattern: systemic arterial hypertension (17.5; 1.65-184.8), smoking (11.6; 1.56-87.5),
physical inactivity (8.1; 1.43-46.4), larger center-of-pressure area while standing on a
force platform (1.34; 1.05-1.71); and dyslipidemia (1.89; 1.12-1.98). Conclusions: A
restrictive pattern on spirometry appears to be common in asymptomatic adults. We
found that CVD risk factors, especially systemic arterial hypertension, smoking, and
physical inactivity, were directly associated with a restrictive pattern, even when the
analysis was adjusted for PADL and cardiorespiratory fitness. Longitudinal studies are
needed in order to improve understanding of the etiology of a restrictive pattern as well
as to aid in the design of preventive strategies.

Keywords: Spirometry; Hypertension; Motor activity; Sedentary lifestyle; Smoking.

that a restrictive pattern on spirometry is associated

Lung restriction is a multifactorial clinical condition,
characterized by a reduction in lung volumes, and worsens
with age. A restrictive pattern on spirometry is seen in
approximately 12% of the general population.® The
diagnosis of lung restriction requires the measurement
of static lung volumes. However, a reduction in FVC,
without bronchial obstruction, is commonly used as a
proxy for lung restriction. Although it remains unclear
whether a restrictive pattern has clinical relevance in the
absence of respiratory symptoms, signs of pulmonary
fibrosis, or other clinical changes, a different ventilatory
strategy might be employed during exercise.® In
addition, a restrictive pattern has been associated
with various cardiovascular disease (CVD) risk factors,
including obesity,® diabetes mellitus,* dyslipidemia,®
and systemic arterial hypertension (SAH),® as well as
with high mortality.”

Studies have shown that physical inactivity is associated
with worse cardiorespiratory fitness and respiratory
function.® Although previous studies have shown

with cardiovascular risk and disease,® there is little
information about the possible confounding effect of the
level of accelerometer-measured physical activity and of
cardiorespiratory fitness, despite the fact that physical
inactivity is associated with all of the aforementioned
comorbidities.®> A better understanding of the factors
related to restrictive lung disease could enable primary
care providers to intervene early and prevent problems
associated with the abnormality. We hypothesized that
a restrictive pattern is also associated with the level
of physical activity in daily life (PADL), and that the
associations between a restrictive pattern and CVD
risk factors could be confounded by the levels of PADL
and cardiorespiratory fitness. Therefore, we aimed to
determine whether a restrictive pattern is associated
with PADL and CVD risk factors in asymptomatic adults,
even when the analysis of the latter is adjusted for PADL
and cardiorespiratory fitness. A secondary objective was
to assess the prevalence of this spirometric abnormality
in a sample of the Brazilian population.

Correspondence to:

Evandro Fornias Sperandio. Avenida Ana Costa, 95, CEP 11060-001, Santos, SP, Brasil.

Tel./Fax: 55 13 3261-3324. E-mail: evandrosperandio@yahoo.com

Financial support: This study received financial support in the form of a research grant from the Fundacéo ae Amparo & Pesquisa do Estado de Sao Paulo (FAPESP, Sao

Paulo Research Foundation; Grant no. 2011/07282-6).

22 © 2016 Sociedade Brasileira de Pneumologia e Tisiologia

ISSN 1806-3713



Sperandio EF, Arantes RL, Matheus AC, Silva RP, Lauria VT, Romiti M, Gagliardi ART, Dourado VZ

METHODS

Participants and study design

This was a cross-sectional study involving 374
participants, with a mean age of 41 + 14 years (91
males and 283 females), selected from among those
enrolled in an ongoing study—the Epidemiological
Study of Human Movement and Hypokinetic Diseases.
All participants underwent spirometry. The classic
definition of a restrictive pattern on spirometry is
low FVC in the presence of a normal FEV,/FVC ratio.
However, restrictive lung disease is characterized by a
decrease in total lung capacity (TLC).% There are two
gold standard methods for the determination of TLC:
helium dilution; and plethysmography. Both methods
are costly and time consuming in comparison with
simple spirometry. Various epidemiological studies have
used the Global Initiative for Chronic Obstructive Lung
Disease spirometry criteria for identifying a restrictive
pattern, including an FVC < 80% of the predicted value
and a fixed ratio of FEV, to FVC (in absolute values) =
70%.7:11-13) To make our results comparable to those
available in the literature, we decided to employ the
latter definition. To calculate the predicted spirometric
variables, we used reference values for the Brazilian
population.®% We collected demographic and anthropo-
metric data, as well as data related to CVD risk factors.
We also assessed PADL (with accelerometry), body
composition, muscle function, and postural balance,
as well as performing cardiopulmonary exercise testing
(CPET) and administering the six-minute walk test. The
inclusion criteria were being between 18 and 90 years
of age and having no cardiac or pulmonary diseases.
The exclusion criteria were having orthopedic problems,
having a recent history of respiratory infections, having
had angina (unstable or stable) in the last four weeks,
having a recent history of myocardial infarction, and
having undergone angioplasty or cardiac surgery in the
last three months. The participants were informed of
the potential risks and discomforts of the procedures
proposed in the present study, and all gave written
consent. The study was approved by the Human
Research Ethics Committee of the Federal University
of Sdo Paulo (Protocol no. 186.796).

In the present study, we evaluated a convenience
sample of volunteers who were recruited through
postings disseminated via social networks and
brochures distributed at universities in the region, as
well as though announcements in local magazines and
newspapers. During the initial clinical evaluation, we
asked all participants to complete the Physical Activity
Readiness Questionnaire,(*> in order to identify any
contraindications to undergoing CPET. To investigate
the history of asthma and exposure to pollutants,
as well as to determine smoking status, we used a
respiratory questionnaire based on that developed for the
American Thoracic Society Epidemiology Standardization
Project.(*®) The risk of CVD was stratified according to
the American College of Sports Medicine guidelines.*”)
On the basis of the verifiable and self-report data

collected, we investigated the major risk factors for
CVD, including age (male > 45 years; female > 55
years); family history of premature coronary heart
disease (confirmed myocardial infarction before 55
years of age in the father or before 65 years of age in
the mother or in another first-degree relative); SAH;
diabetes; dyslipidemia; and current smoking.

Procedures

Spirometry was performed with a hand-held
spirometer (Quark PFT; Cosmed, Pavona di Albano,
Italy), in accordance with the criteria established by
the American Thoracic Society.*® We determined
FEV,, FVC, and the FEV,/FVC ratio. After determining
body weight and height, we calculated the BMI.
Body composition was determined with a tetrapolar
bioimpedance analyzer (310e; Biodynamics, Seattle,
WA, USA), following the procedure described by Kyle
et al.*¥ Lean body mass and fat body mass were
calculated using the regression equations developed
for healthy individuals.??

The maximal symptom-limited exercise capacity
was assessed during CPET with a ramp protocol on a
treadmill (ATL; Inbrasport, Porto Alegre, Brazil). After 3
min at rest, the speed and inclination were automatically
increased according to the estimated maximal oxygen
consumption, the aim being to complete the test in
approximately 10 min. Cardiovascular, respiratory, and
metabolic variables were analyzed breath by breath
with a gas analyzer (Quark PFT; Cosmed). Oxygen
uptake (VO,), carbon dioxide production (VCO,), the
rate of gas exchange (VCO,/V0,), minute ventilation,
and heart rate were monitored throughout the test. The
data were filtered every 15 s for further analysis. The
peak VO, (in mL/min, mL/min/kg, and % of predicted)
was defined as the average values in the last 15 s of
the incremental exercise.

Functional exercise capacity was assessed by means
of a six-minute walk test performed rigorously in
accordance with the American Thoracic Society guide-
lines.?V The six-minute walk distance was recorded in
meters and in percentage of the predicted value.??

Postural balance was evaluated by collecting kinetic
data on center-of-pressure (COP) dynamics during
postural balance assessment on a force platform (400
BIOMEC; EMG System do Brasil, Sdo José dos Campos,
Brazil). The frequency of platform data acquisition
was 100 Hz. Participants were instructed to remain
as immobile as possible, and the COP area (in cm?)
was registered while each participant was standing
with eyes open or eyes closed. Each condition was
maintained for 30 s.

Muscle function was assessed by determining the peak
torque (PT) of the quadriceps and biceps on an isokinetic
dynamometer (Biodex; Lumex Inc., Ronkonkoma, NY,
USA). The PT (in N m) was evaluated in two trials of
5 movements each at 60°/s. After a rest period of
at least 3 min, participants performed two tests of
isometric force (also in N m) against fixed resistance
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in a 60° range of knee flexion. After another similar
rest period, participants performed 30 movements at
300°/s to record the total work (in kJ). In all tests, the
highest value was selected for analysis.

The level of PADL was assessed with an ActiGraph
triaxial accelerometer (MTI, Pensacola, FL, USA),
the use of which has previously been validated.®®
Participants were asked to wear the device on an
elasticized belt over their dominant hip for 7 days. A
valid day was defined as one on which a participant
wore the device for at least 12 h. Participants were
instructed to remove it for water-related activities,
such as bathing and swimming, and at bedtime. The
triaxial accelerometer measures the duration and
intensity of physical activity. The device incorporates
an inclinometer, which records the time spent lying,
sitting, and standing. We analyzed the accelerometry
data only for the participants who had used the device
for at least 4 (valid) days. Physical activity in the
sedentary, low intensity, moderate intensity, vigorous,
and very vigorous strata were defined as described
by Freedson et al.?¥ The minimum PADL, in terms
of quantity and intensity, was defined as 150 min/
week of moderate to vigorous intensity.?>) Individuals
who did not reach this level of PADL were considered
physically inactive.

Statistical analysis

We first conducted descriptive analysis of the data,
including frequencies, histograms, measures of central
tendency, and variability. To assess the association
between a restrictive pattern on spirometry and
the studied variables, we calculated unadjusted and
adjusted odds ratios, together with the respective
95% confidence intervals. We then selected the most
significant variables and performed a multivariate
logistic regression analysis using a restrictive pattern
as the outcome variable. The model was adjusted for
age, gender, race, level of education (higher education
or not), self-reported CVD risk factors (SAH, diabetes,
dyslipidemia, smoking, obesity, and physical inactivity),
body composition (fat body mass), peripheral muscle
function (PT of the quadriceps and biceps), postural
balance (COP area while standing with eyes open),
and cardiorespiratory fitness (peak VO,). Obesity was
defined as a BMI > 29.9 kg/m?2. The probability of a
type I error was set at 5%. Statistical analysis was
performed with the Statistical Package for the Social
Sciences, version 15.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

Of the 374 subjects evaluated, 37 (9.9%) presented
a restrictive pattern on spirometry and 6 presented
an obstructive pattern (FEV,/FVC ratio < 0.7). In
comparison with rest of the sample, the 37 participants
with a restrictive pattern were older. In addition, the
proportions of females and obese individuals were
greater among the participants with a restrictive
pattern, who also had more CVD risk factors and used
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a higher number of medications. In the sample as a
whole, the prevalence of SAH was 11%, the prevalence
of self-reported dyslipidemia was 21%, the prevalence
of self-reported diabetes was 0.07%, the prevalence
of current smoking was 11%, and the prevalence of
accelerometer-measured physical inactivity was 19%.
The characteristics of the sample are described in Table
1. After being adjusted for confounders, the multivariate
logistic regression indicated that the variables SAH,
smoking, physical inactivity, dyslipidemia, and COP
retained their significance as predictors of a restrictive
pattern (Table 2).

DISCUSSION

We found an overall prevalence of a restrictive
pattern on spirometry of 10%. To our knowledge,
this is first study to show an association between a
restrictive pattern and PADL through accelerometry.
A restrictive pattern was also associated with SAH,
smoking, and dyslipidemia, even after the analysis
was adjusted for PADL and cardiorespiratory fitness.
In a multicenter, population-based study carried out
in Spain,®® the reported prevalence of a restrictive
pattern was 12.7%, similar to that found in the present
study. In another population-based study, conducted
in the greater metropolitan area of Sdo Paulo, Brazil,
the prevalence of COPD was found to be 15.8%.("
It can be hypothesized that the major initiatives that
have targeted an obstructive pattern on spirometry,
regardless of the definition of COPD employed, have
missed an important public health target by not exploring
the frequency of a restrictive pattern.

Previous studies have reported that individuals with
a restrictive pattern on spirometry are at increased risk
for all-cause and cardiovascular mortality.?® In the
present study, the strongest predictor of a restrictive
pattern was SAH. In fact, the association between
SAH and pulmonary function abnormalities has been
previously described.(® However, the mechanism of
that association remains unknown.

It is known that SAH is associated with increased
systemic and pulmonary vascular resistance, as well
as with increased vessel stiffness. Given the highly
vascular nature of the lung and the intimate anatomic
coupling of vascular parenchymal elements, it is quite
possible that a loss of elasticity of the pulmonary
vascular tree would, independently of any pulmonary
parenchymal change, adversely affect vital capacity and
FEV,. In the Normative Aging Study, Sparrow et al.>)
concluded that a reduction in FVC precedes the onset
of SAH. Inflammation, on the other hand, seems to
play a critical role in the development of SAH, because
individuals with elevated levels of high-sensitivity
C-reactive protein seem to be more likely to develop
SAH during the first 5 years of follow-up.%

Another CVD risk factor directly associated with a
restrictive pattern on spirometry was, as expected,
current smoking. Classically, smoking history and the
heaviness of smoking are associated with obstructive
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Table 1. Characteristics of the 374 participants.?
Characteristic

Age, years 42 + 15
Gender (%)
Female 53.3
Male 43.8
FVC, L 3.92 +1.00
FVC, % of predicted 98 + 12
FEV,, L 3.21+0.80
FEV,, % of predicted 98 + 11
FEV,/FVC, % 8215
Race (%)
White 59.7
Black 7.6
Mulatto 30.0
Asian 2.1
Indigenous 0.6
Weight, kg 75+ 18
Height, cm 165 + 97
BMI, kg/m? 27+ 6
Fat body mass, % 28+8
Lean body mass, kg 53+ 12
Peak VO,, mL/min 2,383 + 863
Peak VO,, mL/min/kg 32+10
Peak VO,, % of predicted 100 + 20
6MWD, m 605 + 90
6MWD, % of predicted 105+ 13
CVD risk factors (%)
Family history 24.6
Obesity 26.1
Hypertension 9.5
Dyslipidemia 21.1
Diabetes 5.9
Current smoking 10.4
Physical inactivity 16.8
Use of medications (%) 26.7
Occurrence of falls (%) 5.3
Higher education complete (%)
Yes 40.2
No 59.7

Pattern on spirometry

Restrictive
(n = 37)
47 £ 16*

73.0*
27.0
2.75 £ 0.85**
74 £ 9*
2.13 + 0.64*
71+ 6™
80 £ 5*

57.1
5.7
31.4
0.0
5.7%
77 £ 20
161 + 98
29 £ 7
33+ 10*
50 + 11
1,928 + 814**
25 + 10**
91 + 19**
519 + 118*
93 + 17**

16.2
40.5**
21.6*
27.0

16.2*
21.6*
36.4*
43.2¢
18.9*

27.0
72.9*

VO,: oxygen uptake; 6MWD: six-minute walk distance; and CVD: cardiovascular disease.?Values expressed as

mean * SD, except where otherwise indicated.

breathing patterns and with COPD. Smoking is also
able to trigger the inflammatory pathway and cause
profound histological changes. There is loss of elastic
tissue and resistive material because the inflammatory
process involves a tissue repair phase, in which the
lung parenchyma is replaced by fibrotic tissue. Similar
results were found by Twisk et al.,*Y who also reported
that smoking was related to decreases in FVC and FEV,.

Previous studies have reported that subjects with
higher levels of PADL also have higher levels of FEV,
and FVC.® However, that association has been poorly
investigated in the general population. In the present

study, accelerometer-measured physical inactivity was
selected as an independent predictor of a restrictive
pattern on spirometry. The biological plausibility of the
influence of physical inactivity on the decline of lung
function relies on the elevated levels of inflammatory
mediators seen in physically inactive subjects. A low level
of PADL has been associated with elevated plasma levels
of interleukin-6 and C-reactive protein, independently
of obesity.G? In a review of 40 observational studies,
HamerG? found that 27 of those studies reported
that PADL was inversely associated with one or more
inflammatory markers, and that those associations
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Table 2. Multiple logistic regression analysis of risk factors for a restrictive pattern on spirometry.
Adjusted model

Factor

Age 1.016
Gender 0.115
CVD-related
Obesity 1.756
SAH 17.513*
Dyslipidemia 1.896*
Diabetes 3.549
Current smoking 11.699*
Physical inactivity 8.176*
Fat body mass 1.012
PTQ 1.015
PTB 1.012
COP-EO 1.347*
Peak VO, 0.982
6MWD 0.997
Use of medications 0.242

95% ClI
Lower limit Upper limit
0.917 1.126
0.006 2.093
0.194 15.930
1.659 184.819
1.127 1.988
0.382 33.011
1.564 87.504
1.439 46.461
0.913 1.121
0.991 1.039
0.929 1.101
1.056 1.718
0.838 1.150
0.985 1.009
0.039 1.495

CVD: cardiovascular disease; SAH: systemic arterial hypertension; PTQ: peak torque of quadriceps; PTB: peak
torque of biceps; COP-EO: center of pressure-eyes open; VO,: oxygen uptake; and 6MWD: six-minute walk
distance. *Significant, after adjustment for confounders, as a predictor of a restrictive pattern on spirometry.

remained significant even after being adjusted for
measures of obesity.

In our multiple regression model, adjusted for
confounders, dyslipidemia was also selected as an
independent predictor of a restrictive pattern on
spirometry, an association that has not been extensively
investigated. Yeh et al.® reported that individuals
with metabolic syndrome have high serum levels of
inflammatory markers, and that those increases seem
to be related to the reduction in FVC. Accordingly, the
authors found that reduced lung function presents before
the development of metabolic syndrome. Restrictive
lung disease has been associated with high levels of
inflammatory mediators, such as C-reactive protein and
fibrinogen.(*? Many pathological mechanisms (ranging
from obesity to interstitial lung disease) can cause
restrictive lung disease. The underlying mechanisms
of the association between this type of metabolic
disorder and impaired lung function remain unclear.

One interesting finding of the present study is that
poor static postural balance was associated with a
restrictive pattern on spirometry, regardless of age,
gender, or comorbidities. Similar results have been
obtained in patients with asthma or COPD. % Kayacan
et al.®> concluded that, in individuals with COPD,
airflow obstruction and disease duration can reduce
the conduction velocity of peripheral nerves and cause
neurophysiological changes, such as balance deficits.
That mechanism might be related to the systemic
inflammation present in such individuals, as well as
in those with a restrictive pattern. To our knowledge,
ours is the first study to assess the correlations
between measurements obtained on a force platform
and spirometric indices in asymptomatic individuals.
Clinically, it might be important to know that individuals
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with a restrictive pattern could be at increased risk of
falls, which should be taken into consideration during
the management of this condition. We believe that the
inflammatory cascade can also affect postural balance,
as can being physically inactive, being a smoker
and having hypertension. However, because we did
not assess inflammation, that falls into the realm of
supposition. Therefore, such interactions should be
investigated further.

Although diabetes has been shown to be associated
with lower FVC* and vice versa,® that was not found
to be the case in the present study. The self-report
nature of the data regarding diabetes might have
influenced our results, given that the prevalence of
the self-reported diagnosis was below that previously
reported for the region.” Nevertheless, those reports
either did not consider the confounding effects of PADL
and cardiorespiratory fitness or assessed PADL only
by questionnaire.

In the present study, obesity was more prevalent
among subjects with a restrictive pattern on spirometry
than among the remaining participants. However, in
the adjusted model, obesity was not selected as a
significant predictor of a restrictive pattern. Although
several studies have reported an association between
obesity and poor lung function, they have not taken
comorbidities or a low level of PADL into consideration
as possible confounders. In addition, BMI is not the
best variable to evaluate in investigating this asso-
ciation. We know that excess adipose tissue exerts
a mechanical effect on the lungs, whereby fat tissue
within the abdominal region reduces the capacity of
the diaphragm to shift downward, thereby limiting
lung inflation. We found it surprising that Scott et
al.*® observed no significant associations between
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fat mass and lung function in males, nor was fat
mass a significant predictor of lung function in either
of the regression models employed in their study.
Furthermore, systemic inflammation seems to have
a greater impact on dynamic lung function than do
the mechanical effects of obesity.®

Our study has certain limitations, one of which
is related to the selection of subjects. Because we
evaluated a convenience sample, our obese subjects
might have shown above-normal cardiorespiratory
fitness, which could have influenced the results, given
that fitness is positively associated with lung function.
In addition, this was a cross-sectional study, and we
were therefore unable to determine the causes of a
restrictive pattern on spirometry. Furthermore, the fact
that the diagnoses of SAH, diabetes, and dyslipidemia
were based on self-reported data might have resulted in
those conditions being underdiagnosed in our sample.
Moreover, we did not measure TLC, take chest X-rays,
or obtain chest CT scans in order to diagnose true
pulmonary restriction. Nevertheless, the participants
were asymptomatic and had no history of exposure to
known predisposing factors for restrictive lung disease.
We believe that a restrictive pattern can be related to
nonpulmonary diseases, given the association found
with other factors, including systemic inflammatory
mechanisms (such as SAH), physical inactivity, and
dyslipidemia. Neither abnormal chest X-rays nor a history
of pleural disease have been shown to be predictors of

a restrictive pattern on spirometry. Although interstitial
lung diseases clearly result in pulmonary restriction,
they do not appear to be the main factor associated
with a restrictive pattern on spirometry in a population.
() Most other large epidemiological cohort studies
have identified a restrictive pattern on the basis of
the pre-bronchodilator values; we did not employ that
methodology, which is another limitation of our study.
However, our participants with a restrictive pattern did
not show any sign or symptom of airflow obstruction
or airway hyperresponsiveness. Another study, using
pre-bronchodilator spirometry, reported that subjects
with a restrictive pattern are at increased mortality
risk.) Because we did not quantify the TLC, we can
not affirm that participants with a reduction in FVC
also had a lower TLC. Therefore, the reduction in FVC
could be a nonspecific respiratory disorder.

We can conclude that a restrictive pattern on
spirometry is common among asymptomatic adults.
To our knowledge, this is the first study reporting an
association between a restrictive pattern and PADL
objectively measured. We also found that a restrictive
pattern was associated with CVD risk factors, even
after adjusting for PADL and cardiorespiratory fitness.
There is a need for additional, longitudinal, studies in
order to gain a better understanding of the etiology of
a restrictive pattern on spirometry as well as to inform
decisions regarding the design of preventive strategies.
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Respiratory therapy: a problem among
children and adolescents with cystic
fibrosis

Taiane dos Santos Feiten', Josani Silva Flores?, Bruna Luciano Farias?,
Paula Maria Eidt Rovedder?3, Eunice Gus Camargo*,
Paulo de Tarso Roth Dalcin?3, Bruna Ziegler'?

1. Servigo de Fisioterapia, Hospital de ABSTRACT

Clinicas de Porto Alegre, Porto Alegre o .

(R‘S;Brasi\. 9 9 Objective: To evaluate the level of self-reported adherence to physical therapy
2. Programa de Pbs-Graduagao em recommendations in pediatric patients (6-17 years) with cystic fibrosis (CF) and to

Ciencias Pneumologicas, Faculdade de  ascertain whether the different levels of adherence correlate with pulmonary function,
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Grande do Sul, Porto Alegre (RS) Brasil patients and their legal guardians completed a questionnaire regarding adherence to

3. Egg:lgj?%%%?oﬁégggﬂg'SUUT'vers'dade physical therapy recommendations and a CF quality of life questionnaire. We collected

Porto Alegre (RS) Brasil. demographic, spirometric, and bacteriological data, as well as recording the frequency
4. Servico de Psiquiatria, Hospital de of hospitalizations and Shwachman-Kulczycki (S-K) clinical scores. Results: We included
Clinicas de Porto Alegre, Porto Alegre 66 patients in the study. Mean age, FEV, (% of predicted), and BMI were 12.2 + 3.2
(RS) Brasil. years, 90 + 24%, and 18.3 + 2.5 kg/m?, respectively. The patients were divided into two
5. Servigo de Pneumologia, Hospital de groups: high-adherence (n = 39) and moderate/poor-adherence (n = 27). No statistically
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Accepted: 4 August 2015. showing lower scores for the “radiological findings” domain of the S-K clinical score (p =
Study carried out at the Hospital de 0.030), a greater number of hospitalizations (p = 0.004), and more days of hospitalization
Clinicas de Porto Alegre, Porto Alegre in the last year (p = 0.012), as well as lower scores for the quality of life questionnaire
(RS) Brasil. domains emotion (p = 0.002), physical (p = 0.019), treatment burden (p < 0.001), health

perceptions (p = 0.036), social (p = 0.039), and respiratory (p = 0.048). Conclusions:
Low self-reported adherence to physical therapy recommendations was associated with
worse radiological findings, a greater number of hospitalizations, and decreased quality
of life in pediatric CF patients.
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INTRODUCTION adolescents, the use of techniques that prioritize their

e . . . } independence is encouraged. 3%
Cystic fibrosis (CF) is an autosomal recessive genetic depend ouraged

disease characterized by chronic pulmonary infection, Flores et al.*> studied 63 adult CF patients and showed
exocrine pancreatic insufficiency, and high concentrations ~ that 40% had moderate to poor adherence to airway
of sweat electrolytes. Respiratory system changes con-  clearance therapies, a finding that was associated with
stitute the primary cause of morbidity and mortality.(:®) the level of education and the severity of disease. The

Data from the Cystic Fibrosis Foundation show that the ~ USe Of techniques preferred by patients was found to
life expectancy of individuals with CF was 37.8 years be associated with increased adherence, the level of

in 2012.© agreement between physician-recommended therapy
. ) and self-reported adherence being highest for positive
The standard therapeutic approach to lung disease

airway pressure.
includes antibiotic therapy, airway clearance, physical
exercise, mucolytics, bronchodilators, anti-inflammatory
agents, nutritional support, and oxygen supplemen-
tation. (*011) Qutpatient treatment is provided by a
multidisciplinary team every two or three months and is
aimed at educating parents and patients regarding home
treatment, monitoring disease progression, and improving
treatment adherence, being adjusted as needed.?

