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Chronic obstructive pulmonary disease and malnutrition:

why are we not winning this battle?”

[VONE MARTINS FERRERA 1 (TE SBPT)

Objectives: To review the mechanisms involved in the origin of malnutrition in patients with chronic obstructive
pulmonary disease (COPD), and to make a systematic review of randomized controlled studies, to clarify the
contribution of nutritional supplementation in patients with stable COPD. Method: A systematic review of articles
published in the field of nutrition, in any language and from several sources, including Medline, Embase, Cinahl,
and the Cochrane Registry on COPD, as well as studies presented at congresses in the US and Europe. Results:
Studies on nutritional supplementation for more than two weeks showed a very small effect, not reaching statistical
significance. A linear regression study found that old age, relative anorexia, and high inflammatory response are
associated with non-response to nutritional therapy. Conclusion: Currently, there is no evidence that nutritional
supplementation is truly effective in patients with COPD. Factors associated with non-response suggest a
relationship with the degree of inflammation, including high TNF-alpha levels. Measuring inflammation markers
may be useful to determine prognosis and adequate therapy. Treatment with anti-inflammatory cytokines or
cytokine inhibitors seems promising for the future. (J Pneumol 2003;29(2):107-15)
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Acronyms and abbreviations used in this article

COPD - Chronic obstructive pulmonary disease
TNF-alpha — Tumor necrosis factor alpha

DALY - Disability adjusted life year

BMI - Body mass index

FEV1 - Forced expiration volume in the first second

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is
characterized by a not entirely

reversible limitation of the airflow. This airflow
limitation is progressive and associated with an
abnormal inflammatory response of the lung to gases

and harmful particles (1),

DEXA - Dual X-ray absorptiometry
CHO - Carbohydrate

VCOg9 - Production of carbon dioxide
IGF-1 - Insulin-like factor

GH - Growth hormone

CIH - Creatinine index — height
IFN-y — Interferon

NF-kB — Nuclear factor kB

PaO9 — Partial oxygen pressure

REE - Resting energy expenditure

The clinical manifestations of COPD are not limited
to pulmonary inflammation only. It is a disease that is
actually associated with clinically significant systemic

alterations (2). The systemic aspect includes oxydative
stress and high levels of inflammatory mediators and
acute-phase proteins. As in other inflammatory
diseases, weight loss, muscular mass loss and tissue
depletion are also seen in COPD.
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DIMENSIONS OF THE PROBLEM

COPD is recognized all over the world as a public
health problem. In the US alone, it already affects more
than 17 million people and is responsible for the loss of

more than half a million potential years of life 3). 1t
accounts for an estimated direct annual cost of more
than US$ 18 million, besides its significantly negative
impact on the population’s work force. Due to its
progressive and limiting nature, COPD interferes with
the working performance, leading to a significant loss
of productivity and income. A recent study used data
from the Third National Health and Nutrition Research
and estimated that, in 1994, COPD was responsible for

the loss of at least US$ 9.9 billion in the USA(3),

In Brazil, the estimates are that at least 7.5 million
people have COPD; although recent economic data
are not available, the results are certainly not less
devastating.

As opposed to cardiovascular diseases, for which the
number of deaths has decreased over the last years,
mortality due to COPD continues to grow. It is
estimated that, by 2020, COPD will be worldwide the
fifth largest cause of DALY (disability adjusted life year
= loss of years of life due to early mortality and years of
living with the disease, adjusted for the severity of the
disease). COPD will only be preceded by ischemic
heart disease, depression, traffic accidents, and

cardiovascular disease(1).

Malnutrition has a rather negative impact on the
clinical outcome of patients with COPD, since
nutrition and ventilation are closely related. Oxygen
and nutrients are necessary and participate together in
the process of breathing and supplying energy for the
daily life activities.

A significant number of patients with COPD present
involuntary weight loss during the disease. The
numbers range between 20-30% in stable patients and
can reach 50% in hospitalized patients with respiratory

failure(4),

LOW BODY MASS INDEX (BMI) — CONSEQUENCE
OR CAUSE?

It is still uncertain whether weight loss is a
consequence of the disease or actually a risk factor. For
decades, it was thought that malnutrition was an
inevitable consequence of the disease. More recently,
there are studies suggesting that individuals which are
susceptible to COPD seem to be thinner than the non-
susceptible.

An observational retrospective epidemiological study
found that, in men, the risk of developing COPD varied
inversely to their initial BMI, even after correction for
other factors, including smoking, age, EFV1, abdominal

obesity, and level of education. However, this study
has two major limitations: it is retrospective and did

not include a sufficient number of women (5.,

In animals, malnutrition has been associated with
emphysematous alterations of the lung, possibly related
to an antiprotease deficiency. Findings of emphysema,
bronchiectasis and bullae in a young woman with

anorexia nervosal®) raised the hypothesis of the so-
called “nutritional emphysema”. However, Pieters et
al. rejected this hypothesis, based on their study of 24
women with anorexia nervosa, since their pulmonary
function tests were normal. Diffusion capacity was
normal, although lower in smokers. It is interesting to
note that in this study the respiratory muscle pressures
were rather compromised, with an IPmax at 59% of the
expected, and an EPmax at 35% of the expected value,
in addition to an increase of the residual volume

(160% of the expected)(7).

CONSEQUENCES OF MALNUTRITION

Several studies have demonstrated the association
between malnutrition and functional damage in

patients  with coPD®-12) various factors can
contribute to the respiratory damage. Malnutrition
damages the normal functioning of the skeletal

muscles, whether there is a lung disease or not 8),
Malnutrition reduces the diaphragmatic mass and
contributes to the decreasing of strength and resistance

of the respiratory muscles (8,10), Consequently,
patients who lose weight have more dyspnea, a higher
degree of air trapping, and a greater limitation to
exercise than those with a stable weight and the same

degree of obstruction13). Furthermore, their diffusion

capacity is usually more damaged(M). As the muscle
mass and function decrease, the muscles undergo a
greater demand in order to keep up the ventilation
work. Over time, the muscles become less efficient due
to fatigue. Respiratory failure then becomes common,
as the weight loss progresses.

These changes are not limited to the respiratory
muscles only, since the other skeletal muscles are
affected as well, determining a decrease in mobility
and a higher risk of falling. Additionally, malnutrition is

in direct correlation with osteoporosis(1 516),
Malnutrition has also been associated with a higher
susceptibility to infections, due in part to a decrease in
cell immunity, a reduction of secretory IgA, a decrease
in alveolar macrophage function, and a growth of
bacterial colonization and adhesion in the upper and

lower airways (17),

The quality of life is definitely more affected in
malnourished individuals (18) who also present a
higher mortality rate than those with an adequate



nutritional status(12).  Low body mass index and
oxygen use were independent predictors of a
reduction in the survival of hypoxic patients with

coprD 9,

Boby COMPOSITION

Patients are considered malnourished whenever their
weight is < 90% of the ideal weight (19) or their

weight/height? ratio is less than 2Okg/m2(20).

Since weight and height per se do not discriminate
fat from muscular mass or fat-free mass, it is important
to evaluate the body composition by other methods,

such as bio-impedance(21 22) or DEXA (dual-energy X-

ray absorptiometry)(23/24). There are studies showing
that a reduction in fat-free mass may be present even in

patients with normal weight (25),

An evaluation of the body composition can bring
additional benefits, for, by verifying where the loss is
occurring, it is possible to get an idea about the
pathogenesis of the weight loss. For example, a
predominant loss of the fat deposit may represent an
imbalance due to inadequate dietary intake -
examples: early satiety, dyspnea and fatigue; or an
increased requirement, due to increased ventilation

work (26),

High levels of cytokine have a major inflammatory
effect on the fat-free mass, just like chronic hypoxia
and the use of corticosteroids can influence the body
composition. Unfortunately, many patients show up at
an advanced stage of the disease, making a clinical
differentiation of the etiology of weight loss very

difficult.

Classical evidence about malnutrition being more
common in patients with emphysema than in those

with chronic bronchitis (11) were ratified by a recent
study which included body composition measurements
(27)

Patients with emphysema had a lower BMI, a lower
fat-free mass index and a lower fat index than patients

with bronchitis or normal individuals (27). Later on, the
same authors showed that the total mass and the
extremity fat-free mass were lower in patients with
emphysema and with chronic bronchitis than in
controls, but the central fat-free mass was lower only in
those with emphysema. Extremity fat-free mass was
lower in both groups than in controls, and the
muscular function was comparable in both groups,
showing that muscular weakness does not depend on

the COPD subtype (28)_ This finding has a significant
clinical implication, since the fat-free or muscular mass
is definitely correlated with exercise performance in

patients with COPD (29-31),

Concerning fat, it is now known that it is not only an
energy reservoir, but plays also a major role in
homeostasis because it produces leptin. This hormone
derived from fat cells seems to represent an afferent
signal for the brain in the feedback mechanism that
regulates fat mass. It plays a role in the metabolism of
lipids, in glucose homeostasis, increases
thermogenesis, and seems to have an effect on T-cell-

mediated immunity (32), published data are few, but

both Takabatake et al.(33) and Schols et al.(34) found
lower leptin levels in patients with COPD, without any
correlation with tumor necrosis factor.