In the pediatric population, poor treatment adherence
is associated with patient dependence on their parents
or caregivers to perform the recommended treatment
techniques and a lack of understanding of the long-term
implications of the disease.(*®) The difficulty that parents
have in establishing a treatment routine and the use
of trial and error are barriers to treatment adherence,
whereas anticipatory guidance provided by a multidis-

Airway clearance techniques are considered essential  ciplinary team can facilitate disease management.(”)
components of the treatment of CF. In older children and  Misconceptions, knowledge gaps, and errors regarding
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CF can have an impact on disease progression.®
Few studies have examined adherence to therapy in
patients with CF.(1>19:20)

A total of 2,669 patients are currently registered
in the Brazilian CF Registry. Rio Grande do Sul ranks
second among the Brazilian states with the highest
number of CF patients, i.e., 356 individuals (13.3%).
There are currently 1,918 pediatric patients (under
18 years of age) with CF in Brazil, pediatric patients
accounting for 77.6% of all CF patients in the state of
Rio Grande do Sul. The number of patients diagnosed
with CF has increased annually since the advent of
neonatal screening for CF by immunoreactive trypsin
assay. Therefore, strategies to improve treatment
adherence and prevent complications are increasingly
necessary.

The objective of the present study was to evaluate
the level of self-reported adherence to physical therapy
recommendations in pediatric CF patients and to
ascertain whether the different levels of adherence
correlate with lung function, clinical scores, and
quality of life.

METHODS

Study design

This was a cross-sectional study of pediatric CF
patients. The objective of the study was to evaluate
the level of adherence to respiratory therapy.

Study population

Patients with CF were recruited by the Pediatric
Pulmonology Team of the Hospital de Clinicas de Porto
Alegre (HCPA), located in the city of Porto Alegre, Brazil.
The study sample consisted of children and adolescents
in the 6- to 17-year age bracket diagnosed with CF in
accordance with a consensus statement.®

The study sample was consecutively selected from
among all patients being followed and meeting the
inclusion criteria. Data were collected in the period
between May and October of 2014. The study was
approved by the Research Ethics Committee of the
HCPA (Protocol no. 14-0157), and the parents or legal
guardians of all participants gave written informed
consent.

We included clinically stable patients, clinical stability
being defined as no hospitalizations or changes in the
maintenance therapy regimen for at least 30 days.
Patients with neurological changes resulting in difficulty
in completing the questionnaires were excluded.

Measurements and instruments

After having accepted the invitation to participate in
the study, patients and their parents or legal guardians
gave written informed consent and headed for an area
outside the ambulatory care environment.

Initially, patients (accompanied by their parents or
legal guardians) completed a questionnaire regarding
adherence to physical therapy recommendations,

J Bras Pneumol. 2016;42(1):29-34

developed from a previous study*® conducted at our
referral center and consisting exclusively of objective
questions, such as the following: “How many days a
week and how many times a day do you perform physical
therapy techniques for airway clearance?”; “How long
does each session last?”; “What techniques do you
perform?”; “What techniques do you like the most and
what techniques do you like the least?”; “*Who helps
you?”; and “What are your reasons for not performing
the recommended technique(s)?”. Subsequently, patients
completed a CF quality of life questionnaire previously
validated for use in Brazil.?» Both questionnaires were
administered outside the ambulatory care environment
by a professional who was not involved in the treatment
of the patients. The patients themselves answered
the questions, being helped by their parents or legal
guardians when necessary.

Subsequently, a physical therapist who was a member
of the treatment team answered the same questions,
recording physical therapy recommendations for each
patient.

A data collection form was used in order to gather
information on the following: date; gender; age; eth-
nicity; family income; age at CF diagnosis; BMI; resting
SpO,; sputum bacteriology; lung function; frequency
of hospitalizations in the previous year (information
collected from the electronic medical records of the
participants, the day on which the questionnaires were
administered being used in order to mark the end of
the one-year period); and Shwachman-Kulczycki (S-K)
clinical scores.®®

The pulmonary function test results used in the present
study were those of the spirometry tests requested in
routine clinical care. Spirometry was performed at the
Pulmonary Physiology Clinic of the HCPA Department
of Pulmonology, with the patient in the sitting position.
A v4.31a spirometer (Jaeger, Wiirzburg, Germany)
was used, and all tests were performed in accordance
with the technical acceptability criteria recommended
in the Brazilian Thoracic Association guidelines for
pulmonary function testing.* Values of FVC, FEV,,
and FEV,/FVC were recorded. All parameters were also
expressed as a percentage of the predicted values for
age, height, and gender.»

Statistical analysis

Data were entered into a Microsoft Excel 2011
database, after which they were processed and analyzed
with the Statistical Package for the Social Sciences,
version 18.0 (SPSS Inc., Chicago, IL, USA).

On the basis of their answers to questions regarding
adherence to physical therapy recommendations in
the last two weeks, patients were divided into three
groups: the high-adherence group (which included
patients who always performed the airway clearance
techniques recommended by the physical therapist
and rarely failed to undergo the recommended number
of sessions); the moderate-adherence group (which
included patients who always performed the airway
clearance techniques recommended by the physical
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therapist but often failed to undergo the recommended
number of sessions); and the poor-adherence group
(which included patients who never or almost never
performed the airway clearance techniques recommen-
ded by the physical therapist and never or almost never
underwent the recommended number of sessions).
For analysis purposes, the high-adherence group was
compared with the moderate/poor-adherence group.

Quantitative data were expressed as mean and standard
deviation or as median (interquartile range). Qualitative
data were expressed as frequency and proportion.

Continuous variables were compared by the inde-
pendent sample t-test. Ordinal variables or continuous
variables without normal distribution were compared
by the Wilcoxon signed-rank test. Qualitative data were
analyzed with the chi-square test, Yates’ correction or
Fisher’s exact test being used when necessary. The
kappa coefficient of agreement was used in order to
assess the level of agreement between physician-
-recommended therapy and self-reported adherence.
All statistical tests were two-tailed, and the level of
significance was set at p < 0.05.

In order to calculate the sample size, proportions
between the high-adherence and moderate/

poor-adherence groups were taken into consideration.
For an expected 40% proportion of patients with
moderate/poor adherence*®—a total amplitude of
0.25 and a 95% confidence interval being used—the
minimum sample size was calculated to be 59.¢%

RESULTS

During the study period, the HCPA Pediatric
Pulmonology Team followed a total of 109 patients
with CF. Of those, 72 were between 6 and 17 years
of age. Of those 72 patients, 66 were included in the
study and evaluated. Two patients were excluded from
the study: one was excluded because of pulmonary
exacerbation requiring hospitalization, and the other
was excluded because the parents did not allow the
patient to participate in the study. Another 4 patients
failed to return for follow-up during the study period.

On the basis of self-reported adherence, patients were
divided into two groups for analysis: the high-adherence
group (comprising 39 patients and accounting for
59% of the sample as a whole); and the moderate/
poor-adherence group (comprising 27 patients and
accounting for 41% of the sample as a whole).

Table 1. General characteristics of pediatric patients with cystic fibrosis, by level of adherence to respiratory therapy.?

Moderate/poor adherence High adherence Variable
(n = 27) (n = 39)
0.139 129+ 3.6 11.7+2.8 Age, years
0.372 0.33 (1) 0.25 (3) Age at diagnosis, years®
0.179 10/17 21/18 Male/Female, n/n
0.336 18.7 £ 3.1 18.0+ 2.0 BMI, kg/m?
Sputum bacteriology*
0.791 20 (74.1) 30 (76.9) MSSA
0.483 2 (7.4) 5(12.8) MRSA
0.715 14 (51.8) 22 (56.4) Pseudomonas aeruginosa
0.290 7 (25.9) 6 (15.3) Burkholderia cepacia
0.222 Family income®
11 (40.7) 24 (61.5) < 3 x the national minimum wage
6 (22.2) 7 (17.9) 3-5 x the national minimum wage
9 (33.3) 7 (17.9) > 5 x the national minimum wage
0.184 74.2 £ 12.8 78.8 £ 14.1 Total S-K score
0.030 12.0+ 4.8 15.0+5.9 S-K radiological findings domain, score
Quality of life score domains, score
0.019 72+21.1 84.3+15.9 Physical
0.088 68.3+16.5 81.4+14.8 Vitality
0.002 69.4 +16.6 82.2+12.6 Emotion
0.180 76.7 +30.2 86.5+15.6 Eating
0.000 55.0 £ 24.7 82.4+14.9 Treatment burden
0.036 70.0 + 18.9 87.6 + 14.1 Health perceptions
0.039 67.5+19.4 78.2 +17.3 Social
0.155 78.3+27.0 87.2+18.2 Body image
0.158 76.6 £ 19.5 88.8 + 16.1 Social role
0.964 73.3+37.8 74.0 £ 32.3 Weight
0.048 64.4+21.0 75.3 + 18.1 Respiratory

MSSA: methicillin-susceptible Staphylococcus aureus; MRSA: methicillin-resistant Staphylococcus aureus; and
S-K: Shwachman-Kulczycki. ?Values expressed as mean + SD, except where otherwise indicated. "Value expressed
as median (interquartile range). Values expressed as n (%).
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Table 1 presents the general characteristics of the CF
patients in the present study, by level of self-reported
adherence to respiratory therapy. There were no
statistically significant differences between the groups
regarding age, gender, family income, or total S-K
clinical scores. When the “radiological findings” domain
of the S-K clinical score was analyzed separately, scores
were found to be significantly lower in the moderate/
poor-adherence group than in the high-adherence
group (p = 0.030).

The moderate/poor-adherence group had significantly
lower scores for the quality of life questionnaire domains
emotion (p = 0.002), physical (p = 0.019), treatment
burden (p < 0.001), health perceptions (p = 0.036),
social (p = 0.039), and respiratory (p = 0.048).

Table 2 shows pulmonary function test results and
frequency of hospitalizations (number of hospitalizations
in the last year and number of days hospitalized in
the last year) in the CF patients studied, by level of
self-reported adherence to respiratory therapy. There
were no statistically significant differences between the
groups regarding lung function variables. However, the
mean number of hospitalizations in the last year and the
mean number of days hospitalized in the last year were
significantly higher in the poor/moderate-adherence
group than in the high-adherence group (p = 0.004
and p = 0.012, respectively).

Table 3 shows self-reported reasons for not performing
the recommended physical therapy techniques for
airway clearance. Feeling tired and not liking the
recommended technique were reported significantly
more often in the moderate/poor-adherence group than
in the high-adherence group (p = 0.002 for both); in
contrast, having some other engagement was reported
significantly more often in the high-adherence group
than in the poor/moderate-adherence group (p < 0.001).

Of the 66 patients studied, 52 (78.8%) were super-
vised by their mothers, 25 (37.9%) were supervised
by their fathers, and 4 (6.1%) were supervised by a
physical therapist, whereas 26 (39.4%) performed
the recommended techniques without supervision.
When answering the question regarding assistance
when performing the recommended physical therapy

Table 2. Lung function and hospitalizations in pediatric patients with cystic fibrosis, by level of adherence to respiratory therapy.?

techniques for airway clearance, patients were
allowed to select more than one response (i.e., more
than one supervisor). There were no statistically
significant differences between the groups regarding
the aforementioned variable.

The most commonly used respiratory therapy tech-
nigues were coughing (in 97%), huffing (in 86.4%),
expiratory positive airway pressure (EPAP) delivered
through a mask (in 84.8%), positive expiratory pressure
(PEP) on water seal (in 18.2%), and slow exhalation
to residual volume with an open glottis (in 4.5%).

There was agreement between physician-recom-
mended therapy and self-reported adherence for
EPAP mask (kappa = 0.63; p < 0.001) and PEP on
water seal (kappa = 0.54; p < 0.001), The level of
agreement between physician-recommended therapy
and self-reported adherence was not significant for
huffing, coughing, and slow exhalation to residual
volume with an open glottis.

DISCUSSION

The present study included 66 pediatric CF patients
followed by the HCPA Pediatric Pulmonology Team in
order to evaluate the level of adherence to physical
therapy recommendations. This was the first study
to evaluate adherence to respiratory therapy in
pediatric CF patients in Brazil. To that end, we used
a questionnaire developed from a previous study
conducted under the auspices of the HCPA Program
for Adults with CF. Of the sample as a whole, 59%
were in the high-adherence group and 41% were in
the moderate/poor-adherence group.

Flores et al.**> studied 63 patients enrolled in the HCPA
Program for Adults with CF (mean age, 23.1 years)
in order to evaluate adherence to respiratory therapy
techniques. They found high adherence in 60% of the
sample as a whole and moderate/poor adherence in
40%, findings that are similar to ours. This allows us
to assume that, during childhood, patients develop a
treatment adherence pattern that remains throughout
adolescence and adulthood.

In our study, there were no differences between the
high-adherence and moderate/poor-adherence groups

Moderate/poor High adherence Variable

adherence

(n = 27) (n = 39)
0.433 2.8+1.3 2.6+0.9 FVC, L
0.657 93.6 +21.1 95.9 +20.1 FVC, % of predicted
0.535 2.2+1.1 2.1+0.7 FEV,,
0.352 86.6 +£22.8 92.3+24.8 FEV,, % of predicted
0.326 80.2 £11.4 82.8+9.4 FEV,/FVC
0.354 95.0 £ 13.6 97.9+£10.9 FEV,/FVC, % of predicted
0.421 97.6 £1.7 98.0+1.7 Resting Sp0,, %
0.004 1.4 (1.3) 0.5 (0.8) No. of hospitalizations in the last year®
0.012 29.5 (38.5) 8.5 (16.3) No. of days hospitalized in the last year®

No.: number. 2Values expressed as mean + SD. "Values expressed as median (interquartile range).
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Table 3. Reasons for not performing the recommended physical therapy techniques for airway clearance.?

Variable Moderate/poor adherence High adherence p
(n = 27) (n = 39)
Lack of time 10 (25.6) 13 (48.1) 0.059
Cannot be bothered 1(2.5) 5 (18.5) 0.038
Feels tired 1(2.5) 8 (29.6) 0.002
Does not like it 1(2.5) 8 (29.6) 0.002
Cannot find any motivation 0 (0.0) 4 (14.8) 0.024
Other engagements 31 (79.4) 8 (29.6) 0.000

aValues expressed as n (%).

regarding age, age at diagnosis, family income, total
S-K clinical scores, sputum bacteriology, BMI, or lung
function. However, when the “radiological findings”
domain of the S-K clinical score was analyzed separately,
scores were found to be significantly lower in the
moderate/poor-adherence group. Arias Llorente et
al.(?” evaluated adherence to treatment in a sample of
34 CF patients (including adult and pediatric patients)
and found that S-K clinical scores were significantly
higher in those who showed greater adherence to
physical therapy recommendations. Flores et al.(*>
found significantly lower S-K clinical scores and lung
function in the group of patients who showed high
adherence to physical therapy recommendations. This
difference is due to the fact that adult patients present
with disease that is more severe and therefore require
greater adherence to treatment.

In our study, the high-adherence group showed
higher scores for the quality of life questionnaire
domains emotion, physical, treatment burden, health
perceptions, social, and respiratory. A study conducted
at the Hospital de Clinicas de Campinas, in the city
of Campinas, Brazil, evaluated the quality of life of
pediatric patients with CF and showed that patients
with lower S-K clinical scores (< 70) had lower scores
for the quality of life questionnaire domains social,
respiratory, and digestive.(?®

In the present study, the most commonly used
respiratory therapy techniques were coughing, huffing,
and EPAP mask. The level of agreement between the
two questionnaires was highest for EPAP and PEP on
water seal. In contrast, Flores et al.(*> found that
active cycle of breathing was the most commonly used
technique in adults with CF (79.4%). This difference
between pediatric/young patients and adult patients
is probably due to the fact that the former require
adult supervision in order to perform respiratory
therapy techniques, and EPAP mask is easy to use
and provides greater patient autonomy. A randomized
study conducted at 12 CF centers in Canada showed
that EPAP mask was superior to high-frequency chest
wall oscillation in patients followed for one year. The
number of pulmonary exacerbations was nearly twice
as high in those who used high-frequency chest wall
oscillation, and those who used EPAP less often required
antibiotics.??

In 2010, Modi et al.¢? studied 153 patients (mean age,
14 years) in order to evaluate adherence to respiratory

therapy. Patients completed a daily telephone diary and
reported their level of adherence every four months.
Of the sample as whole, 37% were assigned to the
high-adherence group, 49% were assigned to the
moderate-adherence group, and 14% were assigned to
the poor-adherence group. The type of airway clearance
technique was the only predictor of adherence, and
high-frequency chest wall oscillation was the technique
preferred by patients, being associated with greater
adherence. The levels of adherence in the aforementioned
study are not comparable to those in ours, given that the
data collection instruments were different; nevertheless,
the technique preferred by patients was associated with
greater adherence in both studies.

In 2009, Bucks et al.GY evaluated 38 adolescents
with CF, analyzing the factors that had an impact
on treatment adherence. According to the authors,
nonadherence to respiratory therapy was associated
with the way in which patients judged their personal
need for treatment.

In the present study, the most common reasons for
not performing the recommended physical therapy
techniques for airway clearance included having
other engagements, feeling tired, and not liking the
technique (the first in the high-adherence group and
the last two in the moderate/poor-adherence group).
Flores et al.**) found that the most common reason
for not performing the recommended physical therapy
techniques for airway clearance was lack of time. This
difference might be due to the lifestyle of adults, who
are encouraged to have social and work activities.
In the study by Arias Llorente et al.,*” self-reported
adherence to physical therapy was 41.2%, being
the lowest among all treatments studied. The most
common reason for not performing physical therapy
was lack of time. Adherence was greater among the
patients who had more than one option of physical
therapy technique to choose from.

The limitations of the present study are primarily
related to the cross-sectional design and the inclusion
of pediatric/young patients covering a wide age range
and having different levels of understanding, as well
as to the fact that adherence to physical therapy
recommendations was self-reported, which is generally
associated with higher adherence scores. The fact that
the questionnaire regarding adherence to physical
therapy recommendations used in the present study
has yet to be validated might have biased the study
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results. Future studies should examine parental
education level and psychological aspects.

In conclusion, the present study showed that 59% of
the pediatric CF patients studied had high adherence to
physical therapy recommendations, whereas approx-
imately 41% failed to follow such recommendations,
other engagements and tiredness being the most
common reasons for not performing the recommended
techniques for airway clearance. These findings indicate
a problem that deserves attention and provide the
basis for strategies to improve patient adherence to

physical therapy recommendations. Low self-reported
adherence to physical therapy recommendations was
associated with worse radiological findings, a greater
number of hospitalizations, and decreased quality of
life. There was no association between adherence to
physical therapy recommendations and lung function.
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Alternative diagnoses based on CT
angiography of the chest in patients with
suspected pulmonary thromboembolism

Eleci Vaz Ferreira"?, Marcelo Basso Gazzana?3, Muriel Bossle Sarmento,
Pedro Arends Guazzelli*, Mariana Costa Hoffmeister®, Vinicius André Guerra?,
Renato Seligman*®, Marli Maria Knorst?3#

ABSTRACT

Objective: To determine the prevalence of alternative diagnoses based on chest CT
angiography (CTA) in patients with suspected pulmonary thromboembolism (PTE)
who tested negative for PTE, as well as whether those alternative diagnoses had been
considered prior to the CTA. Methods: This was a cross-sectional, retrospective study
involving 191 adult patients undergoing CTA for suspected PTE between September of
2009 and May of 2012. Chest X-rays and CTAs were reviewed to determine whether
the findings suggested an alternative diagnosis in the cases not diagnosed as PTE. Data
on symptoms, risk factors, comorbidities, length of hospital stay, and mortality were
collected. Results: On the basis of the CTA findings, PTE was diagnosed in 47 cases
(24.6%). Among the 144 patients not diagnosed with PTE via CTA, the findings were
abnormal in 120 (83.3%). Such findings were consistent with an alternative diagnosis
that explained the symptoms in 75 patients (39.3%). Among those 75 cases, there were
only 39 (20.4%) in which the same alterations had not been previously detected on chest
X-rays. The most common alternative diagnosis, made solely on the basis of the CTA
findings, was pneumonia (identified in 20 cases). Symptomes, risk factors, comorbidities,
and the in-hospital mortality rate did not differ significantly between the patients with
and without PTE. However, the median hospital stay was significantly longer in the
patients with PTE than in those without (18.0 and 9.5 days, respectively; p = 0.001).
Conclusions: Our results indicate that chest CTA is useful in cases of suspected PTE,
because it can confirm the diagnosis and reveal findings consistent with an alternative

diagnosis in a significant number of patients.
Keywords: Pulmonary embolism/diagnosis;

Angiography.

Pulmonary  embolism/epidemiology;

combination with a suggestive clinical picture reinforces
the clinical suspicion of PTE.

Pulmonary thromboembolism (PTE) and deep vein
thrombosis (DVT) are part of the spectrum of venous
thromboembolism. The annual incidence of PTE is 100-200
cases/100,000 population,®*? and the overall 30-day
mortality rate ranges from 6.7% to 11.0%,3> reaching
30.0% in the absence of treatment.(®) Autopsy-based
studies suggest that these figures are underestimated.”
The underdiagnosis of PTE might be due, at least in part,
to the wide variability in the clinical presentation of PTE
and to the fact that the findings are often nonspecific.
The clinical findings consistent with suspected PTE are
dyspnea, chest pain, hemoptysis, and tachypnea that
have an acute onset. In situations that are more dramatic,
in which much of the pulmonary circulation is affected
or there is a history of significant cardiopulmonary
disease, there can be signs of clinical instability, such as
hypotension, signs of low cardiac output, and significant
hypoxemia.® The presence of risk factors for PTE in

The clinical suspicion of PTE should be investigated by
specific tests that vary according to the clinical status of
the patient. The use of chest CT angiography (CTA) has
increased sharply in recent years, and this imaging test
has been used as the first-line tool for suspected cases
of PTE in various institutions.®'Y) A safe, noninvasive
imaging test that allows direct detection of the intra-arterial
pulmonary thrombus, CTA is rapidly performed, results
generally being available within 24 h. Reported rates of
CTA sensitivity range from 64% to 100%, whereas those
of CTA specificity range from 89% to 100%.(>'4) Chest
CTA results are positive for PTE in 6.6-60.0%, depending
on the criteria used for CTA referral.®1521

In parallel with the recognition of the importance of chest
CTA in the diagnosis of PTE, its excessive and sometimes
unnecessary use raises concerns about cost-effectiveness
issues and about adverse effects related to intravenous
contrast use and high radiation rates.?> A potential
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advantage of CTA is identification of an alternative
diagnosis when no findings of PTE are detected.
Alternative diagnoses, such as pneumonia, cancer,
pleural effusion, heart failure, COPD exacerbation,
etc., or incidental findings, such as benign nodules,
adenopathy, and granulomatous disease scarring,
have been reported in 25.4% to 70.0% of chest CTA
results.®1>-21) The risks, benefits, and costs associated
with the investigation of such findings need to be further
elucidated, given that the investigation has therapeutic
consequences in less than 5% of cases.?” In addition,
the role played by chest CTA in the absence of PTE
in making alternative diagnoses that were missed by
simple tests, such as chest X-ray, has not been fully
investigated. (1820

The objective of the present study was to investigate
the contribution of chest CTA findings to identifying
alternative diagnoses to PTE that would explain the
clinical picture of the patient and that were missed
on chest X-ray.

METHODS

This was a cross-sectional, retrospective study carried
out in the Department of Radiology of the Hospital de
Clinicas de Porto Alegre (HCPA), a general university
hospital located in the city of Porto Alegre, Brazil.
The HCPA has an operational capacity of 845 beds,
of which 87 are ICU beds and 47 are ER beds; there
are also 35 operating rooms. In 2012, the HCPA had
33,585 admissions and 594,942 outpatient visits. The
HCPA uses an online medical record system (known
as the Hospital Management Applications Web) that
was developed in-house and, in September of 2009,
was integrated into the Radiology Information System
and into a system for the management and storage of
medical images (Picture Archiving and Communication
System). In parallel, an image and information man-
agement system (IMPAX®; Agfa HealthCare, Mortsel,
Belgium) was employed as a technological option for
performing the tasks of transmission, storage, and
retrieval of medical images.

The study was approved by the HCPA Research
Ethics Committee. Given the retrospective nature of
the study, informed consent was not required. The
authors signed a confidentiality agreement for the use
of data. Between September of 2009 and May of 2012,
663 chest CTAs were performed for various reasons.
We included all cases involving adult patients (= 18
years of age) referred to the Computed Tomography
Division of the HCPA for chest CTA for suspected PTE.
We excluded cases referred from the outpatient clinic
for investigation of chronic pulmonary hypertension,
as well as cases in which chest CTA was ordered for
reasons other than the investigation of PTE (Figure 1).

Patient demographic and clinical data, such as age,
gender, race, smoking history, symptoms at the time
of suspicion of PTE, presence of risk factors for PTE,
and comorbidities, as well as the health care setting
from which the patient was referred at the time of
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suspicion, length of hospital stay, and clinical outcome
(discharge or death), were obtained from the electronic
medical records of the HCPA. The medical records
were reviewed for the presence of clinical pretest
probability scores for PTE. The Geneva score, in its
original version,® was calculated retrospectively.®

Chest CTA images were obtained with a 16-detector
helical CT scanner (Brilliance® CT; Philips Healthcare,
Best, the Netherlands). All images were viewed on a
workstation, with the image storage and transmission
systems mentioned above, by two independent
radiologists, trained to interpret CTAs. Discordant
interpretations were resolved by consensus.

Chest CTAs were classified as positive, negative, or
inconclusive for PTE. Scans were considered positive
for PTE if they revealed filling defects within the
pulmonary artery or any of its branches. For positive
scans, PTE was classified as central (up to the first
branch of the segmental artery), peripheral (beyond
the first branch of the segmental artery), or diffuse
(central and peripheral). In the presence of adequate
opacification of the pulmonary vascular bed, with no
filling defects, scans were considered negative for
PTE. All CTAs were reviewed for the presence of other
abnormal pulmonary and extrapulmonary findings.

Alternative diagnoses were reviewed on the basis of
clinical and imaging findings, by two pulmonologists.
Findings suggestive of an alternative diagnosis were
defined as CTA abnormalities that could explain the
symptoms (such as dyspnea, chest pain, hypoxemia,
and tachycardia). The following criteria were used
to establish the alternative diagnoses: 1) pneumo-
nia—presence of cough, expectoration, and systemic
findings (tachycardia, leukocytosis or leukopenia, and
fever) associated with new pulmonary infiltrate; 2)
decompensated heart failure—a clinical diagnosis of
heart failure and radiological signs of heart enlargement
and pulmonary edema or pleural effusion; 3) pleural

663
chest CTAs
were reviewed

472 CTAs that were performed

for the reasons listed below

were excluded:

Suspected aortic aneurysm (n = 170)
Aorta dissection (n = 139)

Follow-up of

endovascular treatment (n = 99)
Suspected upper-extremity

deep vein thrombosis (n = 27)
Suspected chronic PTE (n = 17)
Suspected aortic coarctation (n = 15)
Suspected aortitis (n = 5)

Y

191
chest CTAs that
were performed for
suspected PTE were included

Figure 1. Flowchart of the patients included in the
study. CTA: CT angiography; and PTE: pulmonary
thromboembolism.
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effusion due to other causes—signs of at least moderate
pleural effusion that was not associated with heart
failure; 4) lymphangitic carcinomatosis or progression
of cancer—a histological diagnosis of lung cancer with
radiological signs of interstitial involvement (with
or without pleural effusion or enlarged mediastinal
lymph nodes) or an increase in the lung tumor relative
to the previous scan; 5) noncardiogenic pulmonary
edema—radiological signs of pulmonary edema, including
interstitial infiltrate, confluent consolidation, ground-glass
attenuation associated with septal thickening, and/or
unilateral or bilateral pleural effusion, in the absence
of heart failure and in the presence of one or more
conditions that explained the edema; 6) connective
tissue disease-related lung disease—a previous diagnosis
of connective tissue disease (rheumatoid arthritis,
systemic lupus erythematosus, or systemic sclerosis)
with pleural and pulmonary involvement attributed to
the connective tissue disease itself, including interstitial
pulmonary infiltrate, consolidation, pulmonary nodules,
pleural effusion, and pulmonary hypertension; and 7)
atelectasis—signs of atelectasis (opacity and reduced
lung volume) of at least one lung lobe, with significant
ventilatory impairment. In addition, we reviewed the
respective chest X-rays, together with the chest X-ray
reports and the related notes contained in the medical
records, and we determined whether the same alterations
had been previously detected on chest X-rays.

Taking into account the prevalence of alternative
diagnoses made on the basis of chest CTA findings
in previous studies®*>2Y) and the high prevalence of
tuberculosis in Brazil, we calculated that, in order to
obtain an expected proportion of alternative diagnoses
of 60% and achieve a power of 80%, at a level of
significance of 5% (two-tailed test), the sample size
would have to be 188 patients.

Data were entered into a Microsoft Excel spreadsheet
and were analyzed with the Statistical Package for the
Social Sciences, version 18.0 (SPSS Inc., Chicago,
IL, USA). Quantitative data were presented as mean
and standard deviation or as median and interquartile
range. The prevalence of PTE, abnormal CTA findings,
and alternative diagnoses was expressed as absolute
numbers or as absolute numbers and proportions.
The groups of patients with and without PTE were
compared with the independent sample t-test or the
Mann-Whitney test, depending on data distribution.
Categorical variables were compared with Pearson’s
chi-square test. A value of p < 0.05 was considered
statistically significant.

RESULTS

A total of 191 patients were included in the study.
The mean age was 59.3 £ 17.1 years, and women
predominated. Of those, 113 patients (59.2%) were
referred from the emergency room at the time of
suspicion, whereas 71 (37.2%) were referred from
the ward and 7 (3.7%) were referred from the ICU.

The major clinical characteristics of the patients are
shown in Table 1.

The demographics, symptoms, risk factors, comor-
bidities, length of hospital stay, and survival of the
191 patients are shown in Table 2, stratified by the
presence (n = 47) or absence (n = 144) of PTE. The
most common clinical complaints leading to referral
for CTA in the 191 patients were sudden dyspnea, in
75.4%; chest pain, in 33.0%; and cough, in 25.1%.
Less common complaints were anxiety (in 9.4%),
syncope (in 6.3%), and hemoptysis (in 3.1%), there
being no difference between the groups with and
without PTE (6.4% vs. 2.1%; p > 0.05). The most
common risk factors for PTE were cancer and previous
hospitalization. The most common comorbidities were
systemic arterial hypertension, diabetes, COPD, and
previous stroke. There were no significant differences
in demographic variables, symptoms, or risk factors
between the patients with and without PTE (p >
0.05). There was a trend toward a higher prevalence
of PTE in patients in whom suspicion was raised in the
ward than in those in whom suspicion was raised in
the emergency room (31.0% vs. 21.6%; p = 0.09).
Patients with PTE had longer hospital stays than did
those without (median: 18 days vs. 9.5 days; p =
0.0001). Among the 191 patients, mortality was
13.6%, being 12.8% and 13.9% in the groups with
and without PTE, respectively (p > 0.05).

An objective, systematic evaluation of pretest
probability of PTE, using a clinical score, was found
in 14 of the 191 medical records (7.3%). The Geneva
score, calculated retrospectively, was 5.9 £ 3.2 points
in the patients with PTE and 5.0 + 2.6 in the patients
without PTE (p = 0.06). In a three-level stratification
of clinical risk probability, 26.2% of the patients were
classified as having low risk, 70.2% were classified as
having intermediate risk, and 3.7% were classified as
having high risk. There were no significant differences
in risk stratification between the patients with and
without PTE (p = 0.07).

A review of the chest CTAs identified six scans of
poor technical quality. However, those six allowed a

Table 1. Characteristics of 191 patients undergoing CT
angiography for suspected pulmonary thromboembolism.?

Characteristic Result

Age, years 59.3+17.1
Gender
Male 128 (67.0)
Female 63 (33.0)
White race 169 (88.5)
Smoking history 89 (46.6)
Smoking history, pack-years® 59.3 £ 17.1
Health care setting where the suspicion
was raised
Emergency room 113 (59.2)
Ward 71 (37.2)
ICU 7 (3.7)

aValues expressed as n (%) or mean + SD. °n = 78
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Table 2. Comparison of characteristics between patients with positive and those with negative CT angiography results
for pulmonary thromboembolism.?

Characteristic All patients Patients with positive Patients with negative
CTA results for PTE CTA results for PTE
(N = 191) (n = 47) (n = 144)
Age, years® 59.3 £ 17.1 60.3 + 17.2 58.9 £ 17.2
Female gender 128 (67.0) 28 (59.6) 100 (69.4)
Smoking 89 (46.6) 18 (38.3) 71 (49.3)
Symptoms
Sudden dyspnea 144(75.4) 36 (76.6) 108 (75)
Chest pain 63 (33) 17 (36.2) 46 (31.9)
Cough 48 (25.1) 1(23.4) 37 (25.6)
Expectoration 27 (14.1) 7 (14.9) 20 (13.9)
Anxiety 18 (9.4) 3 (6.4) 5(10.4)
Syncope 12 (6.3) 5 (10.6) 7 (4.9)
Hemoptysis 6 (3.1) 3 (6.4) 3(2.1)
Risk factors
Cancer 9 (25.7) 9 (19.1) 40 (27.8)
Hospital admission in the last 3 months 8 (25.1) 10 (21.3) 38 (26.4)
Being bedridden for more than 3 days 31 (16.2) 6 (12.8) 25 (17.4)
Obesity 1(16.2) 9 (19.1) 22 (15.3)
Decompensated heart failure 8 (14.7) 5 (10.6) 23 (16.0)
COPD exacerbation 16 (8.4) 3 (6.4) 13 (9.0)
Recent surgery 25 (13.1) 9 (19.1) 6 (11.1)
Previous DVT 13 (6.8) 4 (8.5) 9 (6.3)
Previous PTE 11 (5.8) 2 (4.3) 9 (6.3)
Intravenous catheter 9 (4.7) 1(2.1) 8 (5.6)
Paralysis of the lower limbs 4(2.1) 2 (4.3) 2 (1.4)
Fracture 4(2.1) 1(2.1) 3(2.1)
Comorbidities
Systemic arterial hypertension 9 (46.6) 24 (51.1) 65 (45.1)
Diabetes mellitus 9 (20.1) 12 (25.5) 27 (18.8)
COPD 35 (18.3) 6 (12.8) 29 (20.1)
Stroke 8 (14.7) 9 (19.1) 19 (13.2)
Ischemic heart disease 19 (9.9) 4 (8.5) 15 (10.4)
Thyroid disease 17 (8.9) 4 (8.5) 13 (9.0)
Renal failure 14 (7.3) 3 (6.4) 11 (7.6)
Diffuse connective tissue disease 13 (6.8) 2 (4.3) 1(7.6)
Asthma 9 (4.7) 0 (0.0) 9 (6.3)
Outcomes
Length of hospital stay, days® 11.0 (4-22) 18.0 (8-35) 9.5 (3-19)*
Death 26 (13.6) 6 (12.8) 20 (13.9)

CTA: CT angiography; PTE: pulmonary thromboembolism; and DVT: deep vein thrombosis. ?Values expressed as
n (%). "Values expressed as mean = SD. “Values expressed as median (interquartile range). *p = 0.0001; other

results, p > 0.05.

conclusive interpretation. Abnormal findings were
observed in 167 cases. A diagnosis of PTE was made in
47 patients (24.6%), and, in most cases, the thrombi
were peripheral, being located either on the right side
or bilaterally (Table 3). Among the 47 patients with
PTE, 31 had other abnormal findings on CTA. The most
common findings were atelectasis, in 31.9%; pleural
effusion, in 25.5%; consolidation, in 17.0%; enlarged
mediastinal lymph nodes, in 14.9%; pulmonary nodules,
in 12.8%; and enlarged cardiac silhouette, in 6.4%.

Among the 144 CTA scans that were negative for PTE,
24 were considered completely normal, 21 revealed
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one abnormality, and 99 revealed multiple findings.
The most common findings were atelectasis, in 48.6%
of the cases; pulmonary nodules, in 30.6%; pleural
effusion, in 29.9%; consolidation, in 21.5%; and
emphysema, in 21.5%. Extrathoracic abnormalities
were less common (Table 4).

Among the 120 CTA scans that were negative for
PTE and revealed abnormal findings, there were 75
that were consistent with an alternative diagnosis that
explained the clinical picture of the patient. However,
among those cases, there were only 39 (20.4%) in
which the same alterations had not been previously
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Table 3. Chest CT angiography results in 191 patients with
suspected pulmonary thromboembolism.

Finding Patients

Confirmed pulmonary thromboembolism 47
Type of involvement
Peripheral 31
Central 13
Mixed 3
Location
Right-sided 22
Bilateral 20
Left-sided 5
Unconfirmed pulmonary thromboembolism 144
Normal results 24
Abnormal findings 120
Findings unrelated to the 45
alternative diagnosis
Findings suggestive of an 75
alternative diagnosis*
Findings also present on chest X-ray 36
Findings on CT angiography only 39

*The findings explain the patient’s symptoms.

detected on chest X-rays (Table 3). The major diagnoses
made on the basis of CTA, in the absence of chest
X-ray abnormalities, are shown in Table 5. Thirty-one
patients had pulmonary abnormalities, and 8 had
cardiac abnormalities. The most prevalent diagnosis
was pneumonia, identified in 20 cases.

DISCUSSION

Our study assessed 191 consecutive CTAs that were
performed for suspected PTE, and the major findings
were as follows: 1) the prevalence of PTE was 24.6%;
2) clinical complaints, risk factors, comorbidities,
and the proportion of deaths were similar between
the groups with positive and negative CTA results
for PTE; however, length of hospital stay was longer
for the former group; and 3) findings consistent with
an alternative diagnosis that explained the patient’s
symptoms were detected on the CTA scans that were
negative for PTE in 39.3% of the cases, although that
proportion dropped to 20.4% when only the findings
that had not been previously detected on chest X-rays
were taken into account.

The prevalence of PTE in our study was comparable
to that seen in other studies (19.0-24.3%),(11:20:21.23)
but it was higher than that reported by other authors
(8.6-9.5%).(16:18.24) Factors such as level of clinical
suspicion and compliance with guidelines for the
investigation of PTE can affect the prevalence rate of
the disease. An objective, systematic evaluation of
pretest probability of PTE was described in only 7.3%
of the medical records in the present study. In a recent
study reviewing 641 chest CTAs, the prevalence of PTE
diagnosed by chest CTA was relatively low (9.5%). A
careful review conducted by those authors showed
that, in 90 cases in their study, the patients had a low

Table 4. Abnormal findings in 144 patients with negative
CT angiography results for pulmonary thromboembolism.

Variable n %
Findings in the chest
Atelectasis 70 48.6
Pulmonary nodules 44 30.6
Pleural effusion 43  29.9
Consolidation 31 215
Emphysema 31 215
Enlarged mediastinal lymph nodes 29 2041
Enlarged cardiac silhouette 29 20.1
Calcified nodules 22 153
Ground-glass infiltrate 12 8.3

Micronodules 9 6.3
Pericardial effusion 9 6.3
Interstitial infiltrate 8 5.6
Vertebral or rib fracture 8 5.6
Pleural plaques 6 4.2
Elevated hemidiaphragm 3 2.1
Extrathoracic findings

Hiatal hernia 4 2.8
Thyroid nodule 3 2.1
Enlarged axillary lymph nodes 3 2.1
Findings suggestive of pancreatitis 2 1.4

probability of having PTE (D-dimers < 500 ng/mL, and
Well’s score < 4), and there was no formal indication
for investigation by CTA. Only two of those patients had
PTE.® In parallel, a high rate of positive CTA results
for PTE might reflect a low clinical suspicion of PTE.
Therefore, in addition to assessing the prevalence of
PTE, it is important to assess the degree of adherence
to the diagnostic algorithm proposed by guidelines
for the management of PTE.®2° Although the degree
of adherence to the institutional protocol for the
investigation of PTE was not assessed in our study,
our prevalence data are similar to those reported in
another study (23.3%).®

The symptoms and signs of PTE are well known.
Dyspnea, chest pain, and cough were the major
symptoms reported by the patients with suspected PTE
in our study, with no difference between patients with
positive and those with negative CTA results for PTE,
suggesting that the symptoms are not specific to PTE.
The same symptoms appear as the most common in
other studies®?”); however, the frequency of pleuritic
pain and cough was higher in one such study (76%
and 44%, respectively),®” and the frequency of
cough was lower in the other such study (10.8%).©
In another study, chest pain was the most common
symptom (in 41.4%), and dyspnea was observed in
only 10% of the patients.?” The large discrepancy
among the findings of various studies might, at
least in part, be associated with symptom recording,
given that, in retrospective studies, such as the last
aforementioned one,?¥ the complaints might have been
underestimated. The prevalence of hemoptysis in the
patients in our study is within the range of prevalence
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Table 5. Alternative diagnoses made solely on the basis
of the chest CT angiography findings.

Diagnosis n %
Pneumonia 20 51.2
Decompensated heart failure 8 205
Pleural effusion due to other causes 4 10.3

Lymphangitic carcinomatosis/progression 3 7.7
of cancer

Noncardiogenic pulmonary edema 2 5.1
Connective tissue disease-related lung 1 2.6
disease

Atelectasis 1 2.6
Total 39 100.0

levels reported in other previous studies of patients
with PTE (1.9%-6.0%).(%°18:23.27)

A history of cancer, previous hospitalization, and being
bedridden were the major risk factors for PTE in our
study, having also been reported by other authors.®
Recent surgery was the seventh most common risk
factor in our sample (identified in 13.1%), although
this proportion is comparable to those reported in two
studies (11.8% and 14.4%)%2?® but lower than that
reported in another study.*® The lower proportion of
postoperative patients in our study might be associated
with the source of the cases, given that most patients
were referred from the emergency room.

Although risk factors and comorbidities were highly
prevalent in our study, there were no significant
differences between the groups with positive and
negative CTA results for PTE. Likewise, there was no
difference in mortality between the two groups. The
in-hospital mortality among the patients with positive
CTA results for PTE in our study was 12.8%, ranging
from 6.4% to 11.4% in other studies.G> However,
the patients with positive CTA results for PTE had
longer hospital stays than did those with negative CTA
results for PTE. Although PTE per se can extend the
length of hospital stay, it can also be a marker of the
severity of the patient’s status, which is associated
with hospital stay.

The proportion of normal CTA results in our study
was 12.6%; in other studies, that proportion ranged
from 12.5% to 29.3%.(8:21.23) In our study, the major
abnormal findings on the CTA scans that were negative
for PTE were atelectasis, pulmonary nodules, pleural
effusion, consolidation, and emphysema. Of note is
the significant proportion of nodules and micronodules
in our study relative to those reported in other
studies, (16:18:20.23.24) which might be related to the high
prevalence of granulomatous diseases in Brazil.>® Such
incidental findings, which were not associated with
the patient’s acute status, often might require further
investigation or long-term follow-up.&29

We assessed the clinical relevance of abnormal CTA
findings to establishing an alternative diagnosis in the
cases with negative CTA results for PTE. Such findings
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confirmed an alternative diagnosis, which explained
the patient’s symptoms, in 39.3% of the cases in our
study (14.3-33.0% of the cases in other studies).(16:8-21)
However, in 20.4% of those cases, the confirmatory
findings were identified only on CTAs, i.e., the same
alterations had not been previously detected on chest
X-rays. To our knowledge, only three studies have
taken into account concurrent chest X-ray findings in
the analysis of alternative diagnoses. In one study,
an alternative diagnosis was established on the basis
of CTA findings in 33% of the cases; however, in
approximately half of those cases, the same alterations
had already been detected on chest X-rays.(*®) Another
group of authors identified an alternative diagnosis in
14.3% of the patients, chest X-rays having revealed the
same findings in 9.8% of the cases.(*®) In addition, in
another study, CTA revealed findings that supported an
alternative diagnosis in 28% of 203 patients, findings
being unsuspected prior to CTA in only 8.8% of the
cases.?” Pneumonia was the most common alternative
diagnosis in our and other studies, 82021 whereas
pleural effusion predominated in two other studies. 61

Some limitations of our study must be taken into
account. This was a single-center study, which limits
generalizability of results, and data collection was
retrospective. Retrospective studies are at risk of
selection bias (cases lost to follow-up) and measurement
bias (data obtained from medical records). However,
the sequential way in which the cases in our study
were selected from the records of all CTAs performed
in the institution minimized the risk of selection bias.
An additional limitation is that patient follow-up was
conducted only during hospitalization, providing only
data on in-hospital mortality and no data on mid- or
long-term survival. In contrast, a positive aspect of the
study is that the imaging tests were interpreted by two
independent radiologists experienced in interpreting
CTAs. In addition, all cases with negative CTA results
for PTE were reviewed by two pulmonologists, both
from a clinical and radiological standpoint, and a
consensus opinion was reached. This allowed increased
diagnostic accuracy.

In conclusion, chest CTA was positive for PTE in 24.6%
of the cases. Clinical findings and in-hospital mortality
did not differ between the groups of patients with and
without PTE, but length of hospital stay was longer in
the patients with positive CTA results for PTE. Abnormal
findings were detected in a large number of CTAs,
and such findings were consistent with an alternative
diagnosis that explained the clinical picture of the patient
in 39.3% of the cases. However, in approximately half
of those cases, the same alterations had already been
detected on chest X-rays. In summary, our results
indicate that chest CTA is useful in cases of suspected
PTE, because it can confirm the diagnosis and reveal
findings consistent with an alternative diagnosis in a
significant number of patients.
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The Program for the Prevention of Childhood
Asthma: a specialized care program for
children with wheezing or asthma in Brazil

Marilyn Urrutia-Pereira’, Jennifer Avila', Dirceu Solé?

ABSTRACT

Objective: To present the Programa Infantil de Prevencéao de Asma (PIPA, Program for
the Prevention of Childhood Asthma) and the characteristics of the patients followed in
this program. Methods: Implemented in the city of Uruguaiana, Brazil, PIPA has as its
target population children and adolescents (< 18 years of age) with asthma or suspected
asthma. Patients either enroll in PIPA spontaneously or are referred by pediatricians or
primary care physicians. In this retrospective study, we use a standardized protocol to
assess PIPA patients. Results: By the end of the study period, 646 patients were being
followed. Of those, 298 (46.1%) were < 3 years of age. In this group of patients, recurrent
wheezing was identified in 60.7%, and the first episode of wheezing occurred in the first
six months of life in 86.0%. Severe wheezing was identified in 29.5% and 45.4% in
the children < 3 and > 3 years of age, respectively. Physician-diagnosed asthma was
reported in 26.5% and 82.2%, respectively. In the sample as a whole, the prevalence
of passive smoking was high (> 36%), occurring during pregnancy in > 15%; > 40% of
the patients had been born by cesarean section; and 30% had a mother who had had
< 8 years of schooling. Conclusions: A prevention program for children with asthma
is an effective strategy for controlling the disease. Knowledge of local epidemiological
and environmental characteristics is essential to reducing the prevalence of the severe
forms of asthma, to improving the use of health resources, and to preventing pulmonary
changes that could lead to COPD in adulthood.

Keywords: Asthma/prevention and control; Asthma/epidemiology; Patient care.

Possible explanations for this failure include lack
of patient access to health care, lack of diagnosis of

Asthma is a public health problem worldwide and is one
of the most common chronic diseases in childhood. It is
highly prevalent, impairs the quality of life of patients
and their families, and incurs high costs to the health
care system and society.(¥)

The current level of asthma control in Latin American
countries falls far short of the goals set forth by current
international guidelines.® Asthma is one of the twenty
most common reasons for primary care visits in Brazil,
being the third leading cause of hospitalization within
the Brazilian Unified Health Care System.(%

The mean prevalence of asthma among children
and adolescents in Brazil is estimated to be 20%.
In the state of Rio Grande do Sul, Brazil, respiratory
diseases are the leading cause of hospitalization in
those aged under 19 years, and asthma ranks second
among these diseases.®

There is as yet no curative treatment for asthma; the
primary goal of treatment is disease control. However,
despite advances in asthma treatment and in the
implementation of guidelines for asthma management,
the disease remains poorly controlled.(®

asthma, inappropriate treatment, and not taking the
prescribed medication properly, whether because of lack of
understanding or lack of adherence, despite instruction.”

Adherence to treatment is one of the most important
factors in ensuring treatment success. Many factors,
such as knowledge of the disease, cultural standards,
socioeconomic factors, lack of perception of asthma
symptoms, adverse events, and ability to use inhalers, can
influence adherence to treatment and asthma control.®

Poor adherence is a serious problem among patients
with chronic respiratory disease in developing countries,
a problem that is often due to limited access to health
care; therefore, in addition to prescription and provision
of pharmacological treatment that is appropriate to the
level of disease severity, education on self-management
is an aspect that must be addressed.®

Asthma education for patients so that they know all they
need about their disease is not only a right but also an
effective strategy of asthma control in the short, medium
and long term.® Thus, the need to tailor knowledge
of asthma education to clinical practice and make it
accessible at a public outpatient clinic specializing in
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asthma motivated the development of the Programa
Infantil de Prevencdo de Asma (PIPA, Program for
the Prevention of Childhood Asthma) in the city of
Uruguaiana, Brazil, in order to decrease the morbidity
and mortality of childhood asthma in that city.

The objective of the present study was to present
PIPA and the characteristics of the patients followed
in this program.

METHODS

This was a retrospective study of children (< 18
years of age) with asthma or suspected asthma who
enrolled in PIPA spontaneously or were referred by
pediatricians or primary care physicians. PIPA was
established in April of 2012 in the city of Uruguaiana,
which has a population of approximately 120,000
inhabitants, in southern Brazil.

After being admitted to PIPA, patients underwent
the following treatment protocol: a) a medical visit;
b) ancillary tests; c) clinical diagnosis; d) functional
diagnosis; €) treatment planning; f) follow-up and
monitoring of asthma control; and g) a nursing visit
and nursing instruction.

At the medical visit, the parents or legal guardians
of the patients completed standardized questionnaires,
the use of which depended on patient age and the
characteristics of the cross-cultural validation of the
questionnaire for use in Brazil. For the youngest
patients (those aged up to 3 years, 11 months, and
29 days), we used the International Study of Wheezing
in Infants (EISL) written questionnaire,*® whereas for
those aged over 4 years, we used the International
Study of Asthma and Allergy in Childhood (ISAAC)
questionnaireV together with the ISAAC phase
II questionnaire on risk factors,(**?) in addition to
the Children’s Sleep Habits Questionnaire,(** which
began to be used in January of 2014, for those aged
between 2 and 12 years. Following the initial interview,
patients underwent a detailed physical examination,
including assessment of nutritional status (weight and
height)), physical examination of the upper airways,
cardiopulmonary auscultation, etc.

Ancillary tests included blood workup; quantitative
determination of total serum IgE (ImmunoCAP®
RAST; Thermo Fisher Scientific Inc., Waltham, MA,
USA); determination of 25-hydroxyvitamin D by
chemiluminescent microparticle immunoassay; skin
prick tests to airborne allergens (Dermatophagoides
pteronyssinus, D. farinae, Blomia tropicalis, cockroach
mix, Alternaria sp., dog dander, and cat dander),(®
and parasitological examination (direct method).*>

Depending on age and clinical history, patients
underwent imaging assessment, which included a
chest and/or sinus X-ray.

In this phase, the clinical diagnosis of asthma was
made in accordance with the Global Initiative for
Asthma (GINA) criteria.*) For the children aged under
2 years who were referred with suspected asthma, we
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employed the Asthma Predictive Index (API),(®) and
for those aged over 2 years, we employed the modified
API, which includes sensitization to airborne allergens
as a prognostic factor of disease progression.”)

The diagnosis of allergic rhinitis was made in
accordance with the criteria established by the Third
Brazilian Consensus on Rhinitis(*®» and by the Allergic
Rhinitis and its Impact on Asthma initiative.*®

The children aged over 6 years who were able to
perform the expiratory maneuvers required for functional
assessment underwent objective measurements of
pulmonary function, whether by spirometry or by
determination of maximum peak expiratory flow,
with the use of a Spirolab III® spirometer (Medical
International Research, Rome, Italy). American
Thoracic Society acceptability criteria—values from at
least the three best maneuvers were selected—and
reproducibility criteria were used.?® Following the
initial spirometric assessment, patients underwent
bronchodilator testing with albuterol aerosol (400 ug)
administered with a valve spacer, and the spirometric
parameters were measured again 15 minutes later.?"