CHART 1

Summary of randomized studies which examined the effects of nutritional supplementation during more than two weeks

Studies Nutritional Via/quantity/ Results Quiality
status /location duration score(69)
Lewis et al.(70) 1987 Malnourished/ 500-1,000kcal/ Non-significant dif. in weight, AMC, 1
outpatients day/oral/8 weeks tricipital fold, PFT, respiratory muscle
strength .
Knowles et al(71) 1988 Nourished and 18-26% calories No alteration in AMC or tricipital fold, 2
malnourished/ increase/oral/ weight gain, but return to baseline
outpatients 8 weeks when supplementation stopped.
Efthimiou et al.72) 1988  Malnourished/ 640-1,280kcal/day/ Increase in weight, tricipital fold, 11
outpatients oral/12 weeks respiratory muscle strength and
well-being .
supplementation.
Whittaker et al.(73) 1989  Malnourished/ 1,000kcal/day/ Increase of EPmax, without alteration 4
(Ryan et al. 1993)(74) 16 days Ryan: weight gain. — same study
Otte et al.(75) 1989 Malnourished/ 400kcal/day/ Increase in weight and sum of skin 4
outpatients oral/13 weeks folds, no alteration in PFT, dyspnea
score or well-being.
Fuenzalida et al.(76) 1990 Malnourished/ 1,080kcal/oral/ Increase in lymphocyte count, skin 11
hospitalized/ 21 d hospital/ reactivity, tricipital fold and AMC.
followed-up 21 outpatients Weight gain occurred in both groups.
Deletter (DelLetter, M.C.  Malnourished/ 1 can (355kcal)/day/  Increase in weight, tricipital fold and unpublished

data) 1991 outpatients oral/ 9 weeks fat. 2
Rogers et al.(46) 1992+ Malnourished/ 1.7 REE kcal/d/ Increase in weight, EPmax, handgrip

hospitalized oral/4 weeks and walked distance. 2
Vargas et al.(47) 1995+ Nourished/ 1,000kcal/day/oral/ No alterations in anthropometry and

outpatients 3 months + respiratory muscle strength. 1

LL training

Schols et al.45) 1995 Malnourished 420kcal/d/ Increase in weight, fat-free mass ,

and nourished/ oral/8 weeks IPmax, no alteration in distance

outpatients walked. 2

PFT = pulmonary function test, AMC = arm muscle circumference, * = not included in meta-analysis.

STUDIES IN NUTRITIONAL SUPPLEMENTATION

Considering that the presence of malnutrition is a
clear disadvantage for patients with COPD, nutritional
support has been suggested as a part of the treatment.
Although some studies have shown an improvement in
respiratory and muscular function, these findings are
not the rule. An extensive review was recently carried
out to answer the question whether nutritional support
improves anthropometrical measurements, pulmonary
function, respiratory and peripheral muscular function,

exercise performance, and the quality of life (35),
Randomized studies published in several languages

were spotted by means of all possible sources,
including Medline (since 1966), Embase, Cinahl (since
1982) and the Cochrane Airways Registry. In addition
to that, works presented at international conferences
held in North America and Europe were included, and
experts in the field of nutrition were contacted all over
the world, in order to locate still unpublished works or
to obtain more detailed information about published
works. A total number of 272 abstracts were found
and, after an evaluation by two reviewers, this number
was reduced to 55 publications (k = 0.89; IC 95%
0.82-0.96). After a careful review, 21 studies were
included.

Four publications studied the immediate effects of
food with different proportions of carbohydrates (CHO)



or fat on metabolism and on exercise performance (36-

39), Generally, a high carbohydrate diet resulted in an
increase of the respiratory quotient and of the carbon
dioxide production (VCOj), with the consequent

reduction of exercise performance. The increase of
ventilation requirement was larger following CHO
intake than fat intake. These studies had results similar
to other three which investigated the effects of short-

term supplementation (< two weeks)40-42) " The
VCO3 increase can worsen the condition of patients in

respiratory failure, but its effect on stable patients is
small, of little clinical importance. It is important to
point out that a more recently published study did not
find any difference in exercise performance and that,
although high dietary carbohydrate did determine an
increase in the respiratory quotient, dyspnea was
significantly higher when the patients received a high-

fat diet (43),

Highly significant are the studies on nutritional
supplementation for over two weeks. A total of 10
publications verified the effects of nutritional
supplementation in COPD. The 10 randomized studies
are summarized in Table 1.