Maximum peak expiratory flow was determined
with a Mini-Wright® Peak Flow Meter (Clement Clarke
International, Essex, UK), especially in patient follow-up
and monitoring of the response to the treatment
regimen. %

After completion of the clinical and functional
assessment and before establishment of a treatment
plan, patients were classified with respect to level of
asthma control, as well as to the presence of acute
exacerbation, as recommended by GINA.®

On that basis, patients received a written treatment
plan for maintenance control and possible exacerbations,
as recommended by GINA®™ and by the Brazilian Thoracic
Association Guidelines for Asthma Management.®) The
medications available through PIPA are as follows:
albuterol (metered dose inhaler; 100 pg/puff); and
beclomethasone (metered dose inhaler; 250 pg/puff);
both of which are distributed free of charge at all “aqui
tem farmacia popular” facilities of the Brazilian Popular
Pharmacy program.??

For patients with moderate or severe asthma, mon-
telukast (tablets of 5 and 10 mg) and the combination
of albuterol (25 ug/puff) and fluticasone dipropionate
(125 pg or 250 pg/puff) metered dose inhaler or dry
powder inhaler (Diskus® 50 pg/250 pg) are available
free of charge through the Uruguaiana City Hall.

After being admitted to PIPA, patients were followed
and reassessed over 1-3 months, as determined by
asthma severity and control.®

In addition to medical follow-up, patients were
followed by nurses who are specialists in asthma
care and who are part of the team of professionals
involved in PIPA, as recommended by other groups
and by international consensus guidelines.(>**Y The
responsibilities of these nurses included the following:
a) administer quality-of-life questionnaires at the first
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nursing visit and 6 months later to assess patient’s
response to treatment®>; b) emphasize, to family
members, the importance of identifying symptoms
of uncontrolled disease early; c) always review the
(written) action plan®® with the following aims—1)
recognition of asthma-related symptoms; 2) treatment
adjustment based on the medical prescription; and
3) identification of when and where to seek medical
attention, for patients with poor disease control with
the initial treatment(?>—d) check proper use of inhaled
medication at all visits; e) encourage adherence
to maintenance treatment and provide instruction
regarding the difference between treatment of asthma
attacks and maintenance treatment; f) address aspects
of environmental control, habits such as smoking, and
other triggers; and g) encourage regular visits (every
3 months) even if the patient is asymptomatic.*)

The study was approved by the Research Ethics
Committee of the Uruguaiana Municipal Department
of Health, Brazil.

RESULTS

Since the creation of PIPA, 646 patients have been
enrolled, all of whom were being followed at this writing.
Of those, 46.1% were aged 3 years or younger (Table
1). Most of the patients aged up to 3 years (> 80%)

had a history of recurrent wheezing (three or more
episodes), which had started early, before 6 months
of age. Episodes of severe wheezing were identified in
nearly 30% of these patients, more than half of whom
had been hospitalized for wheezing. Of all patients
aged up to 3 years, 26.5% had physician-diagnosed
asthma, 53.0% had been born by cesarean section,
and only 29.0% had been exclusively breastfed for at
least 6 months (Table 1). Passive exposure to tobacco
smoke was reported by 39.5% of the parents/legal
guardians of these patients, with exposure occurring
during pregnancy in 15.4% of the cases and the smoker
being the mother in 18.7% (Table 1). Attending day
care was identified in 38.2% of the cases, presence of
household mold was identified in 44.6%, and presence
of pets in the household was identified in 73.0% (mainly
dogs). A maternal education level of less than 8 years
was identified in 35.6% of the cases (Table 1).

Among the older patients (those aged over 3 years),
it is of note that wheezing in the previous year was
reported in 88.7% of the cases, wheezing was severe in
45.4%, and hospitalization for wheezing was required
in 8.0% (Table 1). Physician-diagnosed asthma was
identified in 82.2% of the cases, and, in most of them,
asthma had been classified as uncontrolled. In addition,
concomitant rhinoconjunctivitis was reported in 74.4% of

Table 1. Patients followed in the Programa Infantil de Prevencdo a Asma (PIPA, Program for the Prevention of Childhood
Asthma) since its establishment, by clinical characteristics and age group - Uruguaiana, Brazil, 2014.2

Characteristic

Wheezing ever
Wheezing in the first year of life
Recurrent wheezing in the first year of life®
Wheezing in the previous 12 months
First episode before 6 months of age
More than 4 attacks of wheezing in the previous year
Wakes up at night because of wheezing
Severe wheezing
Hospitalization for wheezing/asthma
Physician-diagnosed asthma
Rhinoconjunctivitis
Pneumonia
Hospitalization for pneumonia
Exclusive breastfeeding until 6 months of age
At least one smoker in the household
Maternal smoking
Maternal smoking during pregnancy
Birth by cesarean section
Attended day care in the first year of life
Exposure to household mold
Exposure to pets

Dogs

Cats
Maternal education level of less than 8 years

Follow-up patients

=< 3 years > 3 years
(N = 298) (N = 348)
298 (100.0) 336 (96.5)
256 (86.0) =
181 (60.7)
- 308 (88.7)
247 (82.8)
- 155 (44.5)
200 (57.5)
88 (29.5) 158 (45.4)
50 (16.7) 28 (8.0)
79 (26.5) 286 (82.2)
- 259 (74 4)
58 (28.5)
42 (14.0) 90 (25.8)
86 (29.0) 218 (62.6)
117 (39.5) 127 (36.4)
56 (18.7) 50 (14.6)
46 (15.4) 61 (17.5)
158 (53.0) 141 (40.5)
114 (38.2) 206 (59.1)
133 (44.6) 168 (48.2)
217 (73.0) 275 (79.0)
190 (64.0) 163 (47.0)
71 (23.8) 21 (6.0)
106 (35.6) 168 (48.4)

2Values expressed as n (%). "More than three episodes.
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the cases. Exclusive breastfeeding for at least 6 months
was reported in 62.6% of the cases; however, passive
exposure to tobacco smoke and maternal smoking
during pregnancy were reported in 36.4% and 17.5%
of the cases, respectively (Table 1). Nearly 60.0% of
the patients attended day care in the first year of life,
and presence of pets in the household was reported
in 79.0% of the cases (most often dogs). A maternal
education level of less than 8 years was reported by
48.4% of the respondents (Table 1).

DISCUSSION

The high prevalence rates of asthma in children (9
to 11 years of age) and recurrent wheezing in infants
(12 to 15 months of age) identified in Uruguaiana
by the ISAAC“? and by the International Study of
Wheezing in Infants?”) prompted the local managers
to establish PIPA.

As can be seen in Table 1, most of the children aged
up to 3 years followed in the program experienced
symptom onset in the first year of life, and the first
episode of wheezing occurred before 6 months of
age, as reported by other researchers.?®) In addition,
a significant number of children in the two groups
studied had severe wheezing.

Recent studies have increasingly shown that COPD
has its origins in severe childhood asthma; therefore,
identifying these children and the risk factors leading
to more severe asthma is of the utmost importance
for public health.®*

Pre- and postnatal exposure to cigarette smoke
has been identified as one of the most important risk
factors for the development of wheezing in infants
and asthma in older children.G® Among the patients
enrolled in PIPA, the prevalence of passive smoking was
significant, since, in approximately 40% of the cases,
there was at least one smoker in the household, and,
in approximately 15%, the smoker was the mother. To
this we must add prenatal exposure to tobacco smoke,
which was identified in more than 15% of the cases.
Knowledge of these factors and of their magnitude is
very important, because exposure so early in life can
cause epigenetic changes in lung development that
may extend to future generations." A recent study
also pointed out that exposure to tobacco smoke
during pregnancy increases the risk of asthma and
wheezing in adolescence, and that pulmonary function
changes in these children would be related to potential
epigenetic effects of tobacco smoke rather than to
immune function changes or atopy.©?

Another finding worthy of note in this population was
the large number of children who had been born by
cesarean section, which is identified as a risk factor for
developing asthma later in life, especially if associated
with a family history of asthma.*

Maternal education level, especially in populations
in developing countries, has been associated with the
development of asthma. A significant proportion of
the patients evaluated here had a mother who had
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had less than 8 years of schooling. Previous studies
conducted in Brazil have related a low level of education
to an increased risk of asthma or wheezing in children
aged under 5 years.G* This is possibly due to poor
understanding of the disease by mothers, unawareness
of the possibility of obtaining free controller medications,
poor adherence to the asthma action plan, and, in
particular, the lack of a bond between mothers and
a specific facility where they can feel supported and
welcomed if their children experience an acute asthma
exacerbation.

For greater success in establishing an asthma
program, the following should be taken into consid-
eration: a) get to know the local situation, through
a local or regional epidemiological survey, so as to
properly adjust the health policies needed for optimal
care of the target population; b) build the foundations
of the program upon the major consensus guidelines
on the different aspects to be addressed in an asthma
program(.3:24.2835- c) get different categories of
professionals, such as primary care physicians, nurses,
physical therapists, social workers, physical education
teachers, and community health agents, involved in
the program,©® thus preventing the program from
being focused on a single person®); d) pharmaceutical
care should be seen as a set of tasks performed by
the pharmacist and other health professionals, in
which medications are the essential material and
which involve selecting, scheduling, purchasing,
distributing, and dispensing medications, as well as
ensuring the quality of the products and services
and the follow-up and assessment of their use, with
a view to achieving concrete results and improving
the quality of life of the population®”—understanding
this concept is of paramount importance, since, often
times, medications are distributed regardless of the
fulfillment of the necessary criteria for the rational
and safe use of these products©®); e) get the popu-
lation involved through the use of advisory boards,
associations, and the media; f) get managers®:=%
involved and keep them permanently informed about
the results of the program; and g) make the asthma
program known through the media, television, or new
communication tools (such as the Internet), which
offer innovations in physician-patient communication
and in knowledge and recommendations about the
disease.(*® PIPA has a page on Facebook through
which it has achieved greater communication and
integration with patients and their families, as well
as allowing the general public to get acquainted with
the activities of the program.

In conclusion, considering that Brazil is a country
with many “types of asthma”,**) the establishment of
regional asthma programs, based on epidemiological
and environmental differences, would facilitate the
implementation of appropriately targeted prevention,
early diagnosis, and treatment measures, so as to
allow proper allocation of financial resources, as occurs
in other successful programs in Brazil for adults.“®
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Therefore, there would be appropriate disease follow-up
from symptom onset and a consequent reduction in the
number of emergency room visits and hospitalizations,

especially in patients with undiagnosed, undertreated,
or poorly controlled asthma, thus preventing pulmonary
changes that could lead to COPD in adulthood.
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Obstructive sleep apnea related to rapid-eye-
movement or non-rapid-eye-movement sleep:
comparison of demographic, anthropometric,
and polysomnographic features
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1. Pulmonology Department, Yuzuncu Yil ABSTRACT

University School of Medicine, Van, o . R . .
Turkey. y Objective: To determine whether there are significant differences between rapid-eye-

2. Pulmonology Department, Mugla Sitki movement (REM)-related obstructive sleep apnea (OSA) and non-REM (NREM)-related
Kogman University School of Medicine, ~ OSA, in terms of the demographic, anthropometric, and polysomnographic characteristics

Mugla, Turkey. of the subjects. Methods: This was a retrospective study of 110 patients (75 males) with
Submitted: 24 January 2015. either REM-related OSA (n = 58) or NREM-related OSA (n = 52). To define REM-related
Accepted: 08 August 2015. and NREM-related OSA, we used a previously established criterion, based on the apnea-

hypopnea index (AHI): AHI-REM/AHI-NREM ratio > 2 and < 2, respectively. Results: The
Degartment, Yuzuncu Yil University mean age of the patients with REM-related OSA was 49.5 + 11.9 years, whereas that of
School of Medicine, Van, Turkey; and in the patients with NREM-related OSA was 49.2 + 12.6 years. The overall mean AHI (all
the Pulmonology Department, Mugla Stk Sleep stages combined) was significantly higher in the NREM-related OSA group than
Kogman University School of Medicine, in the REM-related OSA group (38.6 + 28.2 vs. 14.8 + 9.2; p < 0.05). The mean AHI in
Mugla, Turkey. the supine position (s-AHI) was also significantly higher in the NREM-related OSA group
than in the REM-related OSA group (49.0 + 34.3 vs. 18.8 + 14.9; p < 0.0001). In the
NREM-related OSA group, the s-AHI was higher among the men. In both groups, oxygen
desaturation was more severe among the women. We found that REM-related OSA
was more common among the patients with mild-to-moderate OSA, whereas NREM-
related OSA was more common among those with severe OSA. Conclusions: \We found
that the severity of NREM-related OSA was associated mainly with s-AHI. Our findings
suggest that the s-AHI has a more significant effect on the severity of OSA than does the
AHI-REM. When interpreting OSA severity and choosing among treatment modalities,
physicians should take into consideration the sleep stage and the sleep posture.

Study carried out in the Pulmonology

Keywords: Sleep, REM; Sleep stages; Sleep apnea, obstructive; Apnea; Sleep apnea
syndromes.

INTRODUCTION prevalence of REM-related OSA in clinical studies varies
widely, ranging from 10% to 36%."% That variability
is due, in part, to differences in sample characteristics
and in the definition of REM-related OSA.® It is well
known that OSA is more common in the elderly, in males,
in individuals with a high BMI, and in individuals who
sleep in the supine position.*® However, REM-related
OSA is reported to occur more commonly in younger
individuals, women, children, and patients with mild or
moderate OSA.?>7-%) The main aim of our study was to
compare patients with REM-related OSA and patients
with NREM-related OSA, in terms of their demographic,
anthropometric, and polysomnography characteristics.

Obstructive sleep apnea (OSA) is a common sleep
disorder, characterized by recurrent episodes of com-
plete or partial upper airway collapse, accompanied by
intermittent hypoxemia and recurrent arousals from
sleep. Whereas upper airway collapse can occur during
rapid-eye-movement (REM) and non-REM (NREM)
sleep, the withdrawal of excitatory noradrenergic and
serotonergic inputs to the upper airway motor neurons
during REM sleep further reduces the pharyngeal muscle
activity and substantially increases the propensity for
such collapse.® Therefore, in patients with OSA, REM
sleep is typically associated with an increased frequency
of obstructive events that are often prolonged and are
accompanied by severe oxygen desaturation. In some METHODS
patients, respiratory events occur predominantly during This was a retrospective study of 110 patients (58
REM sleep.®* A commonly used diagnostic criterion  with REM-related OSA and 52 with NREM-related OSA)
is the ratio between the apnea-hypopnea index (AHI)  who underwent polysomnography in a sleep laboratory
during REM sleep and the AHI during NREM sleep (the  operated by the Puimonology Department of the Yuzuncu
AHI-REM/AHI-NREM ratio), an AHI-REM/AHI-NREM ratio  Yil University School of Medicine, in the city of Van,
> 2 indicating a predominance of disordered breathing  Turkey, between January of 2013 and March of 2014.
during REM sleep, or REM-related OSA.® The reported  Patients with a sleep efficiency < 40% were excluded,
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as were those with an AHI < 5 events/h, those in
whom REM sleep accounted for < 15% of the total
sleep time, and those who were under 15 years of age.
For all patients, the AHI was calculated for total sleep
time, for REM sleep (AHI-REM), and for NREM sleep
(AHI-NREM), as well as for sleep in the supine position
(s-AHI) and sleep in the lateral position (lateral AHI,
right-hip and left-hip). We also collected the following
data: age; gender; level of daytime sleepiness; BMI;
neck circumference; total sleep time; REM sleep and
NREM sleep, as percentages of the total sleep time;
the mean oxygen desaturation time; and the minimum
Sa0,. We then attempted to determine whether any
of those parameters differed between the REM-related
OSA and NREM-related OSA groups.

Polysomnography

We performed polysomnography using a 16-channel
polysomnograph (Embla; Medcare Flaga, Reykjavik,
Iceland), with continuous monitoring by a technician.
The system consists of four electroencephalography
channels, two electrooculography channels, tibial/
submental electromyography, and electrocardiography,
as well as monitoring of oronasal airflow, thoracic
movements, abdominal movements, Sa0,, and body
position. Polysomnographic recordings were manually
interpreted over 30-s intervals in accordance with the
guidelines established by the American Academy of
Sleep Medicine.*® Apnea was defined as the complete
cessation of airflow for more than 10 s. Hypopnea was
defined as a = 30% reduction in respiratory airflow
lasting for more than 10 s, accompanied by a > 4%
decrease in Sa0,. Arousal was defined as a sudden
change in the electroencephalography frequency,
consisting of alpha and theta activity or waveforms
with frequencies > 16 Hz (although not sleep spindles)
and a duration of 3-15 s. Respiratory effort-related
arousals occur when there is a sequence of breaths
that last for at least 10 s, characterized by increased
respiratory effort or flattening of the nasal pressure
waveform, followed by arousal from sleep, which
does not meet the criteria for an apnea or hypopnea
event.(*) We determined the average overall AHI,
expressed as the number of events per hour of sleep.
For each patient, OSA was classified as mild (AHI,
5-15 events/h), moderate (AHI, 16-30 events/h), or
severe (AHI, > 30 events/h).

In accordance with a previous report,® we identified
respiratory disorders predominantly restricted to REM
sleep by calculating the AHI-REM/AHI-NREM ratio.
Patients with an AHI-REM/AHI-NREM ratio > 2 were
categorized as having REM-related OSA, whereas those
with an AHI-REM/AHI-NREM ratio < 2 were categorized
as having NREM-related OSA.® The subjective level of
daytime sleepiness was quantified with a self-report
questionnaire, the Epworth Sleepiness Scale.?

Statistical analysis
The results are expressed as mean % standard
deviation. Student’s t-tests were used in order to
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compare the means of two independent variables such
as gender and group (REM-related OSA vs. NREM-related
OSA). Age was included in the model as a covariate
to remove extraneous influences from the dependent
variable, thus decreasing the variance within the group,
and to adjust the means of the groups. Chi-square
and Fisher’s exact tests were used in order to test the
independence of categorical variables. Pairwise Pearson
correlation tests were carried out in order to estimate
the linear relationship between the characteristics.
All statistical calculations were performed using the
Statistical Analysis System software, version 9.3 (SAS
Institute, Cary, NC, USA). Values of p < 0.05 were
considered statistically significant.

RESULTS

Of the 110 OSA patients evaluated, 58 met the criteria
for REM-related OSA, whereas 52 met the criteria for
NREM-related OSA. The mean age of the patients with
REM-related OSA was 49.5 £ 11.9 years, compared
with 49.2 £ 12.6 years for those with NREM-related
OSA (Table 1). There was a predominance of males in
our study sample (68%), and the proportion of males
was higher in the NREM-related OSA group than in the
REM-related OSA group (84.6% vs. 53.4%; Table 1).

There was no statistically significant difference
between the REM-related and NREM-related OSA groups
in terms of the mean BMI (33.3 £ 5.7 kg/m? vs. 32.2
+ 5.4 kg/m?; p = 0.97). As can be seen in Figure 1,
the AHI value correlated positively with the BMI in
the REM-related OSA group (r = 0.343; p < 0.01).
In the NREM-related OSA group, the mean BMI was
significantly higher in the females than in the males
(39.0 £ 4.2 vs. 30.9 + 4.6; p < 0.05). There was no
significant difference in AHI between the genders, in
either group (Table 2). There was also no statistically
significant difference between the two groups in terms
of the mean Epworth Sleepiness Scale score (15.4 £
5.3 vs. 15.6 £ 6.8; p = 0.94).

The mean AHI was significantly lower in the
REM-related OSA group than in the NREM-related OSA
group (14.8 £ 9.2 vs. 38.6 = 28.2; p < 0.05). In the
REM-related OSA group, the OSA was classified as
mild in 36 (62.1%) of the 58 patients, moderate in 16
(27.6%), and severe in 6 (10.3%), compared with 12
(23.1%), 15 (28.9%), and 25 (48.1%), respectively,
for the NREM-related group. In the REM-related
OSA group, the AHI correlated positively with age
(r = 0.344; p < 0.05) and with BMI (r = 0.343; p <
0.05). The AHI also correlated positively with BMI in
the NREM-related OSA group, although the difference
was not significant.

The supine, right-lateral, and left-lateral AHI values
were higher in the NREM-related OSA group than in
the REM-related OSA group (Table 1). As can be seen
in Figure 2, the AHI correlated positively with s-AHI in
the NREM-related OSA group (r = 0.707; p < 0.01).
In NREM-related OSA, the s-AHI was higher among

J Bras Pneumol. 2016;42(1):48-54

49



4pp

50

Obstructive sleep apnea related to rapid-eye-movement or non-rapid-eye-movement sleep:
comparison of demographic, anthropometric, and polysomnographic features

Table 1. Demographic, anthropometric, and polysomnographic features of patients with obstructive sleep apnea.?

Variables Type of OSA
REM-related NREM-related
(n = 58) (n = 52)
Age, years 49.5 +11.9 49.2 + 12.6 > 0.05
Males® 31 (53.4) 44 (84.6) <0.05
BMI, kg/m? 33.3:5.7 32.2+5.4 0.974
Neck circumference, cm 38.1+3.4 39.6 3.3 0.589
ESS score 15.4 +5.3 15.6 + 6.8 0.943
TST, min 348.1 £+ 63.3 344.2 + 63.8 0.931
WASO, % 89.9 + 55.2 82.8 +52.7 0.656
Arousals/h 7.16 + 11.1 7.71 £ 11.7 0.756
RERAs 6.79 + 5.50 8.45 + 6.29 0.343
Oxygen desaturation time, min 48.5 + 58.0 46.3 + 44.3 0.990
Minimum Sa0,, % 77.0+ 9.0 74.1 +16.3 0.102
Sa0,, % 89.8 +3.7 88.3+4.4 0.017
AHI, events/h 14.8 £ 9.23 38.6 +28.2 < 0.0001
Supine AHI, events/h 18.8 + 14.9 49.0 + 34.3 < 0.0001
Left-lateral AHI, events/h 15.8 + 13.8 27.0 + 32.8 0.031
Right-lateral AHI, events/h 14.0 + 15.2 29.8 + 32.6 0.001
Total apnea events 9.4+16.8 19.2 +25.1 0.016
Total hypopnea events 24.8+12.4 23.0+17.4 0.524
REM sleep, % 17.4+£6.3 17.3 £ 16.7 0.874
NREM sleep, % 34.4+19.5 42.4 +29.0 0.851
Comorbid disorders® 13 (22.4) 12 (23.1) 0.934

OSA: obstructive sleep apnea; REM: rapid-eye-movement (sleep); NREM: non-rapid-eye-movement (sleep); ESS:
Epworth Sleepiness Scale; TST: total sleep time; WASO: wake after sleep onset; RERAs: respiratory effort-related
arousals; and AHI: apnea/hypopnea index. ?Values expressed as mean *+ SD, except where otherwise indicated.

®Values expressed as n (%). <Sa0, < 90%.

men, whereas the right- and left-lateral AHI were both
higher among women.

There were no differences between the REM-related
and NREM-related OSA groups in terms of the wake
after sleep onset and arousal values (Table 1). However,
in the NREM-related OSA group, the wake after sleep
onset value was significantly lower among the men
than among the women (67.7 £ 39.9 vs. 99.2 + 60.0;
p = 0.027; Table 2).

There was no significant difference between the
REM-related and NREM-related OSA groups in terms of
the mean oxygen desaturation time (48.5 £ 58.0 vs.
46.3 £ 44.3; p = 0.990). However, oxygen desaturation
was more severe among the women than among the
men, in both groups (Table 2). We also found that,
in REM-related OSA, oxygen desaturation correlated
positively with age (r = 0.355; p < 0.05) and with
BMI (r = 0.287; p < 0.05).

There were no differences between the two groups with
regard to comorbidities (Table 1). In the REM-related
and NREM-related OSA groups, 13 and 12 patients,
respectively, had one or more comorbidities, including
COPD (in 5 and 4 patients, respectively), coronary
artery disease (in 2 NREM-related OSA group patients),
hypertension (in 7 and 2 patients, respectively), and
diabetes mellitus (in 4 and 3 patients, respectively). As
expected (given the lack of any differences in terms of
comorbidities), there were also no differences between
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the two groups with regard to the medications taken
by the patients.

DISCUSSION

In the present study, severe OSA was more common
among the patients with NREM-related OSA than among
those with REM-related OSA and was found to be
associated mainly with the s-AHI. We also found that
the prevalence of REM-related OSA was higher among
the female patients, and that the female patients with
REM-related OSA were younger and less obese than
were those with NREM-related OSA.

During sleep, the most pronounced decrease in
muscle tone typically occurs during REM sleep, causing
atony, and the loss of tone in the dilator muscles
makes it more likely that disordered breathing will
occur. Such events, which occur during the night, can
be associated with sleeping in the supine position or
with REM sleep. Punjabi et al. found that the REM-AHI
was higher than the NREM-AHI only in patients with
an AHI of < 30 events/h.(** In another study, similar
to the present study, REM-related OSA was found to
be more common in patients with moderate OSA than
in those with severe OSA.(*¥) That is in agreement
with our findings that the AHI values were lower in
the patients with REM-related OSA than in those with
NREM-related OSA (the initial phase of REM-related
OSA in the literature),(*> and that the prevalence of



Table 2. Features of patients with obstructive sleep apnea, by predominant sleep stage and by gender.?

Variables Type of obstructive sleep apnea
REM-related NREM-related
Females Males Females Males
Age, years 53.5+10.3 46.0+12.3 0.0166 62.3+12.7 46.8+11.2  0.0009
BMI, kg/m? 35.1£5.8 31.8+5.3  0.0274 39.0 +4.2 30.9+4.6 <0.0001
Neck circumference, cm 36.0 2.7 39.9+29 <0.0001 37.2+2.3 40.0 £ 3.3 0.026
ESS score 15.4 + 5.1 15.4+5.5  0.9752 16.8 + 6.0 15.4 + 6.1 0.546
TST, min 355.6 + 63.7 341.5+63.2 0.4103 314.8+50.8 349.8+65.8 0.157
WASO, % 94,7+ 63.6 89,3+55.0 0.840 99,2+ 60.0 67,7 +39.9 0.027
Arousals/h 7,36 +6.35 7,14+11.6 0.968 9,94+11.3 5,80+ 11.3 0.210
RERAs 7,17 £5.52 6,71 £5.59  0.858 8,88+5.70 7,83+7,27 0.667
Oxygen desaturation time,> min ~ 61.4+ 64.7 37.4+49.8 0.1175 59.6+34.6 43.9:45.8 0.360
Minimum Sa0,, % 74.8+9.8 78.8+7.9 0.0942 69.0+12.7 75.0+13.7 0.251
Sa0,, % 89.0 + 4.3 90.5+2.9 0.1293 85.6 + 5.7 88.7 + 4.0 0.068
AHI, events/h 15.5+9.2 14.2+9.3  0.5960 39.7+39.0 38.4+26.3 0.908
Supine AHI, events/h 17.7 +13.7 19.6 +16.2 0.6806 22.0 +24.2 53.4+33.9 0.023
Right-lateral AHI, events/h 17.7+18.5 11.4+11.9 0.1508 40.0 +50.2 27.9 +28.9 0.374
Total apnea events 10.7+22.1 83+10.7 0.5952 18.0+30.5 19.4+24.4 0.883
Total hypopnea events 25.4+12.6 24.2+12.5 0.7239 24.2+9.9 22.8+18.5 0.844
REM sleep, % 18.3+7.3 16.6 + 4.7  0.2945 16.2+7.8 17.3 £ 6.6 0.637
NREM sleep, % 81.4+7.6 83.0+5.5 0.3647 83.7+7.8 82.6 + 6.8 0.704

REM: rapid-eye-movement (sleep); NREM: non-rapid-eye-movement (sleep); ESS: Epworth Sleepiness Scale; TST:
total sleep time; WASO: wake after sleep onset; RERAs: respiratory effort-related arousals; and AHI: apnea/
hypopnea index. 2Values expressed as mean * SD. *Sa0, < 90%.
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Figure 1. Correlation between the apnea-hypopnea index
(AHI) and BMI in rapid-eye-movement-related obstructive
sleep apnea.

REM-related OSA was higher among the women in
our sample.

Various studies have shown that NREM-related OSA
is more common among patients with high AHI values
(= 30 events/h). (>17) Oksenberg et al.(*® reported
that, of their patients with NREM-related OSA, 49.1%
had severe OSA, similar to the 48.1% observed in our
study. The effects that high NREM-AHI values (due to
subnormal REM sleeping times) and sleeping in the
supine position had on the overall AHI values were
large, because NREM occupies a majority of the sleep
time, even under normal conditions.

Despite the negative effects that sleeping in the
supine position has on upper airway patency, many
people prefer sleeping in that position.(**) In patients

100.0
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T T T T
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Figure 2. Correlation between the overall apnea-hypopnea
index (AHI) and supine AHI in non-rapid-eye-movement-
related obstructive sleep apnea.

with positional OSA, the frequency and severity of
respiratory events depend on how long the patient lies
in the supine position.® During polysomnography,
patients with OSA spend 46-51% of their total sleep
time on their backs.?Y) The supine position has been
consistently associated with more severe OSA in
adults.?>?3 Sunnergren et al. also reported that the
majority of subjects experienced more obstructive
events when in the supine position than when in other
positions.?® Sleep posture has different effects on
REM sleep than on NREM sleep.®® Specifically, the
effects of sleeping in the supine and lateral positions
differ between REM and NREM sleep, as reported by
George et al.®® However, those authors found that the
difference in AHI between the two sleep postures was
much greater in patients NREM-related OSA. Pevernagie
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et al. reported that, among OSA patients, AHI values
were higher in the supine position than in the lateral
position only during NREM sleep.®> Cartwright et
al.?® reported that OSA patients tend to sleep in the
lateral position more often during REM sleep than
during NREM sleep, a difference that we found to be
significant in males but not in females. Previous studies
have confirmed that women are more prone than are
men to show higher AHI values during REM sleep than
during NREM sleep, regardless of the sleep posture.?”)
In our study, s-AHI values were higher among men,
whereas lateral AHI values were higher among women.

Patients with OSA experience fluctuations in oxygen
levels during sleep. Sato et al.?® demonstrated that the
drop in Sa0, is particularly dramatic in patients with
severe OSA. A number of factors have been reported
to affect the severity of oxygen desaturation during
an apnea/hypopnea event, such factors including
sleep posture,®® sleep stage,*” and age,GV as well
as gender and obesity.? In addition, comorbidity with
COPD has been shown to increase the frequency and
severity of oxygen desaturation in OSA.* Bednarek
et al.* compared patients in whom OSA and COPD
overlapped (i.e., patients with overlap syndrome) and
patients with OSA only, in terms of polysomnographic
variables. The authors reported that the patients in
the overlap syndrome group had a lower mean oxygen
saturation and spent more time in oxygen desaturation
than did those in the OSA group.

Muraki et al.*” found that, in OSA patients, the
minimum Sa0, was significantly lower during REM
sleep than during NREM sleep, as has been reported
elsewhere.® In the present study, although there were
no differences between our two groups in terms of
the minimum Sa0, or oxygen desaturation, the mean
Sa0, was lower in the NREM-related OSA group than
in the REM-related OSA group. We also found that,
in REM-related OSA, oxygen desaturation correlated
positively with age and BMI.

The termination of an apnea event is associated with
arousal or awakening. Different levels or intensities of
arousal can have quite different effects on sleep and
breathing.®*> In the present study, some of the effects
of REM-related OSA were mitigated by a decrease in
the time spent in REM sleep in parallel with increasing
AHI-REM. This could be due to an increased humber
of events during REM sleep, leading to arousals and
decreasing the time spent in REM sleep. In our study,
there was no difference between the REM-related and
NREM-related OSA groups, in terms of the number
of arousals.

Punjabi et al.*® found that the AHI-REM was
associated with greater daytime sleepiness, whereas
the AHI-NREM was not. However, Haba-Rubio et al.,
using an objective instrument (the Maintenance of
Wakefulness Test), found no difference between patients
with REM-related OSA and those with NREM-related
OSA, in terms of excessive daytime sleepiness.(®)
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Although OSA is a common chronic condition in all
adults, its prevalence and severity are higher among
men than among women.(?*3®) However, a number
of studies have shown that REM-related OSA is more
common among women.”*) We find it interesting
that the AHI-REM has been shown to be comparable
between men and women.” In our study, there was
no significant difference between genders in terms of
the prevalence of REM-related OSA. However, we found
that REM-related OSA was more common than was
NREM-related OSA among the women in our sample,
whereas NREM-related OSA was more common among
the men. In a study conducted by O’Connor et al.,?” OSA
was found to be milder in the women than in the men.
The authors reported that the significant respiratory
events recorded in the women were associated with
REM sleep and therefore concluded that REM-related
OSA is more common in women.

Some studies have shown that REM-related OSA is
more common among younger patients,® whereas
others have found no such age-related difference. %)
In the present study, there was no significant difference
between the REM-related and NREM-related OSA
groups, in terms of age. However, in both groups, the
women were older than were the men, although the
female patients with REM-related OSA were younger
than were those with NREM-related OSA, especially
in the younger (< 60 year) age group. Koo et al.””
stated that, in REM-related and NREM-related OSA, the
hormonal changes that occur with age in females have
a protective effect against the respiratory problems
that occur during NREM sleep. Among the women
in our sample, REM-related OSA was more common
than was NREM-related OSA, as well as being more
common in the younger women.

In another study, Koo et al. showed that, with each
passing decade of life, the NREM-AHI and REM-AHI
increase by 11.2% and 9.0%, respectively, in men,
compared with 16.0% and 5.7%, respectively, in
women.® The authors also showed that each 5-unit
increase in BMI results in increases of 13.0% and
17.1% in the NREM-AHI and REM-AHI, respectively, in
women, compared with a 24.2% decrease for both in
men.® In our study, there was no difference between
the REM-related and NREM-related OSA groups in terms
of the BMI. However, in both groups, the women were
significantly heavier than were the men. We also found
that, in the REM-related OSA group, the AHI showed a
significant positive correlation with age and BMI. The AHI
also correlated positively with BMI in the NREM-related
OSA group, although the difference was not significant.

The present study has certain limitations. The first is
that the study sample was evaluated retrospectively.
Second, all of the polysomnography data analyzed for
each patient were obtained during a single session
of overnight polysomnography, as is customary in
the clinical laboratory setting. Data collected over
multiple nights of observation would provide important
information regarding the impact of the differences
in REM sleep and sleep posture, assuming that those



parameters changed from night to night. A decrease in
the proportion of REM sleep has been associated with
the first night effect, and a total lack of REM sleep can
occur in split-night polysomnography studies.*) Either
of those scenarios could lead to an underestimation
of AHI in patients with REM-related OSA.

In conclusion, it appears that REM-related OSA is more
common among patients with mild-to-moderate OSA,
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whereas NREM-related OSA is more common among
those with severe OSA, the latter being associated
mainly with s-AHI. Our findings indicate that s-AHI
has a more significant effect on the severity of OSA
than does REM-AHI. When determining OSA severity
and choosing among treatment modalities, physicians
should take into consideration not only sleep stage but
also sleep posture.
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Cervical computed tomography in patients
with obstructive sleep apnea: influence of
head elevation on the assessment of upper
airway volume
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ABSTRACT

Objective: Obstructive sleep apnea syndrome (OSAS) has a high prevalence and carries
significant cardiovascular risks. It is important to study new therapeutic approaches to
this disease. Positional therapy might be beneficial in reducing the apnea-hypopnea
index (AHI). Imaging methods have been employed in order to facilitate the evaluation of
the airways of OSAS patients and can be used in order to determine the effectiveness of
certain treatments. This study was aimed at determining the influence that upper airway
volume, as measured by cervical CT, has in patients diagnosed with OSAS. Methods:
This was a quantitative, observational, cross-sectional study. We evaluated 10 patients
who had been diagnosed with OSAS by polysomnography and on the basis of the clinical
evaluation. All of the patients underwent conventional cervical CT in the supine position.
Scans were obtained with the head of the patient in two positions (neutral and at a
44° upward inclination), and the upper airway volume was compared between the two.
Results: The mean age, BMI, and neck circumference were 48.9 + 14.4 years, 30.5 +
3.5 kg/m?, and 40.3 + 3.4 cm, respectively. The mean AHI was 13.7 + 10.6 events/h
(range, 6.0-41.6 events/h). The OSAS was classified as mild, moderate, and severe in
70%, 20%, and 10% of the patients, respectively. The mean upper airway volume was
7.9 cm?® greater when the head was at a 44° upward inclination than when it was in
the neutral position, and that difference (17.5 + 11.0%) was statistically significant (p =
0.002). Conclusions: Elevating the head appears to result in a significant increase in the
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et caliber of the upper airways in OSAS patients.
Keywords: Sleep apnea, obstructive/prevention and control; Sleep apnea, obstructive/
therapy; Tomography.
INTRODUCTION metabolic complications, further study on new therapeutic

Obstructive sleep apnea syndrome (OSAS) is an
anatomical and functional disorder in which the chief
event is the recurrent narrowing or collapse of the upper
airway walls during sleep. Various factors, such as excess
neck fat, high BMI, sleeping in the supine position,
gravitational effects, craniofacial anomalies, pharyngeal
muscle flaccidity, increased tongue volume, and enlarged
palatine tonsils, can trigger or worsen the disease.®

The definition of OSAS includes recurrent episodes of
complete or partial upper airway obstruction (apnea and
hypopnea, respectively), with an apnea-hypopnea index
(AHI) > 5 events/h, as determined by polysomnography,
together with symptoms such as excessive daytime
sleepiness. Those respiratory events, in most cases, result
in decreased oxyhemoglobin saturation and in arousals
(brief awakenings lasting < 15 s, characterized by the
intrusion of a faster rhythm in the electroencephalogram).®

A recent study showed that the prevalence of OSAS in

the population of the city of Sdo Paulo, Brazil, is 32.8%.®
Given that OSAS results in numerous cardiovascular and

techniques is warranted.“® Imaging methods have been
of assistance in airway assessment in OSAS patients and
can be used for comparative volumetric analysis before
and after intervention.”®

The most well-established treatments for OSAS are the
use of continuous positive airway pressure (CPAP) and the
use of oral appliances. Surgery, nasal treatment, speech
therapy, weight loss, and positional intervention can have
clinical benefits.(® Although there have been studies
showing that maintaining a lateral position reduces the
AHI, there have been few studies evaluating head elevation
as a therapeutic intervention.® ' Therefore, a study on
postural intervention is warranted in order to evaluate
the influence of head elevation in patients previously
diagnosed with OSAS on the basis of determination of
upper airway volumes by cervical CT.

METHODS

This was an observational cross-sectional study.
The study was approved by the Human Research
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Ethics Committee of the Universidade do Extremo Sul
Catarinenseg, in the city of Criciima, Brazil (Protocol no.
381.168/2013), and all of the patients gave written
informed consent.

Between July and December of 2013, we studied
ten consecutive patients (> 18 years of age) who
had been diagnosed with OSAS by polysomnography
(Alice 5 Diagnostic Sleep System; Phillips Respironics,
Murrysville, PA, USA), with an AHI > 5 events/h,
accompanied by symptoms (excessive daytime
sleepiness, nonrestorative sleep, or fatigue), and
were treated at the Criciima Outpatient Clinic for
Pulmonology and Sleep Medicine. The exclusion criteria
were presenting with decompensated underlying disease
(e.g., decompensated heart failure or uncontrolled
asthma), weighing more than 120 kg (which exceeds
the CT scanner limit), and measuring more than 64 cm
from shoulder to shoulder (a width greater than the
internal diameter of the CT scanner). The ten patients
analyzed had not previously undergone any treatment
for OSAS and were therefore treatment-naive. One
patient weighed 125 kg and could not undergo CT.
That patient was therefore excluded from the study.

Within one week after enrolling in the study, each
patient underwent cervical CT without the use of
intravenous contrast. All CT images were acquired on
a multislice CT scanner (Brightspeed; GE Healthcare,
Milwaukee, WI, USA) in the traditional manner. Sub-
sequently, we positioned a 44° wedge (dimensions:
45.5 cm in its longest side x 43.3 cm x 18.5 cm) on
the CT scanner table. Each patient lay, head supported

on the wedge, on a line traced on its longest side,
and additional cervical CT slices were obtained with a
total radiation dose of less than 10 mSv. The 44° head
elevation was calculated to allow the wedge to provide
maximum head and neck elevation, while still allowing
passage through the CT scanner gantry (height, 70
cm). The images were acquired with the patient in the
supine position with the skull positioned neutrally in
relation to the neck, with and without the use of the
wedge. Examples of the patient positioning on the CT
scanner table, with and without the 44° head elevation,
as well as CT images acquired at those positions, are
shown in Figure 1. The CT images acquired with and
without the wedge were compared, and the pharyngeal
airspace was evaluated, using three-dimensional
reconstructions, between the hard palate and the base
of the epiglottis in order to determine the amount of
volume in cm3, On the workstation, the volume of air
within the passage extending from the hard palate to
the base of the epiglottis was calculated with a volume
rendering program (GE Healthcare, Milwaukee, WI,
USA). Linear measurements were not used, because of
the possibility of multi-directional variance in airspace
shape as a result of the change in the angle of the
head, depending on patient biotype. Throughout the
CT analysis, the subjects evaluated were awake and
remained in a neutral position, avoiding extension or
flexion of the neck.

Body weight classification based on BMI (in kg/m?)
was as follows: normal weight (18.5-24.9); overweight
(25.0-29.9); class I obesity (30.0-34.9); class II obesity
(35.0-39.9); and class III obesity (= 40.0).

1

Figure 1. Patient without head elevation (neutral position; in A) and with head elevation by a 44° wedge (in B). CT
scans obtained with the head in the neutral position (in C) and elevated by 44° (in D).
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The criteria used in order to classify OSAS, as well
as the parameters used in order to score respiratory
events and arousals on polysomnography, were in
accordance with those recommended by the American
Academy of Sleep Medicine.*1*2)

The study data were tabulated on spreadsheets
created using the IBM SPSS Statistics software package,
version 20.0 (IBM Corporation, Armonk, NY, USA). All
statistical tests were performed with a significance
level of a = 0.05 and a confidence interval of 95%.

Numerical variables were expressed as means and
standard deviations or as medians and interquartile
ranges. Quantitative and qualitative variables were
expressed as frequencies and percentages. To analyze
upper airway volume with and without head elevation,
we used the Shapiro-Wilk test followed by the Student’s
t-test for paired samples. The variables BMI, neck
circumference, and AHI were tested for correlation with
the increase in upper airway volume, in percentage
and absolute values (cm?3), by using the Shapiro-Wilk
test followed by Spearman’s correlation coefficient.

RESULTS

The mean age of the patients was 48.90 + 14.37
years (range, 27-65 years), and six patients (60%)
were female. The mean BMI was 30.51 £ 3.52 kg/m?,
and the mean neck circumference was 40.35 % 3.40
cm. With regard to body weight, four participants were
classified as being overweight, four as having class
I obesity, one as having class II obesity, and one as
having normal weight. The mean AHI was 13.7 + 10.6
events/h (range, 6.0-41.6 events/h). Therefore, the
polysomnographic diagnosis (AHI) was mild OSAS in
seven patients (70%); moderate OSAS in two (20%);
and severe OSAS in one (10%). A descriptive profile
of the quantitative variables in the sample is shown
in Table 1.

In the CT analysis, the mean upper airway volume
was 40.35 £ 16.43 cm? without head elevation and
48.31 £ 16.21 cm? with head elevation (Figure 2). The
change in mean upper airway volume was 7.9 cm?,
with a statistically significant difference (p = 0.002) in
caliber at a 44° head elevation. The mean percentage
increase in upper airway volume, as determined
by CT analysis, was 17.49 £ 10.99%. The median
(interquartile range) increase in upper airway volume

Table 1. Characteristics of the study sample.

Souza FJFB, Evangelista AR, Silva JV, Périco GV, Madeira K

was 5.45 (4.09-11.15) cm?. As an example, we show
the case of one of the patients in the study, with an
increase of 6.6 cm? (15.8%) in upper airway volume,
as determined by cervical CT (Figure 3).

There was no significant correlation between the
increase in upper airway volume and the hypopnea
index (tau-b = —0.138; p = 0.586). Nor were there
significant correlations between the increase in
upper airway volume and the variables BMI, neck
circumference, or AHI (Table 2). In addition, there
were no statistically significant correlations between
the various BMI categories and the severity of OSAS.

DISCUSSION

The present study showed a mean increase of 7.9 cm?
in upper airway volume, as measured by CT, at a 44°
head elevation. A study conducted in Taiwan, involving
CT evaluation of 16 patients, showed that upper airway
volume increased by 6.1 cm? after maxillomandibular
advancement surgery.® In the literature, there are
conflicting data regarding the percentage change in
upper airway caliber after surgery (preoperative and
postoperative comparative volumetric analysis).(:3-1%)
For example, one study reported a 26% increase in total
volume,*>) whereas another reported a 2% reduction in
total volume.®**) In our assessment using CT imaging,
upper airway volume was 17.49% greater with head
elevation than without. In 18 patients undergoing
MRI, Sutherland et al.*”> compared the upper airway

70.00
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50.00
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[=]
o
o
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e o
o o
S o
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Without head elevation With head elevation

Figure 2. Upper airway volume, as measured by cervical
CT, before and after the use of a wedge to elevate the
head. *p = 0.02.

Variable Mean + SD or Minimum
median (IQR)
Age, years 48.90 + 14.37 27.00 65.00
BMI, kg/m? 30.51 £ 3.52 24.68 35.75
Neck circumference, cm 40.35 + 3.40 35.50 46.00
AHI, events/h 13.75 + 10.60 6.00 41.60
Upper airway volume without head elevation, cm? 40.35 + 16.43 14.40 75.85
Upper airway volume with head elevation, cm? 48.31 + 16.21 18.66 79.94
Increase in volume, % 17.49 + 10.99 5.10 36.96
Increase in volume, cm? 5.45 (4.09-11.15) 3.46 18.89

IQR: interquartile range; and AHI: apnea-hypopnea index.
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Figure 3. Cervical CT for determining upper airway volume—in the neutral position (without head elevation): anterior
view (in A) and lateral view (in B); and with the head elevated by 44° with a wedge: anterior view (in C) and lateral
view (in D). Volume was measured from the hard palate to the base of the epiglottis.

Table 2. Analysis of correlation between numerical variables and the increase in upper airway volume.

Variable Increase in volume, cm?
BMI, kg/m? -0.030
Neck circumference, cm 0.000
AHI, events/h -0.248
HI, events/h 0.782

p Increase in volume, %
0.934 0.079 0.829
0.999 0.006 0.987
0.489 -0.285 0.425
0.001 -0.138 0.586

AHI: apnea-hypopnea index; and HI: hypopnea index.

structure at baseline (i.e., without an oral appliance),
with a mandibular advancement splint, and with a
tongue stabilizing device, reporting mean volumes
of 13.8 £ 1.0cm?, 14.3 £ 1.1 cm?3, 17.14 £ 1.6 cm?,
respectively. Therefore, the volumetric improvement
varied only from 0.50 cm? to 2.84 cm?, depending
on the type of appliance employed. In 10 patients
undergoing MRI, Schwab et al.*® showed that the
mean airway volume was 11.7 mm? at baseline (i.e., at
0 cmH,0 of CPAP) and progressively increased to 13.2
mm?3, 16.8 mm?3, and 20.5 mm3, with CPAP increases
of 5 cmH,0, 10 cmH,0, and 15 cmH,0, respectively.
However, another study showed a modest increase in
upper airway volume, as measured by MRI, with the
use of CPAP)—upper airway volume was 9.3 mL and
11.8 mL at 0 and 9 cmH,0 of CPAP, respectively, an
increase of 2.5 mL (p < 0.05).

Elevating the head of the bed is an old postural
intervention, widely used to assist in the treatment of
subjects with gastroesophageal reflux, that is based
on the principle of reducing acid exposure time and
changing intra-abdominal pressure. 22 This postural
intervention yields good results in pH measurements
and leads to an improvement in symptoms. (223
However, few studies have examined the effect of
head or head-and-shoulder elevation on OSAS.(®:10:24:25)

McEvoy et al.(% studied 13 male patients during
the same night and reported a reduction in AHI from
49 £ 5 events/h to 20 £ 7 events/h when patients
changed from the supine position to a sitting position
at a 60° angle. Skinner et al.>¥ studied 14 subjects in

J Bras Pneumol. 2016;42(1):55-60

the supine position (no elevation), comparing it with
head-and-shoulder elevation (with a shoulder-head
elevation pillow), and reported a 22% reduction in
AHI. Studies have shown that upper airway closing
pressure is reduced when the individual is moved
from the supine position (no elevation) to an inclined
position (30° head elevation),®® as well as when
the individual is moved from the supine position to a
sitting position.?® In a study of 17 patients undergoing
polysomnography, Souza et al.® evaluated AHIs at
baseline (i.e., during standard polysomnography) and
after elevating the head of the bed 15 cm, reporting
a significant reduction in the mean AHI (20 + 14
events/h vs. 15 £ 14 events/h; p = 0.0003). It has
been hypothesized that head elevation contributes
to upper airway clearance, prevents rostral fluid
shift,?” and averts tongue collapse,®® reducing upper
airway resistance,*® changing upper airway critical
pressure,(?® affecting gravitational effects,® and
altering neuromuscular activity.

In our study, the severity of OSAS did not correlate
with BMI, which differs from the findings of some
epidemiological studies in the literature, such as a
study involving 300 patients treated at a sleep clinic
in the city of Porto Alegre, Brazil.*? Nor did neck
circumference correlate with OSAS severity. These
differences are probably related to the small number
of patients in our study.

Although our study is limited by its small sample size,
studies that have employed imaging for assessment of
upper airway volume after some treatment for OSAS



have evaluated a similar number of patients.(®11.13)
Another limitation was that the CT study was not
performed with the patient asleep under sedation or
anesthesia, but rather with the patient awake, which
could have affected muscle tone. Litman et al.G%
showed that propofol-sedated children had higher
upper airway volumes in the lateral position than in
the supine position; however, the mean increase was
2.7 mL. Other limiting factors of the present study
are the lack of a control group, the fact that most of
our patients had mild OSAS, and the predominance
of females (60%), which is uncharacteristic of OSAS

Souza FJFB, Evangelista AR, Silva JV, Périco GV, Madeira K

studies, in which males typically predominate. In
addition, the fact that we did not take into consider-
ation the anatomical differences between the upper
airways of males and those of females constitutes
a limiting factor.

We conclude that, in our sample of patients with
OSAS, there was an increase in upper airway volume,
as measured by cervical CT, at a 44° head elevation.
Further studies involving a larger number of patients
are needed in order to assess the change in upper
airway volume resulting from head elevation and the
true clinical benefit of this intervention.
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Psychological distress related to smoking
cessation in patients with acute myocardial
infarction

Thyego Mychell Moreira-Santos', Irma Godoy?, Ilda de Godoy'

ABSTRACT

Among all causes of preventable deaths, smoking is responsible for the greatest
number of deaths worldwide and predisposes to fatal, noncommunicable diseases,
especially cardiovascular diseases. Lifestyle changes are effective in the treatment
of patients with smoking-related diseases and assist in the prevention of premature
mortality. Our objective was to investigate the available scientific evidence regarding
the psychological distress related to smoking cessation in patients who have had acute
myocardial infarction. To that end, we conducted an integrative review of the literature in
order to summarize relevant studies on this topic. The selected databases were Scopus,
PubMed Central, Institute for Scientific Information Web of Science (Core Collection),
ScienceDirect, EMBASE, SciELO, LILACS e PsycINFO. On the basis of the inclusion
and exclusion criteria adopted for this study, 14 articles were selected for analysis. Those
studies showed that the prevalence of psychological distress is higher among smokers
than among nonsmokers, and distress-related symptoms are much more common in
smokers with acute myocardial infarction than in those without. Smoking cessation
depends on the active participation of the smoker, whose major motivation is the
underlying disease. Most studies have shown that there is a need to create treatment
subgroups as a means of improving the treatment provided. This review article expands
the knowledge regarding smoking cessation and shows the need to invest in future
research that investigates subgroups of smokers diagnosed with the major smoking-
related comorbidities, such as acute myocardial infarction, in order to develop specific
interventions and psychological support strategies.

Keywords: Smoking; Stress, psychological; Myocardial infarction; Tobacco use cessation.