Only eight publications could be included in the
meta-analysis, because important data were not

obtained from the authors44). One of the included

works 45) was analyzed as two publications, since it
studied both nourished and malnourished patients. The
two works which were excluded from the meta-
analysis would not change the results obtained,
because the result of one of them was positive, and the

result of the other was negative (46,47) No significant
randomized study was published after this review.

On meta-analysis, the effects of nutritional
supplementation on weight, arm muscle
circumference, triceps, six-minute walking, VEF1,

IPmax and EPmax(48) were verified. The effect of the
treatment was extremely small, its values not reaching
clinical relevance. The 95% confidence interval for all
variables included zero. The effect was homogeneous
for all variables measured, showing that the result of
the nutritional intervention was consistent across the
studies, regardless of their duration and of the amount

supplemented (48) Unfortunately, in most of the
studies, data on the evaluation of fat-free muscular
mass and quality of life were not analyzed and could
not be included in the meta-analysis. These variables
are undoubtedly very important and should be
included in future investigations on this matter.

These results are probably disappointing for
physicians who are in direct contact with the patients
and are certainly able to appreciate the benefits and
the joy caused by weight gain. It seems to be clear that,

when a patient responds to nutritional treatment,
his/her prognosis improves. It may be our task to
identify those patients who will respond to this therapy.

STUDIES ON ANABOLIC STEROIDS AND GROWTH
HORMONE

Only two randomized studies were published
evaluating the effects of anabolic steroids in association
with a pulmonary rehabilitation program. In the study
published by Schols et al., the weight gain was similar
in the group that received nutritional support and in the
group that received nutritional support and anabolic
steroids, the weight gain having been greater in
malnourished patients. The patients who received
combined treatment gained more fat-free mass,
whereas those who received only nutritional support
gained more fat. The increase in respiratory muscle
strength was significant in the group with combined
therapy, but showed no difference regarding the group

that had received only nutritional support (45),

In a study carried out in Brazil on malnourished
patients with low respiratory muscle strength, those
who received an anabolic steroid during 27 weeks
gained weight and had their fat-free muscular mass
increased as compared to those receiving placebo,
measured both by the arm muscle circumference and
by DEXA. The strength increase of the respiratory
muscles was significant in both groups, without any

difference between them (23),

Studies with  growth hormone have been
disappointing; only one randomized study was
published which certainly showed an increase in fat-
free mass, but without any effect on the respiratory

muscles or on exercise performance 49). Moreover, it
is more likely to cause side effects and is available only
as injections. A multicentric study with IGF-1-derived
substances is under way in Canada and seems to be
promising.

THE MECHANISM OF WEIGHT LOSS AND
MUSCULAR DEPLETION

It is probable that weight loss in COPD results both
from a failure in the adaptive response to malnutrition
and from a dietary intake that is inadequate for a
certain requirement. However, in the studies on
nutritional supplementation for over two weeks, the
amount of ingested calories seems to have been
adequate, as estimated by the Moore-Angelilo equation
(35)

Other explanations include hypermetabolism (50),
diet-induced thermogenesis, tissue hypoxia (51) and

the use of corticosteroids(32). It may also be related to



an imbalance between protein breakdown and
replacement, as well as to alterations in the level of
hormones, such as insulin, growth hormone,
testosterone, and glucocorticoids.

Hormone alterations are closely related to protein
turnover. Insulin, growth hormone (GH), insulin-like
factor (IGFs), and anabolic hormones promote protein
synthesis, while glucocorticoids favor proteinolysis,
especially in muscular tissue. In the absence of fasting,
insulin normally suppresses protein breakdown. GH
also increases fat-free mass and produces a positive
nitrogen balance, besides the breakdown of fat mass.
There is some evidence suggesting that there may be
resistance to GH in catabolism conditions, as they
occur in inflammations. Fasting and a state of
catabolism are associated with a decrease in GH
receptor, in IGF-1 gene expression, and a low level of
IGF-1-binding protein (2),

In animals, infusion of interleukin-1 and TNF-alpha
results in a decrease of IGF-1 levels, and protein
synthesis and the protein-stimulating capacity of IGF-1
are inhibited when myoblasts are exposed to TNF-
alpha(z).

Some studies have suggested that there may be a
relationship between weight loss and a contribution of
the systemic response similar to the cachexia syndrome
found in cardiac failure and cystic fibrosis.