INTRODUCTION

Nicotine is classified as an addictive substance, albeit a
licit one. Smoking is a public health problem worldwide,
having negative consequences and unfavorable economic
implications, as well as being the leading cause of
preventable death.(*®

Exposure to tobacco smoke is a major risk factor for var-
ious conditions that predispose to fatal noncommunicable
diseases,® especially cardiovascular disease, respiratory
disorders, and atherosclerosis, as well as cancer and high
blood pressure.®-® Worldwide, smoking kills one person
every six seconds and accounts for one in ten deaths
among adults. It is estimated that up to half of current
tobacco users will die from a smoking-related disease.®

Studies show that smokers, compared with nonsmokers,
have less knowledge of the social, psychological, and
physical issues related to smoking, as well as poorer
quality of life,(:%*Y) smokers living, on average, 10 years
less than do nonsmokers.(*? In addition, smokers have a
two times higher 10-year risk of cardiovascular events,
as well as double the relative risk of acute myocardial
infarction (AMI) after 60 years of age.(*>**) Smoking
cessation is the most effective lifestyle modification in
the treatment of patients with coronary artery disease

and is an effective way to prevent many diseases, as
well as to avoid premature mortality.?>'% Therefore,
it is necessary and important to encourage the use of
smoking cessation strategies.

The difficulty that individuals have in quitting smoking
and in maintaining smoking abstinence is multifactorial
and complex.(*> Complicating factors such as heart
disease appear to increase that difficulty. However, a
study carried out in several European countries, in which
48% of the smokers evaluated were successful in quitting
smoking, showed that the proportion of individuals in
whom smoking cessation interventions were successful
was higher among those who had experienced AMI
than among those who had no been diagnosed with a
smoking-related disease.®)

Because cardiovascular events, such as AMI, are
life-threatening, it is essential that individuals at risk
for such events change their behavior and lifestyle.
Nonadherence to treatment can inhibit patient recovery
and increase the chances that AMI will recur.”) Current
research suggests that smoking cessation strategies
targeting smokers in general are not always effective,
suggesting that there is a need for strategies focused
on specific groups.*® There is also evidence that the
intensive behavioral modification programs designed
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for the general population, involving weekly sessions
over a three-month period, will not generate sufficient
behavioral changes to prompt individuals at risk for
cardiovascular events to adopt a healthy lifestyle,*”
making it necessary to develop new technologies with
greater specificity for this type of patient.

Smoking cessation is a dynamic process, considered
a great personal challenge that requires considerable
effort on the part of smokers.*%) In addition to adapting
to a new lifestyle, individuals who quit smoking have to
overcome the effects of nicotine withdrawal, which has
been linked to cognitive and emotional dysfunction.?
Some studies have shown that psychological distress is
an important factor in the smoking cessation process
and should be taken into account in individuals who
attempt to quit smoking. The rates of psychological
distress are known to be higher among smokers
than among nonsmokers.?® Within this context, the
psychological symptoms that are the most common
and most widely studied in this group of patients are
anxiety and depression.(2122)

Symptoms of anxiety and depression are often
aggravated by the relationship between smoking
cessation and the sequelae of AMI, which makes smoking
abstinence more difficult and underscores the need to
improve the methods employed in helping AMI patients
quit smoking. Because the role that psychological
stress plays in such patients remains unclear, there is
a need for studies investigating psychological distress
during smoking cessation, especially among patients
with heart disease and AMI in particular. Such studies
could increase the effectiveness of smoking control
measures targeting this population.

METHODS

This was an integrative review of the literature
regarding psychological distress related to smoking
cessation in patients who have had AML. In this review,
we synthesize and analyze the relevant studies published
on the subject, summarizing previous research.

In this integrative review, we followed the steps
proposed by Ganong®®): identification of the theme and
formulation of the research question; establishment of
the purpose of the review; establishment of the inclusion
and exclusion criteria for selecting the articles in the
sample; definition of the information to be extracted
from the selected articles; assessment of the studies
included; and presentation and interpretation of the
results. Two questions guided this review: “What effects
does smoking cessation have in individuals who have
suffered AMI?”; and “What role does psychological
distress play in the smoking cessation process in such
individuals?”

For searches of Latin-American databases, we used
the following terms, taken from the MeSH browser and
from its Portuguese-language counterpart (the DeCS
platform): “tobacco” (tabaco), “tobacco use cessation”
(abandono do uso de tabaco), “myocardial infarction”
(infarto do miocardio), and “stress, psychological”
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(estresse psicoldgico). The descriptors in English and
Portuguese were combined by means of the Boolean
operators "AND” and “OR". Entry terms (synonyms)
listed in the MeSH (and DeCS) records were used for
an extended search.

The search for articles was conducted between June
and September of 2014. We searched the following
databases: Scopus, PubMed Central, Institute for
Scientific Information Web of Science, ScienceDirect,
EMBASE, SciELO, LILACS, and PsycINFO. Applying the
criteria described below, we selected only full studies
dealing with the psychological effects of smoking
cessation after AMI. We chose to use those databases
because they include studies that meet the study
inclusion criteria and because we were attempting
to encompass all relevant studies that dealt with the
theme under study.

In selecting articles, we applied the following
inclusion criteria: being an original article; involving
human subjects over 18 years of age; having been
published in a journal indexed for at least one of the
eight databases searched; having its abstract and full
text freely available online; having been published
between 1990 and 2014; having been published in
Portuguese, Spanish, or English; and dealing with
smoking cessation, psychological distress, heart
disease, and AMI. Our searches were not limited by
the gender of the study subjects. We excluded articles
that did not deal with the theme under study, as well
as those for which the full text was not available in
digital form, and those that were not original articles,
such as editorials, conference proceedings, working
papers, case reports, and review articles.

For the purposes of this review, we developed a
specific data collection tool. By using that tool, we were
able for collect information in a way that facilitated
the description, organization, and interpretation of
the results.

RESULTS

We identified 1,040 articles, 252 of which were
duplicates. On the basis of the titles alone, we excluded
564 articles, and 5 of the articles selected were found
to be unavailable. The remaining 219 articles were
evaluated within the context of the proposed study
criteria. On the basis of the abstracts, another 92
articles were excluded, the remaining 127 being read in
their entirety. After reading the full texts, we selected
14 articles for analysis (Figure 1).

Given the singularities of access of the eight analyzed
databases, the strategies employed to evaluate the
articles were adapted in accordance with the previously
established inclusion criteria. The 14 articles selected,
each published in a different journal, all dealt with issues
related to smoking cessation and psychological distress,
and some dealt with those issues within the context of
a specific population with heart disease, such as AMI.

Of the 14 articles evaluated, 5 (36%) were conducted
in the United States; 3 (21%) were conducted in Brazil;



All articles considered
(n = 1,040)

Articles excluded after
evaluation of the titles
and abstracts
(n=913)

Articles evaluated in
their entirety
(n =127)

Articles not meeting
the study criteria
(n=113)

Articles selected and
classified as relevant to
comprise the study sample
(n=14)

Figure 1. Flow chart of the article selection process.

2 (14%) were conducted in Canada; 2 (14%) were
conducted in the United Kingdom; 1 (7%) was conducted
in the Netherlands; and 1 (7%) was conducted in Italy.
Twelve (86%) of the articles were written in English,
and 2 (14%) were written in Portuguese.

Most of the articles were published between 2009
and 2013 (mode = 5 in 2009). Outliers were articles
published in 1990, 1995, and 2002 (1 each year).

All of the selected studies used a quantitative
approach, cross-sectional studies accounting for 42%,
compared with 14% each for longitudinal studies and
randomized clinical trials. The remaining studies adopted
a prospective non-randomized approach (case-control,
cohort, retrospective, or double-blind studies).

Seven (50%) of the 14 articles selected presented
studies conducted in a hospital setting. Four (28%)
were based on nationwide surveys. Among the articles
analyzed, the instrument most often employed was
the Fagerstrom Test for Nicotine Dependence (FTND),
which was used in order to detect nicotine dependence
among smokers in 5 (35%) of the studies.

The results of the studies analyzed suggest that
people with high levels of psychological distress are
more likely to be smokers, given that psychological
distress is approximately two times more common
among smokers than among nonsmokers. Psychological
distress is also associated with a lower probability
of smoking cessation and high levels of nicotine
dependence, thus increasing the risk of relapse during
the first year of follow-up.(?4-2¢)

Some of the studies evaluated showed that smokers
and former smokers have depressive symptoms more
often than do nonsmokers, and that smokers who
use antidepressants are more likely to suffer from
anxiety and insomnia.?’-?® The data also suggest that
smoking cessation is associated with reduced anxiety
and distress. (239
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In one of studies evaluated, the authors observed
that depression decreases the likelihood of smoking
cessation and increases the susceptibility to relapse
during abstinence.? In another of the studies, which
investigated a sample of patients with coronary
artery disease, the authors reported that depressive
symptoms and increased use of antidepressants were
more common in smokers than in nonsmokers.?®

In keeping with the objective of this review, some of
the studies evaluated showed that AMI is a prevalent
heart disease among smokers and that quality of life
is poorer among smokers with AMI than among those
without.*#27 Smoking cessation can abruptly expose
AMI patients to high levels of psychological stress,
and this information is essential for continuous and
investigative assessment related to the management
of nicotine withdrawal after AMI, given the potential
negative impact of psychological stress on physical
findings in these patients.?”) The data also indicate that
the frequency of a diagnosis of a psychiatric disorder
and the level of nicotine dependence are high among
AMI patients enrolled in smoking cessation programs.
Those factors, combined with the greater stress levels,
increase cigarette consumption, which calls for special
care, involving cognitive behavioral therapy in order
to achieve the best results.t

Among the studies analyzed, it can be seen that
health problems such as AMI and respiratory problems
constitute the main motivation to quit smoking.©*3?
Smoking cessation reduces the risk of death after
AMI by half, and health professionals play a major
role in the smoking cessation process, especially in
the guidance and counseling aspects.*? There is a
need for a differentiated approach to this segment of
the population (i.e., smokers who have experienced
AMI) and therefore to develop interventions focusing
on the motivational aspects, in order to engage such
individuals in the smoking cessation process.*

Studies show that cigarette consumption and the
level of nicotine dependence both correlate directly
with the risk of AMI. This risk can be reduced to
levels close to that of nonsmokers when abstinence
from smoking is maintained for a period of three to
four years, regardless of the previous daily cigarette
consumption and smoking history (pack-years), again
underscoring the importance of smoking cessation.
(435 Therefore, smoking cessation efforts should be
initiated early, especially in individuals who have been
diagnosed with a smoking-related disease.®

Table 1 summarizes the characteristics of the selected
articles. The table shows the specific details of the
studies analyzed, including the names of the authors,
the year of publication, the country in which the study
was conducted, the sample size, and the type of study.

DISCUSSION

This review highlights the importance of evaluating
psychological distress as a way to improve adherence
to smoking cessation therapy in patients who have

J Bras Pneumol. 2016;42(1):61-67

63



had AMI, as well as addressing the importance of such
evaluations to strengthening the health care system
and to developing new lines of scientific research.
Therefore, we believe that there is a need for additional
studies investigating the issue addressed here, mainly
because we determined that there is a lack of such
studies, not only in Brazil but also worldwide.

Among the studies evaluated in this review, there
was a variety of methodological approaches, and the
articles were published in journals covering various
areas of health. That reflects the plurality of the theme
studied and shows that many different methods can be
employed in investigating this type of issue. There was
a predominance of articles published in 2009, which
clearly shows the importance that this issue had in that
year. However, when we compared the studies in terms
of the country of origin, we found no predominance of
one country over the others. Therefore, the attention
given to investigating psychological distress in patients
who have had AMI, during the period evaluated, appears
to have been evenly distributed worldwide.

In this review, the country that produced the most
scientific research on psychological distress during
smoking cessation in patients who have had AMI
was the United States, which can be explained by
advances in heart research in that country. It is likely
that researchers in the United States recognized the
importance of conducting pathophysiological studies
of cognitive aspects, including psychological distress.
That type of approach improves the understanding
of the subject by encompassing various aspects and
enables the development of strategies aimed at specific
subgroups. Another country that produced considerable
scientific research on this issue was Brazil. However,
among the selected articles conducted in Brazil, there
were no specific studies involving individuals with
AMI—only studies analyzing the smoking cessation
process and the associated psychological distress.

Table 1. Articles included in the review.

*P Psychological distress related to smoking cessation in patients with acute myocardial infarction

This indicates the need for further studies of this
issue in Brazil. Such studies should analyze important
behavioral aspects in comparison with existing studies
in the literature in order to improve the planning of
interventions aimed at promoting health.

The great majority of the studies evaluated in this
review were conducted in a hospital setting, reflecting
the central position that this type of institution historically
occupies in health care systems worldwide. It should
be borne in mind that hospitals also play a prominent
role within the context of the issue under study here,
mainly in terms of the services provided to smokers
and to individuals with cardiovascular disease.

The assessment tool most often used in the studies
considered in this review was the FTND. The FTND is
an important tool in the evaluation of nicotine addiction
because it helps determine the smoking history (in
pack-years) and the level of patient motivation for
smoking cessation. Higher scores on the FTND indicate
greater nicotine dependence, which makes it more
difficult for the individual to quit smoking.

Most of the studies evaluated in this review had
a cross-sectional design, including a description of
the characteristics of the study population. Some
demonstrated associations between or among variables,
although without showing a causal relationship with the
object of study, especially because they failed to identify
a temporal relationship between the initial exposure
to the risk factor and the subsequent development of
disease. Therefore, conclusions related to psychological
distress as a consequence of smoking cessation should
be drawn with caution.

The main limitation of cross-sectional studies is
related to the issue of smoking abstinence in relation
to psychological distress. The association between
those two factors can be influenced by AMI, making it
necessary to investigate the development of psycho-
logical distress during the smoking cessation process.

Authors Year Journal Country of origin \'l Type of study
Figueiro et al.(" 2013  Trends Psychiatry Psychother Brazil 54 Cohort
Castro et al.""® 2010 J Bras Pneumol Brazil 167 Cross-sectional
Lawrence et al.?? 2011 BMC Public Health USA 31,428 Cross-sectional
Cosci et al.®) 2009 Addict Behav Italy 297 Double-blind,

randomized
Hajek et al.?) 2010 Addiction England 469 Randomized clinical
trial

Pfaff et al.®” 2009 Can J Cardiovasc Nurs Canada 57 Cross-sectional
Gravely-Witte et al.?® 2009 J Behav Med Canada 1,498 Prospective,

non-randomized
Peiper et al.®) 2013 Soc Psychiatry Psychiatr USA 133,221 Cross-sectional

Epidemiol

Cavazos-Rehg et al.®” 2014 Psychol Med USA 4,853 Longitudinal
Aguiar et al.G" 2009 Rev Port Pneumol Brazil 567 Retrospective analysis
Greenwood et al.? 1995 J Epidemiol Community Health UK 1,283 Cross-sectional
Sachs-Ericsson et al.®® 2009 Nicotine Tob Res USA 4,162 Cross-sectional
Rosenberg et al. % 1990 N Engl J Med USA 3,285 Case-control
Pedersen et al.® 2002 Neth Heart J The Netherlands 28 Longitudinal

J Bras Pneumol. 2016;42(1):61-67



In other words, the exposure and the outcome of the
phenomenon should be studied at different times.
Other important factors in the analysis relate to the
period of investigation and the duration of psychological
distress. To address these key points and to minimize
the limitations, we suggest conducting longitudinal
studies in which there is an analysis of various time
points or periods during the therapeutic process of
smoking cessation. Such an approach would provide
more accurate evidence of the relationship between
the studied factors and the variables of interest.

On the basis of the findings of the studies sampled
here, we can conclude that smokers with AMI have
greater difficulty in quitting smoking because of their
greater propensity to experience psychological distress
during the smoking cessation process. Some of the
authors showed that quitting smoking rapidly and
without preparation by health professionals increases
psychological distress, including symptoms related
to anxiety and depression, which contributes to the
increasing rates of smoking cessation treatment failure
in this subgroup of smokers.

In view of the results of the studies sampled here,
we can state that smoking cessation treatment
failure is linked to the inability of health professionals
responsible for treatment to evaluate and guide their
patients through the smoking cessation process. In
addition, there is the lack of preparation to diagnose
psychological distress and to create coping strategies
to deal with particular themes, strategies which would
ideally be focused on the difficulties encountered by
individuals with nicotine dependence and smoking-re-
lated diseases, such as AMI. One study showed that
the role of the health professional is focused on the
importance of developing interventions that are more
targeted to specific populations, as well as addressing
the differences between men and women.”

The literature suggests that, among health profession-
als, pulmonologists having great potential to promote
a reduction of smoking. However, most pulmonologists
in Brazil do not consider smoking a medical condition,
as evidenced in a survey conducted in Brazil, in which
only 35.3% of the pulmonologists surveyed reporting
offering the correct smoking cessation regimen—the
combination of cognitive behavioral therapy and
pharmacological treatment.*® Another factor that is
worrisome is that most of those professionals showed
disinterest in the subject, reported not having time to
counsel their smoking patients, or did not even know
how to combat smoking.©®

It is very important that health professionals be
committed to smoking cessation programs. Training is
essential to improve knowledge, particularly in relation
to supporting patients during the smoking cessation
process.? Therefore, developing strategies that fit
the profile of each patient is critical to facilitating the
search for known predictors of treatment failure, such as
psychological distress.“ All smoking patients should be
evaluated in terms of the degree of nicotine dependence
and the level of motivation to quit smoking.“%

Moreira-Santos TM, Godoy |, Godoy |

Psychological distress should be an important issue
in the management of smoking patients, particularly
by professionals responsible for smoking cessation
programs. According to one of the articles included
in this review, psychological distress predisposes the
smoker to greater dependence, greater difficulty in
quitting smoking, and an increased risk of relapse
during treatment or after discharge from the program %
Therefore, interventions for smoking control should
consider the general characteristics of smokers in order
for smoking cessation treatment to be effective. 2
Health professionals should also consider the smoking
history of patients enrolled in such programs, in
order to improve and individualize practices related
to their treatment.“Y With such approaches, clinical
evaluations are necessary during smoking cessation
therapy, and instruments to analyze the personality
and psychological distress of the participants should be
employed as a way of developing specific strategies,
such as psychological support interventions, for use
in subgroups of smokers.®> The results of this review
show that such strategies can increase adherence to
treatment and help patients cope with their symptoms,
especially during smoking abstinence.

Among the symptoms of psychological distress,
depression and anxiety have been the most widely
researched. Data in the literature indicate that smoking
has a direct bearing on the development of those
symptoms, which are also elements responsible for the
high relapse rates, making smoking cessation difficult.
Our results also show that depression and anxiety are
more common in subgroups of smokers, such as those
with AMI, underscoring the greater propensity of such
smokers to experience psychological distress. That
finding could be linked to the clinical picture of the
patient with AMI, together with the apprehension factor
with respect to fear, because the condition involves
the possibility of recurrence and is associated with
high mortality. However, one recent study showed that
smoking cessation treatment reduces levels of anxiety
and depression, as well as increasing motivation and
reducing stress. Those changes appear to be more
pronounced in patients in whom the treatment was
successful.“* Therefore, in smokers with depression,
the intensity of the depressive symptoms should be
evaluated before and during the intervention, in order
to identify the patients who present a higher risk of
relapse.“V

Nicotine dependence and smoking-related diseases
should be taken into consideration in the context of
smoking cessation treatment, mainly because most
smokers present particular and specific characteristics
that require special attention, which makes it important
to identify specific subgroups of patients, such as those
with AMI. Therefore, a thorough evaluation of the
patient seeking treatment is of fundamental importance
to optimizing the various treatment strategies, which
should take into account psychiatric disorders such as
anxiety and depression. This corroborates the findings
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of a study demonstrating that those symptoms are
factors that hinder patient adherence to treatment.“4

The type of treatment also has an influence on
smoking cessation. One study showed that certain
pharmacological therapies, such as nicotine replace-
ment, can increase the occurrence of depressive
episodes.“> In such cases, the drug of choice should
be bupropion, because it has been proven to be an
effective antidepressant for use in smoking cessation
treatment. However, self-administered pharmacological
therapy alone has proven insufficient to achieve
smoking cessation, making it important to combine it
with cognitive behavioral therapy. Cognitive behavioral
therapy involves the active participation of the patient.
In the case of patients in smoking cessation treatment
programs, that means that the patients themselves
identify routine risk situations and, together with a
health professional, develop coping strategies to deal
with these situations.“® Cognitive behavioral therapy
techniques also help smokers modify the pattern
of conduct in their cigarette consumption, avoiding
situations linked to recidivism. That involves learning
how to resist the urge to smoke and adopting strategies
to counter the smoking habit.“"

Most of the articles included in this review highlight
the importance of smoking prevention and smoking
cessation programs, which should be initiated early
in order to reduce the risk of developing major
diseases related to smoking, such as AMI, as well as
to improve the health of patients already affected by
such diseases. One of the selected articles discusses
the importance of intersectoral cooperation and the
referral/back-referral system as ancillary tools in the
attempt to quit smoking.® According to the authors
of that study, the health system is only effective when
the responsibility is shared by all sectors. In other
words, nicotine-dependent individuals, with or without
smoking-related diseases, should be initially evaluated
in the hospital and subsequently referred to group
therapy, where they are counseled and monitored by
qualified professionals, who tailor the treatment to

each specific case.*® Thus, the health system could
increase the effectiveness of smoking control measures,
giving more coverage to the population and providing
effective, high-quality care.

This integrative review shows that smoking cessation is
a dynamic process and requires the active participation
of smokers, whose motivation influences the smoking
cessation process. Studies show that psychological
distress is directly related to nicotine dependence,
which increases the difficulty of smoking cessation,
as well as increasing the incidence of depression.
The success of smoking cessation treatment is linked
to adherence to cognitive behavioral therapy and
pharmacological therapy, given that health problems,
AMI and respiratory problems in particular, constitute
the main motivation to quit smoking. However, quitting
smoking rapidly and without appropriate preparation
increases psychological stress in patients with AMI,
making it difficult to maintain smoking abstinence.
Treatment failure is linked to the unpreparedness
on the part of health professionals responsible for
monitoring such patients to diagnose psychological
distress, as well as to a lack of specific treatment
subgroups created in order to address and deal with
particular themes, such as AMI.

This review expands the knowledge on the subject
of smoking cessation and psychological distress in
AMI patients, showing the need to invest in further
research to analyze subgroups of smokers with major
smoking-related diseases, in order to develop specific
interventions with psychological support. The attention
given to the role played by such diseases could be an
interesting line of research, in order to improve treatment
adherence in specific treatment subgroups and increase
smoking cessation rates, which are considered low in
comparison with those of the desire to quit smoking.
This type of approach would also improve the knowledge
of health professionals about dealing with nicotine
dependence and thus improve planning, with broader
approaches, treatments that are more effective, and
a greater number of intervention strategies.
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INTRODUCTION

Angiosarcoma is a malignant endothelial cell tumor of
vascular or lymphatic origin and accounts for approximately
2% of all soft tissue sarcomas.”>) The most common
primary sites are the skin and the subcutaneous tissue
of the head and neck.® Pulmonary involvement is almost
always metastatic.® Primary pulmonary angiosarcoma is
extremely rare, only a few cases having been reported.

CASE REPORT

A 78-year-old female nonsmoker had previously been
examined, a CT scan of the chest having shown a left
upper lobe pulmonary mass (Figure 1A). At that time,
she underwent bronchoscopy with BAL and bronchial
biopsy. The BAL fluid and the biopsy sample were both
negative for neoplastic tissue. She subsequently dropped
out of follow-up. Two years later, she was referred to
our hospital with a six-month history of shortness of
breath, dry cough, and weight loss. A chest X-ray and a
chest CT scan (without contrast) identified a 10 x 7 cm
lesion in the left upper lobe without forming cleavage
plans with the aorta and the pulmonary artery (Figures
1B and 1C), with a small left pleural effusion and small
mediastinal lymph nodes. An *¥F-fluorodeoxyglucose
positron emission tomography-CT (FDG PET-CT) scan
(Figure 1D) showed increased metabolic activity in many
organs, greatest in the mass in the upper left lobe, the
maximum standardized uptake value (SUVmax) of which
was 22. Metabolic activity was also increased in the
mediastinal lymph nodes (SUVmax = 7), as well as in
the right and left suprarenal glands (SUVmax = 16 for
both); the aortic lumbar lymph nodes (SUVmax = 11);
and the right inguinal lymph node (SUVmax = 10). In
addition, there was a mesenteric focus, together with
subcutaneous tissue nodes and multiple locations in bone.

Angiosarcoma of the lung
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Angiosarcoma is a rare malignant vascular tumor. Pulmonary involvement is usually
attributable to metastasis from other primary sites, primary pulmonary angiosarcoma
therefore being quite uncommon. We report a case of angiosarcoma with pulmonary
involvement, probably primary to the lung, which had gone untreated for more than
two years. We describe this rare neoplasm and its growth, as well as the extensive
local invasion and hematogenous metastasis at presentation. We also discuss its poor
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The bronchoscopic examination revealed a mass
occluding the left upper lobe bronchus (Figure 2), and a
bronchoscopic biopsy was performed. Before the results
of the tissue sample examination had been obtained, she
developed right hemiparesis and a new subcutaneous
nodule arose. A CT scan showed multiple brain lesions.
She was started on corticosteroids. However, she showed
no clinical improvement and brain radiotherapy was
proposed.

The histological examination of the biopsy specimen
showed a soft-tissue neoplasm with a sheet-like or
enclosing cleft arrangement of spindle and epithelioid cells
with prominent nucleoli, with some multinucleation; mitotic
figures were conspicuous, as were extensive necrosis and
hemorrhage (Figure 3A). Immunohistochemical staining
of the tumor specimen revealed that it was strongly
positive for CD31 (Figure 3B), factor VIII-related antigen
(Figure 3C), and vimentin; weakly positive for the nuclear
transcription factor Fli-1 and cytokeratin AE1/AE3; and
negative for CD34, desmin, and smooth muscle actin.
Therefore, the histology and immunohistochemistry were
both consistent with epithelioid angiosarcoma.

Two weeks after the histologic diagnosis had been
made, the patient died. Her death was attributed to
the progression of the disease, the brain metastases
in particular.

DISCUSSION

Angiosarcoma in the lung usually represents metastasis
from another primary site. Nevertheless, we believe that
the case presented here was one of primary pulmonary
angiosarcoma. The patient had a two-year evolution
of a pulmonary mass that had gone unmonitored and
untreated for more than two years. It seems apparent
that the previous lesion corresponded to the pulmonary
angiosarcoma that evolved and disseminated during that
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Figure 1. Evolution of angiosarcoma in a 78-year-old female nonsmoker: in A, initial CT scan of the chest showing a left
upper lobe pulmonary mass; in B and C, CT scans of the chest, obtained two years later, showing a 10 x 7 cm lesion in
the left upper lobe, with a small left pleural effusion and small mediastinal lymph nodes; in D, an 8F-fluorodeoxyglucose
positron emission tomography-CT scan showing increased metabolic activity in many organs, greatest in the mass in

the upper left lobe.

Figure 2. Photograph of a mass occluding the left upper
lobe bronchus.

time. This case report also documents the behavior
of a primary pulmonary angiosarcoma, which is
characterized by insidious growth with extensive local
invasion and hematogenous metastasis.®

Early diagnosis of pulmonary angiosarcoma is not
common, because of its rarity and the low index of
suspicion. According to data in the literature, the
average age of pulmonary angiosarcoma patients
is 55.9 years (range, 23.0-82.0 years) and males

are more often affected than are female.® Patients
usually present nonspecific respiratory symptoms that
include hemoptysis, cough, dyspnea, chest pain, and
weight loss. On CT scans, primary angiosarcoma can
be multifocal or can manifest as solitary lesions.*¢7)
Imaging with PET can be useful in the diagnosis,
staging,® and follow-up of patients with angiosarcoma.”®’
In the case presented here, the FDG PET-CT scan
confirmed its usefulness in identifying the regions and
systems involved.

Biopsy and immunohistochemical analysis are essential
for the diagnosis of angiosarcoma. The histological
features can vary within and among cases. Abnormal,
pleomorphic, malignant endothelial cells constitute
the hallmark of angiosarcoma. Those cells can be
rounded, polygonal, or fusiform, with or without an
epithelioid appearance. In well-differentiated areas,
abnormal endothelial cells form functioning vascular
sinusoidal channels that are continuous with normal
vascular channels. In patients with progressively
more aggressive disease, the architecture becomes
more chaotic, with less clearly defined vascular
spaces. In poorly differentiated areas, the malignant
endothelial cells form continuous monolayers, usually
with an epithelioid morphology. An angiosarcoma
typically expresses endothelial markers including
factor VIII-related antigen, CD34, CD31, and Fli-1.
Among those markers, factor VIII-related antigen is

J Bras Pneumol. 2016;42(1):68-70
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Figure 3. Histological examination of the biopsy specimen: in A, extensive necrosis and hemorrhage; in B,
immunohistochemical staining for CD31; in C, immunohistochemical staining for factor VIII-related antigen.

the most specific but the least sensitive. Positivity for
CD31 is relatively specific and extremely sensitive,
being detected in approximately 90% of the cases.
In approximately 30% of the cases, angiosarcoma
expresses cytokeratin.(®

Due to the rarity of angiosarcoma, no standardized
therapy regimen has been established, especially
for primary pulmonary angiosarcoma. Patients with
pulmonary angiosarcoma have been treated with
radiotherapy,®'? surgical resection,“® immuno-
therapy, 519 chemotherapy,“®® or a combination
of those.*®%11) Although none of those treatments
have been shown to be effective, there have been
reports of effective treatments for the condition,*°11
especially in cases of localized disease. It has been
proposed that the most effective treatment is surgery,
which should be considered as early as possible for
resectable tumors.®® However, neoplasms are often

inoperable at the time of diagnosis. Multimodality
therapy, such as the combination of radiotherapy and
immunotherapy (recombinant interleukin-2)% and
that of surgery and chemotherapy, has also proven
to be effective. Chemotherapy with gemcitabine and
docetaxel has been reported to produce a complete
radiographic response.®

The prognosis of pulmonary angiosarcoma is poor,
mortality within the first few months after clinical
presentation, as occurred in the case presented here,
approaching 100%.¢“7

Angiosarcoma is a rare malignant neoplasm, and only
a few dozen cases of primary pulmonary angiosarcoma
have been reported in the literature. It is a diagnostic
challenge for clinicians and pathologists. A high index
of suspicion is essential to its early diagnosis and could
improve its poor prognosis.
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IMAGING IN PULMONARY
MEDICINE

Tumor seeding along the needle track after
percutaneous lung biopsy

Leonardo Guedes Moreira Valle', Rafael Dahmer Rocha',
Guilherme Falleiros Mendes', José Ernesto Succi?, Juliano Ribeiro de Andrade'

Figure 1. Nodule in the right lung apex and percutaneous biopsy of the same: in A, positron emission tomography-CT
(PET-CT) scan showing the nodule (arrow); in B, CT scan showing the point of insertion of the coaxial needle (arrow); in C,
PET-CT scan after 6 months of follow-up, showing an ®F-fluorodeoxyglucose-avid soft tissue mass; and in D, CT scan after
6 months of follow-up, showing bone erosion of the right third rib posteriorly (arrow).

A 56-year-old male patient underwent percutaneous
biopsy of a nodule in the right lung apex (Figure 1A). The
tip of a 19-gauge coaxial needle was positioned in the
posterior chest wall (Figure 1B), and six samples of the
lesion were obtained with a 20-gauge core needle. The
pathological analysis revealed squamous cell carcinoma.
Using an anterior approach, we performed right upper
lobectomy with tumor-free margins. At 6 months of
follow-up, a positron emission tomography-CT scan of
the chest showed an *8F- fluorodeoxyglucose-avid soft
tissue mass (Figure 1C) in the T3-4 interspace, along
the biopsy tract, as well as bone erosion of the right
third rib posteriorly (Figure 1D), suggesting tumor
seeding. A subsequent CT scan of the chest, obtained

two months later, confirmed local disease progression.
We then performed en bloc resection with disease-free
pleural margins, and the pathological analysis confirmed
that tumor seeding had occurred.

Tumor seeding along the biopsy route is exceedingly
rare. Certain factors, such as the use of large-bore
cutting needles, increase the risk of such tumor cell
dissemination, that risk also being greater when the
tumor is an adenocarcinoma.
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TO THE EDITOR:

Primary tumors of the trachea are rare, with an estimated
annual incidence of 2.7 new cases per million population.®
These tumors are approximately 180 times less common
than are lung tumors,? accounting for 0.1-0.3% of all
tumors.?* Their diagnosis is usually delayed, because
the symptoms are initially misinterpreted or patients are
misdiagnosed as having asthma.

Lobular capillary hemangioma (LCH), also known as
pyogenic granuloma, is a benign vascular tumor most
commonly affecting the skin or mucous membranes
(oral and nasal). It is extremely rare among all primary
tracheal tumors, and there are only few case reports
in the literature.( Here, we present the case of a
rare benign tracheal tumor presenting with recurrent
hemoptysis, which was diagnosed by and treated with
bronchoscopic techniques.

A 51-year-old female with a 6-month history of
recurrent hemoptysis was admitted to the hospital after
a significant episode of hemoptysis. She had no other
symptoms (i.e., no sputum production, dyspnea, chest
pain, weight loss, excessive sweating, or fever). She had
a history of papillary thyroid carcinoma, having been
submitted to total thyroidectomy and adjuvant therapy
with radioactive iodine 16 years prior, with no evidence
of relapse to date. Since then, she was on a replacement
treatment regimen with levothyroxine sodium. She
described herself as a nonsmoker and denied any relevant
exposure to tobacco smoke. The physical examination
was unremarkable. Routine laboratory tests revealed no
abnormalities. A chest X-ray was normal. A chest CT scan
with contrast enhancement revealed a newly forming
lesion in the left lateral wall of the trachea (Figure 1A),
with no other significant changes. Flexible bronchoscopy
was performed, confirming the presence of a purple
polypoid bleeding lesion in the left lateral wall of the lower
third of the trachea, without any additional findings. In
order to better control the bleeding, rigid bronchoscopy
was performed, with an 8.5 mm bronchoscope (Karl
Storz Instruments, Tuttlingen, Germany). The lesion
was removed en bloc with rigid forceps, resulting in
significant hemorrhage, which required local instillation
of cold saline and epinephrine (1:10,000); however,
bleeding control failed. Hemostasis was then achieved
using laser photocoagulation (Multidiode Endolaser 30;
INTERmedic Arfran S.A., Barcelona, Spain; Figure 1B).
After the procedure, no additional complications resulting
from the treatment were noted. The histopathology of

Tracheal lobular capillary hemangioma
treated with laser photocoagulation

Hans Dabd', Rita Gomes?, Nelson Teixeira’, Gilberto Teixeira?,
Gabriela Fernandes', Adriana Magalhaes'

the tumor revealed LCH, with no signs of malignancy
(Figure 2).

Tracheal tumors are rare, and there is no clear expla-
nation for that. Some authors suggest that the turbulent
flow in the trachea might protect the mucosa, preventing
the deposit of inhaled carcinogens.®

Tracheal LCH is a benign vascular tumor and is exceed-
ingly rare. Typically, this tumor presents as a painless
bleeding mass adhered to mucosal or cutaneous surfaces
of the upper respiratory tract, most commonly affecting
the lip, nose, oral cavity, or tongue.® Histologically, it
has a distinctive lobular arrangement of capillaries in
an edematous fibroblastic stroma, and the surface is
occasionally ulcerated.®>

Although the pathogenesis of LCH is unclear, various
factors have been implicated, such as hormonal influence,
certain drugs, viral oncogenes, Bartonella sp. infection,
production of angiogenic factors, and cytogenetic clonal
deletion abnormalities,“® There have been no reports
that levothyroxine sodium is among the offending drugs.
Traumatic lesions have also been implicated, although
only in a minority of the cases.**® In the case reported
here, there was a history of endotracheal intubation 16
years prior, due to the thyroid surgery, and that might
have been a contributing risk factor.

Cough and hemoptysis are the most common symptoms
of tracheal LCH,*>7) the latter ranging from minor to
massive.® Our patient presented with a 6-month history
of recurrent hemoptysis.

For cutaneous LCH, various effective treatment
modalities have been reported, including excision,
curettage, electrodessication, chemical cauterization,
and laser surgery. Mucosal LCH has been treated with
snare cautery, excision biopsy, and plaque radiation. The
preferred treatment for LCH of the trachea or bronchus
in adults has yet to be established because of the limited
number of cases®; in general, it depends on the extent
or size of the lesion, age of the patient, comorbidities,
and other factors contributing to the overall clinical
picture.® At early detection, LCH is small and can be
treated endoscopically with low morbidity.”’ Due to the
pathological characteristics of these lesions, bleeding is
a common complication during the removal process, and
hemostasis is difficult to achieve. Despite this, in most
of the reported cases, flexible bronchoscopy produced
favorable responses. However, if the risk of bleeding is
high, the use of rigid bronchoscopy during the removal
process should be considered.® In our patient, rigid
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Figure 1. In A, a chest CT scan with contrast enhancement
showing a small lesion in the left lateral wall of the trachea
(red arrow). In B, bronchoscopic images confirming the
presence of a purple polypoid lesion in the left lateral wall
of the lower third of the trachea; removal of the lesion
(with forceps) resulted in significant hemorrhage, which
was controlled with laser photocoagulation.

bronchoscopy with laser photocoagulation was the
procedure of choice in order to achieve better control

Figure 2. Histological examination of the lesion revealed
numerous small vessels, some of which were capillaries,
arranged in a lobular pattern and separated by a fibrous
stroma with accompanying acute inflammatory changes, thus
confirming the diagnosis of lobular capillary hemangioma.
There were no signs of malignancy (H&E staining;
maghnification x100).

of the bleeding. In a previous report, hemorrhage
during tracheal LCH removal was successfully treated
with laser therapy.(®

The recurrence of skin and mucosal LCH after local
therapy is a well-known concern. Although there is no
formal recommendation other than clinical re-evaluation,
it might be necessary to use bronchoscopy during
the follow-up period, because there is a risk of local
recurrence.®

During the follow-up period, our patient had no
recurrence of hemoptysis. At 27 months after the
treatment, flexible bronchoscopy showed no signs
of relapse. Although exceedingly rare, LCH of the
trachea or bronchus should be considered as a cause
of recurrent hemoptysis, especially in patients with
normal radiological findings.
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LETTER TO THE EDITOR

Bruno Guedes Baldi'

TO THE EDITOR:

Usual interstitial pneumonia (UIP) can be accompanied
by various clinical conditions, probably the most important
of which is idiopathic pulmonary fibrosis (IPF), although
the exact incidence and prevalence of IPF, in Brazil or
elsewhere, remains unknown.*-> The diagnosis of IPF
can be established only after the exclusion of other
diseases potentially associated with the UIP pattern,
such as chronic hypersensitivity pneumonitis, connective
tissue diseases, especially rheumatoid arthritis, drug
toxicity, and asbestosis.*>4* The association between
antineutrophil cytoplasmic antibody (ANCA)-positive
vasculitis and interstitial lung disease (ILD) has recently
been described, including another possible etiology for
the UIP pattern. Here, we report the case of a patient
with an initial diagnosis of IPF who later developed
ANCA-positive vasculitis.

A 62-year-old nonsmoking male patient, a bricklayer,
presented with a one-year history of dry cough and
slowly progressive dyspnea, classified as grade 2 on the
modified Medical Research Council scale. He was being
treated with omeprazole, bromopride, and simvastatin
for gastroesophageal reflux disease and dyslipidemia.
Pulmonary auscultation revealed crackles at both lung
bases, and the SpO, was 97% on room air. The findings
of an HRCT scan of the chest (Figure 1) were consistent
with a UIP pattern. Pulmonary function tests revealed
a mild restrictive pattern (FVC, 78% of predicted/3.6
L; FEV,, 81% of predicted/2.8 L; FEV,/FVC ratio, 0.78;
and total lung capacity, 75% of predicted/5.25 L) with
normal DLCO (92% of predicted/27.6 mL/min/mmHg).
During a six-minute walk test, there was no desaturation
(minimum SpO,, 96%), and the six-minute walk distance
was 548 m.

The results of laboratory tests were normal, and
autoantibody tests were negative, including tests for
rheumatoid factor, antinuclear antibodies, anti-Jo-1,
anti-Scl-70, and ANCA. The findings of a transthoracic
echocardiogram were also normal. A surgical lung biopsy
performed at another institution was reviewed and was
found to show the UIP histopathological pattern, confirming
the diagnosis of IPF. At that time, the patient was still
under treatment for gastroesophageal reflux disease.

After one year of clinical stability, the patient was
admitted to the hospital with a one-month history of
daily fever (38°C) and hematuria, together with swelling
and purple lesions in the lower limbs. Laboratory tests
revealed anemia (hemoglobin, 9.5 g/dL), elevated
C-reactive protein (155 mg/L; reference range, < 5
mg/L) and elevated creatinine (4.5 mg/dL; estimated

Idiopathic pulmonary fibrosis
can be a transient diagnosis

Martina Rodrigues de Oliveira', Daniel Antunes Silva Pereira',
Olivia Meira Dias', Ronaldo Adib Kairalla', Carlos Roberto Ribeiro Carvalho',

creatinine clearance, 14 mL/min). Urinalysis showed
hematuria, proteinuria, and leukocyturia. There were
also a mild reduction in complement C3 (86 mg/dL;
reference range, 90-180 mg/dL) and C4 (9.6 mg/dL,
reference range, 10-40 mg/dL), as well as positivity for
myeloperoxidase-ANCA (1/320), antinuclear antibodies
(1/320, with fine-speckled nuclear staining pattern), and
rheumatoid factor (97 IU/mL).

A new kidney biopsy was performed, and the anal-
ysis of the biopsy sample confirmed the diagnosis of
pauci-immune crescentic glomerulonephritis associated
with microscopic polyangiitis (MPA), and a skin biopsy
of the lower limbs showed leukocytoclastic vasculitis.
Methylprednisolone pulse therapy was administered
at 1 g/day for three days, after which the patient was
started on prednisone at a dose of 1 mg/day that was
gradually tapered thereafter. Subsequent treatment with
mycophenolate (1.5 g/day) produced gradual clinical
improvement. After two years of treatment, the patient
continued to have mild dyspnea (modified Medical
Research Council scale grade 1), to show normal kidney
function, and to test negative for ANCA, and well as to
have stable HRCT and pulmonary function test findings.

In patients with ANCA-positive vasculitis, particularly
MPA, ILD is an uncommon finding and usually affects
older men, with myeloperoxidase-ANCA and a UIP pattern
on histopathology. However, the pathophysiology of the
association of ILD and ANCA-positive vasculitis has not
been fully elucidated.®

Recent studies have demonstrated that there is a
subset of IPF patients who are ANCA-positive at diagnosis
or who convert to ANCA positivity during follow-up
and subsequently develop MPA.®”) Kagiyama et al.(”)
evaluated ANCA positivity and the incidence of MPA in
504 patients with IPF. The authors found that 36 (7%)
of the patients were ANCA-positive at diagnosis of IPF.
Of the 264 patients who were subsequently tested, 29
(11%) converted to ANCA positivity during the first five
years of follow-up. Of the 35 patients who were either
ANCA-positive at diagnosis or subsequently converted
to ANCA positivity, 9 were diagnosed with MPA.

Two drugs, nintedanib and pirfenidone, both of which
slow the decline in lung function, were recently approved
for the treatment of IPF.(5® However, to date, there is
no recommendation regarding the use of those drugs
in patients with ILD associated with ANCA-positive
vasculitis, in whom it has been suggested that the use of
corticosteroids plus cyclophosphamide or rituximab is a
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subpleural reticular opacities in the upper lobes; B) subpleural reticular opacities and discrete areas of ground-glass
abnormalities at the level of the carina; C) peripheral reticular opacities, traction bronchiolectasis, and discrete
areas of ground-glass abnormalities predominantly in the lower lobes; and D) peripheral honeycombing and traction
bronchiolectasis in the lower lobes.

better approach.® The combination of mycophenolate
and corticosteroids can also be considered.

The prognosis of patients with ILD associated with
ANCA-positive vasculitis has not been fully established.
In a study of 49 such patients (82% with MPA), mortality
was 34% in the first 60 months after the diagnosis. In
a review of 65 patients (85% with a UIP pattern) that
were followed for 45 months, 35% showed progression
of ILD and the remaining 65% showed stability or
improvement,® which suggests that the prognosis of
ILD associated with ANCA-positive vasculitis is better
than is that of IPF.(®

In conclusion, this report underscores the potential
for the occurrence of ILD, including a UIP pattern, in
patients with ANCA-positive vasculitis. In that form of
vasculitis, interstitial lung involvement can precede
systemic manifestations and patients can be initially
diagnosed with IPF. We emphasize the importance of
an extensive etiological investigation of patients who
show a UIP pattern, especially of those in whom the
disease has an indolent course. The diagnosis of a
secondary cause could facilitate the definition of the
best therapeutic strategy and the determination of
the prognosis in such patients.
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CONTINUING EDUCATION:
IMAGING

Figure 1. Axial CT scan showing extensive areas of ground-
glass attenuation and diffuse interlobular septal thickening in
both lungs in a patient with pulmonary alveolar proteinosis.

A previously healthy 41-year-old male farmer presented
with a seven-month history of progressive dyspnea
requiring home oxygen supplementation. He was a
smoker (with a smoking history of 45 pack-years).
Physical examination revealed mild respiratory distress,
bilateral crackles at the lung bases, and an SpO, of
81% on room air. The patient had no anemia, and his
leukocyte count was normal, as were other laboratory
test results. An HRCT scan showed extensive areas of
ground-glass attenuation, as well as interlobular and
intralobular septal thickening, together with areas of
consolidation, particularly in the basal and posterior
segments (Figure 1).

Crazy-paving pattern

Bruno Hochhegger'?, Roberto Schumacher Neto', Edson Marchiori**

The aforementioned HRCT findings constitute the
crazy-paving pattern, which is characterized by diffuse
ground-glass opacities in the lung parenchyma, together
with interlobular and intralobular septal thickening.

The crazy-paving pattern is primarily seen in acute
and chronic diseases. A specific etiologic diagnosis is
generally made by analyzing the temporal evolution of
the condition and the clinical and radiological findings.

A crazy-paving pattern associated with chronic
progression is primarily due to interstitial pneumonia,
which is usually associated with reticular opacities,
traction bronchiectasis/bronchiolectasis, and architectural
distortion, with or without honeycombing; adenocarcinoma
with a lepidic growth pattern, which exhibits slowly
progressive growth and is usually accompanied by weight
loss, anorexia, and mild cough, being asymptomatic in
some cases; lipoid pneumonia, which is often associated
with disorders that facilitate chronic aspiration, including
esophageal motility disorders and swallowing disorders
associated with the use of mineral oil, CT scans showing
a crazy-paving pattern predominantly in the posterior
and lower lung segments, together with consolidation
and fat attenuation; and alveolar proteinosis, which is a
rare disease that is characterized by impaired surfactant
clearance, resulting in alveolar filling with protein- and
lipid-rich material and eliciting an interstitial inflammatory
response, which is strongly associated with smoking and,
on CT scans, appears as a diffuse but predominantly
central crazy-paving pattern associated with chronic
progression and, in some cases, well-defined lobular
areas of normal lung parenchyma.

In the case reported here (a previously healthy patient
with a significant smoking history and a crazy-paving
pattern associated with chronic progression), initial working
diagnoses included neoplasm and alveolar proteinosis,
the latter being confirmed by lung biopsy.
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use it?

INTRODUCTION

Researchers used a national registry of lung cancer
patients in the United States to identify the impact of
tumor size and histological type on patient survival. They
included 7,965 patients treated between 1988 and 2000.
As can be seen in Figure 1, they found that survival times
were shorter among the patients with larger tumors (>
5 cm) than among those with smaller tumors (< 1 cm).

The misconception that mortality and survival are
interchangeable comes from the lay use of the terms.
However, in biostatistics, survival is a concept derived
from a specific analytical procedure, whereas mortality
is a dichotomous outcome variable usually compared
between or across two or more groups at a specific
time point (for example, at five years). Survival, in
turn, deals with a time-to-event variable: it measures
the time between the beginning of observation until the
occurrence of an event.

WHY USE SURVIVAL ANALYSIS?

Survival analysis is important when the time between
exposure and event is of clinical interest. In our example,
five-year survival among patients with tumors < 1
cm was 85%, compared with 52% among those with
tumors > 5 cm. Of the patients in that latter group (the
high-risk group), approximately half were dead in five
years. However, knowing that survival after two years
was 70% is also clinically relevant. For highly lethal
diseases, like metastatic cancer, a subgroup submitted
to a new treatment might have a survival advantage in
the first three years but similar mortality after five years.
Comparing mortality at the end of the period does not
distinguish between longer and shorter survival times.

100% pRre—r .
= X
| e T e, e
_ 75% \ :
g I I
2 s0% Two |
A ‘years': Five |
25% PR Aiak p < 0.001
: : Log-rank test
0% * *
0 25 50 75 100 125 150 175

Months

Figure 1. Survival for participants with larger tumors (> 5
cm, solid line) and for those with smaller tumors (< 1 cm,
dotted line). Adapted from Ost et al. (Recommended reading).

What is survival analysis, and when shouid |
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Calculating survival is also useful for methodological
reasons; for example, when study participants are lost
to follow-up. When the study ends, investigators might
not know if a given participant is dead or alive, but they
know that he or she was alive at least until their last
visit. In addition, some participants might be followed
for less than five years because they enter the study
at a later date. When the study ends, they might have
not experienced the event because their follow-up was
interrupted. In Figure 1, it can be seen that survival
continues to decrease from two to five years. In survival
analysis, data related to participants who did not expe-
rience the event by the end of the study or were lost to
follow-up are censored: they contribute to the analysis
up to the last point at which the investigators knew that
the participants were still alive.

Survival analysis uses conditional probability; that is,
the probability of surviving up to time t, given that a
subject was alive at the beginning of a specified time
interval. The Kaplan-Meier method is used in order to
estimate survival probability at several time intervals and
to graphically illustrate survival over time. The log-rank
test is a nonparametric test used in comparing survival
curves between two or more groups.

SOME INTERESTING FACTS ABOUT
SURVIVAL

In survival analysis, censored data are not the same
as missing data. Participants whose data are censored
are not excluded and contribute time at risk to the
analysis up to the last interval during which they were
alive. Therefore, imputation methods are not needed.

Censoring due to loss to follow-up is only acceptable
for a small percentage of cases and when the prognosis
of participants lost to follow-up is assumed to be the
same as those remaining in the study.

The outcome of survival analysis does not have to be
time-to-death; it can be other time-to-event outcomes,
such as time-to-pregnancy after fertility treatment and
time-to-ventilator weaning.
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Manuscript: How many patients with idiopathic pulmonary fibrosis are there in Brazil?

Publication: ] Bras Pneumol. 2015;41(6):560-1.

DOI: http://dx.doi.org/10.1590/51806-37562015000000165

On page 561 of the original publication, right column, first paragraph, lines two to nine, where it is written

“From Table 1, we might assume that the annual incidence of IPF cases is between 6,841 and 9,997 cases/100,000
population, whereas its prevalence ranges between 13,945 and 18,305 cases/100,000 population. Because IPF
is quite rare in young people, if we limit the analysis only to the > 55-year age bracket, the projected prevalence
might be between 9,986 and 16,109 cases/100,000 population.”

it should read

“From Table 1, we might assume that the annual incidence of IPF is between 6,841 and 9,997 cases (3.5-5.1/100,000
population), whereas its prevalence ranges between 13,945 and 18,305 cases (7.1-9.4/100,000 population).
Because IPF is quite rare in young people, if we limit the analysis only to the > 55-year age bracket, the projected
prevalence might be between 9,986 and 16,109 cases (5.1-8.3/100,000 population).”
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Manuscript: Cost analysis of nucleic acid amplification for diagnosing pulmonary tuberculosis, within the context
of the Brazilian Unified Health Care System

Publication: J Bras Pneumol. 2015;41(6):536-8.

DOI: http://dx.doi.org/10.1590/51806-37562015000004524

On page 536 of the original publication, where it is written

Marcia Pinto, Anete Trajman, Ricardo Steffen, Aline Piovezan Entringer,
it should read

Marcia Pinto, Aline Piovezan Entringer, Ricardo Steffen, Anete Trajman.
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Manuscript: Bronchiectasis caused by common variable immunodeficiency
Publication: ] Bras Pneumol. 2015;41(5):482-3.

DOI: http://dx.doi.org/10.1590/S51806-37132015000000095

On page 482 of the original publication, where it is written

Paulo Henrique do Amor Divino, José Henrique de Carvalho Basilio, Renato Moraes Alves Fabbri, Igor Polénio Bastos,
Wilma Carvalho Neves Forte,

it should read

Paulo Henrique do Amor Divino, José Henrique de Carvalho Basilio, Renato Moraes Alves Fabbri, Igor Bastos Polonio,
Wilma Carvalho Neves Forte.

© 2016 Sociedade Brasileira de Pneumologia e Tisiologia ISSN 1806-3713



INSTRUCTIONS FOR AUTHORS

The Jornal Brasileiro de Pneumologia (J Bras
Pneumol, Brazilian Journal of Puimonology) ISSN-
1806-3713, published once every two months, is the
official organ of the Sociedade Brasileira de Pneumologia
e Tisiologia (Brazilian Thoracic Society) for the publi-
cation of scientific papers regarding Pulmonology and
related areas.

After being approved by the Editorial Board, all
articles will be evaluated by qualified reviewers, and
anonymity will be preserved throughout the review
process.

Articles that fail to present merit, have significant
errors in methodology or are not in accordance with the
editorial policy of the journal will be directly rejected by
the Editorial Board, with no recourse. Articles may be
written in Portuguese, Spanish or English. In the online
version of the Journal (www.jornaldepneumologia.com.
br, ISSN-1806-3756), all articles will be made available
in Spanish or Portuguese, as well as in English. Authors
may submit color figures. However, the cost of printing
figures in color, as well as any related costs, will be
borne by the authors.

For further clarification, please contact the Journal
Secretary by e-mail or by telephone.

The Jornal Brasileiro de Pneumologia upholds the
World Health Organization (WHO) and International
Committee of Medical Journal Editors (ICMJE) policies
regarding the registration of clinical trials, recognizing
the importance of these initiatives for the registra-
tion and international, open-access dissemination of
information on clinical trials. Therefore, as of 2007,
the Journal only accepts clinical trials that have been
given an identification number by one of the clinical
trials registries meeting the criteria established by the
WHO and the ICMJE. This identification number must be
included at the end of the abstract.

Within this context, the Jornal Brasileiro de
Pneumologia adheres to the definition of a clinical
trial as described by the WHO, which can be summa-
rized as “any study that prospectively assigns human
beings to be submitted to one or more interventions
with the objective of evaluation the effects that those
interventions have on health-related outcomes. Such
interventions include the administration of drugs, cells
and other biological products, as well as surgical proce-
dures, radiological techniques, the use of devices,
behavioral therapy, changes in treatment processes,
preventive care, etc

Authorship criteria

An individual may be considered an author of an
article submitted for publication only if having made a
significant intellectual contribution to its execution. It is
implicit that the author has participated in at least one
of the following phases: 1) conception and planning of
the study, as well as the interpretation of the findings;
2) writing or revision of all preliminary drafts, or both,
as well as the final revision; and 3) approval of the final
version.

Simple data collection or cataloging does not consti-
tute authorship. Likewise, authorship should not be
conferred upon technicians performing routine tasks,
referring physicians, doctors who interpret routine exams
or department heads who are not directly involved in
the research. The contributions made by such individ-
uals may be recognized in the acknowledgements.

The accuracy of all concepts presented in the manu-
script is the exclusive responsibility of the authors. The
number of authors should be limited to eight, although
exceptions will be made for manuscripts that are consid-
ered exceptionally complex. For manuscripts with more
than six authors, a letter should be sent to the Journal
describing the participation of each.

Presentation and submission of manuscripts

All manuscripts must be submitted online from the
home-page of the journal. The instructions for submis-
sion are available at: www.jornaldepneumologia.com.
br/sgp. Although all manuscripts are submitted online,
they must be accompanied by a Copyright Transfer
Statement and Conflict of Interest Statement signed by
all the authors based on the models available at: www.
jornaldepneumologia.com.br.

It is requested that the authors strictly follow the
editorial guidelines of the journal, particularly those
regarding the maximum number of words, tables and
figures permitted, as well as the rules for producing the
bibliography. Failure to comply with the author instruc-
tions will result in the manuscript being returned to the
authors so that the pertinent corrections can be made
before it is submitted to the reviewers.

Special instructions apply to the preparation of
Special Supplements and Guidelines, and authors
should consult the instructions in advance by visiting the
homepage of the journal.

The journal reserves the right to make stylistic,
grammatical and other alterations to the manuscript.

With the exception of units of measure, abbrevia-
tions should be used sparingly and should be limited
only to those that are widely accepted. These terms
are defined in the List of Abbreviations and Acronyms
accepted without definition in the Journal. Click here
(List of Abbreviations and Acronyms). All other abbrevi-
ations should be defined at their first use. For example,
use “C-reactive protein (CRP)”, and use “CRP” there-
after. After the definition of an abbreviation, the full term
should not appear again. Other than those accepted
without definition, abbreviations should not be used
in titles, and their use in the abstracts of manuscripts
should be avoided if possible.

Whenever the authors mention any substance or
uncommon piece of equipment they must include the
catalogue model/number, name of manufacturer, city
and country of origin. For example:

. ergometric treadmlll (model ESD-01; FUNBEC,
Séo Paulo Brazil) .

In the case of products from the USA or Canada,
the name of the state or province should also be cited.
For example

gumea pig liver tTg (T5398; Sigma, St. Louis,
MO, USA)

Manuscript preparation

Title Page: The title page should include the title
(in Portuguese and in English); the full names, highest
academic degrees and institutional affiliations of all
authors; complete address, including telephone number,
fax number and e-mail address, of the principal author;
and a declaration of any and all sources of funding.

Abstract: The abstract should present the informa-
tion in such a way that the reader can easily understand
without referring to the main text. Abstracts should not
exceed 250 words. Abstracts should be structured as
follows: Objective, Methods, Results and Conclusion.
Abstracts for review articles and case reports may be
unstructured.

Abstracts for brief communications should not
exceed 100 words.

Summary: An abstract in English, corresponding
in content to the abstract in Portuguese, should be
included.

Keywords: Three to six keywords in Portuguese
defining the subject of the study should be included as
well as the corresponding keywords in English. Keywords
in Portuguese must be based on the Descritores em
Ciéncia da Saude (DeCS, Health and Science Keywords),
published by Bireme and available at: http://decs.bvs.
br, whereas keywords in English should be based on the


http://www.jornaldepneumologia.com.br/imagebank/JBP_Abbreviations-final_(2).pdf

National Librarg of Medicine Medical Subject Headinﬂs
(MeSH), available at: http://www.nIm.nih.gov/mesh/
MBrowser.html.

Text:

Original articles: For original articles, the
text (excluding the title page, abstracts, refer-
ences, tables, figures and figure legends)
should consist of 2000 to 3000 words.
Tables and figures should be limited to a total of five.
The number of references should not exceed 30.
Original articles should be divided into the following
sections: Introduction, Methods, Results, Discussion,
Acknowledgments, and References. The Methods
section should include a statement attesting to the
fact the study has been approved by the ethics in
human research committee or the ethics in animal
research committee of the governing institution.
There should also be a section describing the statistical
analysis employed, with the respective references. In
the Methods and Results sections, subheadings may
be used, grovided that they are limited to a reason-
able number. Subheadings may not be used in the
Introduction or Discussion.

Review and Update articles: Review and
Update articles are written at the request of the
Editorial Board, which may occasionally accept unso-
licited manuscripts that are deemed to be of great
interest. The text should not exceed 5000 words,
excluding references and illustrations (figures or
tables). The total number of illustrations should not
exceed eight. The number of references should not
exceed 60.

Pictorial essays: Pictorial essays are also
submitted only at the request of the Editors or after
the authors have consulted and been granted permis-
sion by the Editorial Board. The text accompanying
such essays should not exceed 3000 words, excluding
the references and tables. No more than 12 illus-
trations (figures and tables) may be used, and the
number of references may not exceed 30.

Case Reports: Case Reports should not exceed
1500 words, excluding title page, abstract, refer-
ences and illustrations. The text should be composed
of: Introduction, Case Report, Discussion and
References. It is recommended that any and all infor-
mation that might identify the patient be withheld,
and that only those laboratory exams that are impor-
tant for the diagnosis and discussion be presented.
The total number of illustrations (figures or tables)
should not exceed three, and the number of refer-
ences should be limited to 20. When the number of
cases presented exceeds three, the manuscript will
be classified as a Case Series, and the same rules
applicable to an original article will be applied.

Brief Communications: Brief communications
should not exceed 1500 words, excluding references
and tables. The total number of tables and figures
should not exceed two, and the references should be
limited to 20. The text should be unstructured.

Letters to the Editor: Letters to the Editor
should be succinct original contributions, not
exceeding 800 words and containing a maximum
of 6 references. Comments and suggestions related
to previously published materials or to any medical
theme of interest will be considered for publication.

Correspondence: Authors may  submit
comments and suggestions related to material previ-
ously published in our journal. Such submissions
should not exceed 500 words.

Imaging in Pulmonary Medicine: Submissions
should not exceed 200 words, including the title, text,
and references (no more than three). Authors may
include up to three figures, bearing in mind that the
entire content will be published on a single page.

Tables and Figures: All tables and figures should
be in black and white, on separate pages, with legends
and captions appearing at the foot of each. All tables
and figures should be submitted as files in their original
format. Tables should be submitted as Microsoft Word
files, whereas figures should be submitted as Microsoft
Excel, TIFF or JPG files. Photographs depicting surgical
procedures, as well as those showing the results of
exams or biopsies, in which staining and special
techniques were used will be considered for publi-
cation in color, at no additional cost to the authors.
Dimensions, units and symbols should be based on the
corresponding guidelines set forth by the Associacao

Brasileira de Normas Técnicas (ABNT, Brazilian
Association for the Establishment of Technical Norms),
available at: http://www.abnt.org.br.

Legends: Legends should accompany the respec-
tive figures (graphs, photographs and illustrations)
and tables. Each legend should be numbered with an
Arabic numeral corresponding to its citation in the text.
In addition, all abbreviations, acronyms, and symbols
should be defined below each table or figure in which
they appear.

References: References should be listed in order
of their appearance in the text and should be numbered
consecutively with Arabic numerals. The presenta-
tion should follow the Vancouver style, updated in
October of 2004, accordin(_? to the examples below.
The titles of the journals listed should be abbrevi-
ated according to the style presented by the List of
Journals Indexed in the Index Medicus of the National
Library of Medicine, available at: http://www.ncbi.
nlm.nih.gov/entrez/journals/loftext.noprov.html.
A total of six authors may be listed. For works with
morei than six authors, list the first six, followed by
‘et al.’

Examples: Journal Articles
1. Neder JA, Nery LE, Castelo A, Andreoni S, Lerario

MC, Sachs AC et al. Prediction of metabolic and

cardiopulmonary responses to maximum cycle

ergometry: a randomized study. Eur Respir J.

1999;14(6):1204-13.

Abstracts
2. Singer M, Lefort J, Lapa e Silva JR, Vargaftig BB.

Failure of granulocyte depletion to suppress mucin

production in a murine model of allergy [abstract].

Am ] Respir Crit Care Med. 2000;161:A863.
Chapter in a Book
3. Queluz T, Andres G. Goodpasture’s syndrome.

In: Roitt IM, Delves PJ, editors. Encyclopedia of

Immunology. 1st ed. London: Academic Press;

1992. p. 621-3.
Official Publications
4. World Health Organization. Guidelines for

surveillance of drug resistance in tuberculosis.
WHO/Tb, 1994;178:1-24.

Theses

5. Martinez TY. Impacto da dispnéia e parametros
funcionais respiratorios em medidas de qualidade
de vida relacionada a saude de pacientes com
fibrose pulmonar idiopatica [thesis]. Sdo Paulo:

Universidade Federal de Sao Paulo; 1998.
Electronic publications
6. Abood S. Quality improvement initiative in nursing

homes: the ANA acts in an advisory role. Am ]

Nurs [serial on the Internet]. 2002 Jun [cited

2002 Aug 12]; 102(6): [about 3 p.]. Available

from: http://www.nursingworld.org/AIJN/2002/

june/Wawatch.htm
Homepages/URLs
7. Cancer-Pain.org [homepage on the Internet]. New

York: Association of Cancer Online Resources,

Inc.; c2000-01 [updated 2002 May 16; cited

2002 Jul 9]. Available from: http://www.cancer-

-pain.org/

Other situations:

In other situations not mentioned in these author
instructions, authors should follow the recommenda-
tions given by the International Committee of Medical
Journal Editors. Uniform requirements for manu-
scripts submitted to biomedical journals. Updated
October 2004. Available at http://www.icmje.org/.

All correspondence to the Jornal Brasileiro de
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Editor-Chefe do Jornal Brasileiro de Pneumologia
SCS Quadra 01, Bloco K, Salas 203/204 - Ed.
Denasa. CEP: 70.398-900 - Brasilia - DF, Brazil
Telefones/Fax: 0xx61-3245-1030,
0xx61-3245-6218

Jornal Brasileiro de Pneumologia e-mail address:
jpneumo@jornaldepneumologia.com.br
(Assistente Editorial - Luana Campos)

Online submission of articles:
www.jornaldepneumologia.com.br
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XVII Curso Nacional de
Atualizagcao em Pneumologia
Data: 21 a 23 de abril de 2016
Local: S&o Paulo/SP
Informag0es: eventos@sbpt.org.br
Fone: 0800 61 6218

VII Curso Nacional de
Ventilagdo Mecanica
IV Curso Nacional de Sono
Data: 18 a 20 de agosto de 2016
Local: S3o Paulo/SP
Informag0es: eventos@sbpt.org.br
Fone: 0800 61 6218

EVENTS 2015/2016

INTERNACIONAIS

ATS 2016
Data: 13 a 18 de maio de 2016
Local: San Francisco/CA-USA
Informagdes: www.thoracic.org

SEPAR 2016
Data: 10 a 13 de junho de 2016
Local: Granada/Espanha
Informagbes: www.separ.es

ALAT 2016
Data: 06 a 09 de julho de 2016

Local: Centro de Convengdes Casa Piedra,

Santiago/Chile

Informagdes: https://www.congresosalat.org/
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Informag0es: eventos@sbpt.org.br
Fone: 0800 61 6218

ERS 2016
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Local: Londres, Reino Unido
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alca inspiratdria (FVL), capacidade vital lenta (SVC) e ventilagao voluntaria
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Programa EasyWare com atualizacao gratuita vitalicia.

Gera relatérios em qualquer impressora.

Memoriza mais de 500 exames no easyone e memdria ilimitada no PC.
Exames em tempo real com visualizagao do sopro no pc.

Easy
EasyOne EasyOne PRO

- SISTEMA PORTATIL DE ANALISES
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- INCLUI ESPIROMETRIA E TESTES DE _
CAPACIDADE PULMONAR POR DIFUSAO
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ClenilHFA

dipropionato de beclometasona
O tratamento da asma ao alcance de todos' de curta acéo, conforme o GINA preconiza’

COMODIDADE POSOLOGICA:’ NOVIDADE
ADULTOS:
3 en

 Reduz os sintomas e controla a inflamagao®
 Pode ser usado em combinagao com broncodilatadores

250 mcg - 2 doses, 2-4 X ao dia

250 mcg Jet® - 2 doses, 2-4 X ao dia = Clenil
CRIANCAS:
50 mcg - 2 doses, 2-4 X ao dia AQUITEM , ) %‘.ﬁ?‘uum)

FARMACIA
POPULAR

oHFA 250 Mg

uuuuuuuu
uuuuuuu

Custo Zero para seu paciente'

Referéncias Bibliograficas: |- Miistério da Satde. Gabinete do Ministro. Portaria n® 1,146, de | de junho de 2012 Altera e acresce dispositivos & Portania n® 971/GMIMS, de 17 de
maio de 2012, para amplar a cobertura da gratuidade no &mbito do Programa Farmdcia Populer do Brasl. DOU, Brasfia, DF 4 de junho de 2012, P72-73,
2- http://portaldasaude saude govbriindex phplcidadao/principallagencia-saude/noticias-anteriores-agencia-saude/2740. 3= Diretrizes da Sociedade Brasileira de Pneumologia e Tisiologia
para 0 manejo da asma - 2012.]. Bras Pneumo. 2012;38 (supl. 1) S1-546. 4= Global Strategy for asthma management and prevention. GINA 2014, 5= Bula do medicamento Clenif® HFA

Clenil® HFA dpropionato de becometasona. USO ADULTO E PEDIATRICO (somerte & apresentagio de 50 mcg). COMPOSICAO, FORMA FARMACEUTICA E
APRESENTAGOES: Solugio pressurizada para indagio (aerossol). Clenif® HFA Spray 50,200 e 250 meg aerossol com 200 doses. Cleni® HFA Jet® 250 meg aerossol com 200 doses, INDICAGOES:
tratamento e prevengio da asma brnquica e bronqute, bem como nos processos inflamatdrios des vias aéreas superiores, CONTRAINDICACOES hipersenshilidade individual aos derivados
corticosteroides,hipersenshilidade a0 alool ou a qualguer outro consttuinte desta formulacio, uberculose pulmonar herpes simples ou crises asméticas, CUIDADOS E ADVERTENCIAS: como
todo corticoide inalatdrio, Cleni® HFA deve ser wtilzado com cattela em pacientes com tuberculose ativa ou latente e infecgo flingica, bacteriana ou vial das vias aéreas.Também utizar com catela em
pacientes portadores de anormalidades pulmonares como bronquiecstasia e pneumaconiose, uma vez que & mesmas estao relacionadas com maior susceptibiidade & infecges fingicas. Uso em idosos,
criangas e outros grupos de risco: como qualquer outro medicamento recomenda-se atengio especial na administragéo em pacientes idosos, O tratamento de pacientes com anomalias pumonares
como bronguiectasia e pneumoconiose, com a possiblidade de infecgdes lingicas, deve ser restrito. Administragdo durante a gravidez ou aleitamento em muheres grévidas, 0 medicamento
deve ser utiizado no caso de efefiva necessidade e sob superviso médica. O uso do dipropionato de beclometasona em mées amamentando requer que os beneficios da terapéutica sejam levados em
consideragio frente aos riscos para mée e lactente. Interagdes medicamentosas: os pacientes dever ser avisados que o medicamento contém pequena porcentagem de dlcool e glceral. Em doses
normais, ndo ha risco para os pacientes. Ha um potendial tedrico de interago particulanmente em pacientes sensivels a dlcool utiizando dissulfiram ou metronidazol. Reagdes adversas/Efeitos
colaterais: candidiase na boca e gargenta, rouquico e imtagdo na garganta, rash cutaneo, urticdria, prurido, entema, efeitos colaterais sistémicos (supresséo da adrenal, retardo no crescimento de criangas
e adolescentes, diminuigdo da densidade mineral sse, catarata, glaucoma), edema de olhos, faces,labios e garganta, broncoespasmo paradoxal, chiado, dispneia, tosse, hiperatividade psicomotora, istdrbios
do sono, ansiedade, depressio, agressividade, mudangas comportamentais (predominantemente em criangas), dor de cabega, néusea. POSOLOGIA: Clenil® HFA 50 meg: Criangas:  dose usul
inical é de 100 meg 2 400 meg, de 12 em 12 horas. Dependendo da severidade da condigio asmatica, a dose diénia pode ser fracionada de 8 em 8 horas ou ainda de 6 em 6 horas. Adultos (incluindo
0s idosos): A dose inicial usual é de 200 meg a 800 meg, (4 jatos) de 12 em 12 horas. A dose total diria pode ser dividida em tomadas de 8 em 8 horas ou ainda tomadas de 6 em 6 horas. Clenil®
HFA 200 meg: Criangas: NAQ DEVE SER UTILIZADO POR CRIANGAS. Adultos (incluindo os idosos): A dose inical do produto é de 200 meg (umjato), de 12 em 12 horas. De acordo
com a necessidade do paciente, pode-se prescrever doses mais altas (até 4 atos por dia). A dose total didria deve ser dividida em tomadas de 12 em 12 horas, tomadas de 8 em 8 horas ou ainda tomadas
de 6 em 6 horas, Clenil® HFA 250 meg: Criangas: NAO DEVE SER UTILIZADO POR CRIANCAS. Adultos (incluindo os idosos): A dose inical do produto é de 2 jatos (500 meg), de 12
em |2 horas. Dependendo da severidade da doenga, doses mas altas (até 8 jatos por dia) podem ser dvididas em tomadas de |2 em 12 horas ou tomadas de 8 em 8 horas ou ainda tomadas de 6 em 6
horas. Pacientes com insuficiéncia renal ou hepatica: Nenhum ajuste de dose € necessério. VENDA SOB PRESCRICAO MEDICA. SE PERSISTIREM OS SINTOMAS, 0
MEDICO DEVERA SER CONSULTADO.Reg MS: 1005801 1. SAC:0800-1 14 525 wwichiesicombr

INTERAGOES MEDICAMENTOSAS: Ha un potencal teric denteraiopatculrmente em pacetes senshes ool ulzando
dssuffram ou metronidazol, CONTRAINDICACOES: hipersensibilidade individual aos erivados corticosteroides, hipersensibildade a0
alcool ou a qualquer outro constiuinte desta formulagao,tuberculose pulmoner, herpes simples o criss asmaticas

Material destinado exclusivamente a classe médica
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UMA NOVA ESPERANCA

NO TRATAMENTO DA

FIBROSE PULMONAR
IDIOPATICA

Mean e Tt

L %

Aprovado pela ANVISA OFEV® (Nintedanibe)
para o tratamento de pacientes com FPI

OFEV® retarda a progressao da doen¢a.
através da reducao do declinio anualda
CVF em aproximadamente 50%, em_
diversos perfis de pacientes incluindo:2

— Com doenca inicial (CVF >90% d
— Sem faveolamento em TCAR
— Com enfisema concomitant"

Adaptado de Richeldi et al, 2014.
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Além disso, OFEV® demonstrou reduzir em 68% o risco de exacerbacées adjudicadas.*

OFEV" (Esilato de nintedanibe) - uso adulto. Apresentagdo: capsulas de 100 mg e 150 mg - embalagens com 60 capsulas moles. Indicacdo:
tratamento e retardo da progressao da fibrose pulmonar idiopatica. Contraindica¢cdes: em casos de hipersensibilidade conhecida ao
nintedanibe, amendoim, soja, ou a qualquer excipiente do produto e durante a gravidez. Reagdes adversas: diarreia, nauseas e vomitos, dor
abdominal, diminuicdo do apetite, perda de peso e aumento das enzimas hepaticas. Precaug¢oes: diarreia deve ser tratada com hidratagdao
adequada e medicamentos antidiarreicos (como loperamida) e pode exigir a redugcdo. da dose ou interrup¢ao do tratamento; se vomitos
persistirem mesmo com tratamento de suporte adequado (incluindo terapia antiemética), pode ser necessario reduzir ou interromper o
tratamento. Valores de transaminases hepaticas e bilirrubina séricas devem ser investigados antes do inicio do tratamento, periodicamente ou .
quando clinicamente indicado. Nao deve ser usado em pacientes com insuficiéncia hepatica moderada e grave. Tratar pacientes com maior
risco cardiovascular, incluindo doenca arterial coronaria conhecida, requer cuidados. A interrupcao do tratamento deve ser considerada em
pacientes com sinais ou sintomas de isquemia miocardica aguda. Pacientes com risco conhecido para sangramento somente devem ser
tratados se o beneficio superar o risco. Ndo deve ser usado em gestantes, pois pode causar dano fetal (categoria D), ou lactantes.
Recomenda-se o uso de metodos contraceptivos adequados (preservativos) durante pelo menos até 3 meses apés a ultima dose. Nao ha
indicagdo do uso em criangas e adolescentes. Interagées: O uso dos seguintes medicamentos podem aumentar ou reduzir o efeito do
tratamento com nintedanibe; cetoconazol, eritromicina, rifampicina, carbamazepina, fenitoina e erva-de-sao-jodo. Posologia: 150 mg por via
oral de 12 em 12hs junto com agua e alimentos. Ajustes de dose: além do tratamento sintomatico, o manejo dos efeitos colaterais de pode incluir
a reducao da dose (para 100 mg duas vezes ao dia) ou a interrup¢do temporaria. Havendo esquecimento da dose, ndo tomar uma dose
adicional. Nao se deve exceder a dose diaria maxima recomendada de 300 mg. NECESSIDADE DE REFRIGERACAO (conservar entre 2° C e
8° C) e na embalagem original para proteger da umidade; Bula aprovada pela ANVISA em 26/1Q/2015. OFEV' E UM MEDICAMENTO, SE
PERSISTIREM OS: SINTOMAS, O MEDICO DEVERA SER CONSULTADO. VENDA SOB PRESCRICAO MEDICA. MS 1.0367.0173. Boehringer
Ingelheim do Brasil Quimica_e Farmacéutica Ltda. Rod. Regis Bittencourt (BR116), km 286. ltapecerica da Serra - SP. CNPJ /MF n®
- 60.831i658/0021-10, Industria Brasileira. SAC 0800-7016633. Se persistirem os sintomas, o médico devera ser consultado.

Referénciéé:"l?Gary M. Hunninghake, A New Hope for Idiopathic Pulmonary Fibrosis. N Engl J Med 2014; 370:2142-2143 2. Richeldi L et al.
Efficacy-and Safety.of Nintedanib in [diopathic Pulmonary Fibrosis. N Engl J Med 2014;370:2071-82.

CONTRAINDICACAO: EM CASOS DE HIPERSENSIBILIDADE CONHECIDA AO NINTEDANIBE,
AMENDOIM -OU SOJA: INTERACAO MEDICAMENTOSA: CETOCONAZOL OU ERITROMICINA -
PODEM AUMENTAR A EXPOSICAO-AO NINTEDANIBE.

FPI: Fibrose Pulmonar Idiopatica

CVF: Capacidade Vital Forcada

TCAR: Tomografia Computadorizada de Alta Resolucéo

*Exacerbacoes adjudicadas; exacerbagdes agudas relatadas pelos investigadores e que foram
confirmadas por um comité de adjudicacdo cego em uma analise de sensibilidade pré-especificada.™ *
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|”|l Ingelhelm nmtedambe Boehringer Ingelheim
® Boehringer Ingelheim International GmbH. Todos os direitos reservados. Novembro de 2015. TRATE AGORA. 0800 7016633
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