Several studies have shown high tumor necrosis

factor (TNF) levels in patients with CcoPD(53-55), The
levels of circulating TNF-alpha, interleukin-6, and
soluble receptors were significantly higher in patients

with COPD with BMI below 20kg/m2 or a low
creatinine index — CHI (< 80% of the expected) than in

patients with normal BMI and CHI (56),

In their study on the direct effects of TNF-alpha on
differentiated skeletal cells, Li and Reid demonstrated
the occurrence of a reduction of the total protein
content and a loss of the adult heavy myosine chain

(57). These alterations were evident in concentrations
similar to those found in COPD.

Chronic hypoxia might also foster weight loss
because it increases the production of cytokines.
Hypoxia increases the release of interleukin-1 and
TNF-alpha in human alveolar macrophages studied in
vitro. This suggests that the inflammatory process can
be stimulated or worsened by the tissue hypoxia that is
common in severe emphysema.

The findings of Pitsiou et al. are in accordance with
this hypothesis. These authors compared the TNF
factors of predominantly emphysematous (pink puffers)
and predominantly bronchitis (blue boaters) patients,
and found a TNF in the first group that was twice as
high as the one of the second group. The emphysema
group also presented higher tissue hypoxia, lower
diffusion capacity, the patients were significantly

hypermetabolic as compared to those with bronchitis

and had a significantly lower BMI (58),

Some studies suggest that TNF-alpha and interferon
IFN-y affect muscular regulation during two phases: by
inhibiting the formation of new myofibers and leading
to the degeneration of newly formed myotubules, and
by the inability to repair the damaged skeletal

musculature (2). Another study, carried out by Reid et
al., demonstrated that TNF-alpha also compromises
similarly the contractile function of both the diaphragm
and the limbs. This probably occurs because it blocks
the response of the muscle myofilament to calcium

action (59),

There is also another hypothesis according to which
inflammatory cytokines could contribute to muscular
decay by inhibiting myogenic differentiation through
nuclear factor kB (NF-kB)(60,61),

To make things even more complicated, chronic use
of corticosteroids to treat COPD is associated with
weakness and loss of muscle mass. Glucocorticoids
stimulate proteinolysis and inhibit protein synthesis and
amino acid transport into the muscle cells.

Another pathway that may contribute to muscle mass
reduction is apoptosis or programmed cell death, since
chronic inflammation can be a major trigger of muscle
decay. In a recent study, it was found that the number
of apoptotic cells in biopsies increased progressively
when comparing normal active subjects, normal
inactive subjects, COPD patients with normal body
mass, and COPD patients with low BMI. There was
also an inverse correlation between body mass index

and degree of apoptosis (62) These are extremely
exciting findings, but unfortunately the authors used
only BMI, without a direct evaluation of the body
composition. In addition to that, the control group was
younger than the COPD group, which might have

influenced the results(03). At any rate, this is a very
interesting matter, that has only recently begun to be
investigated and deserves more in-depth study.

POSSIBLE MECHANISMS INVOLVED IN THE
ABSENCE OF RESPONSE TO NUTRITIONAL
THERAPY

Understanding the factors which determine the
response to nutritional therapy is fundamental, since
the response is a critical indicator. Mortality is lower in
patients which respond to treatment than in non-

responsive patients (64)

Schols et al. studied the prognostic implications of
body weight in COPD and constructed two survival
curves. The first one was a retrospective study of 400
patients who underwent rehabilitation without
nutritional supplementation. Similarly to other studies,



the authors found that low BMI, age, and PaOy were
independent mortality-predictive factors. When BMI

was below 25kg/m2, mortality was increased. The
second survival curve was a post hoc analysis of the
prospective study in which the patients received
nutrition or an anabolic steroid. In these subjects, a
weight gain of more than 2 kilograms in eight weeks, in
both malnourished and not malnourished patients, as
well as an increase in IPmax, were significant

predictive factors of survival(64),

The problem we face then is to definitely identify a
treatment capable of exerting a positive influence on
fat-free mass (muscle).

In order to determine the factors which are related
with or predictive of the response to nutritional
therapy, Creutzberg et al. studied a group of patients
submitted to rehabilitation. REE, pulmonary function,
cytokine levels, systemic inflammation markers and
body composition were measured. The patients
received 500 to 750 additional calories during eight
weeks and, at the end of this period of time, the
authors divided them into groups, based on their
weight gain. Nineteen out of 24 patients presented a
2% response, and in 15 patients the weight gain was
5% or more. Using linear regression analysis, it was
shown that absence of response to therapy was
associated with old age, relative anorexia, and high

systemic inflammatory response (65),

In patients with pulmonary cachexia, a possible
cytokine-leptin bond may be related to poor response
to nutritional support. These studies suggest that
response to nutritional supplementation is related to
the degree of inflammation, and that measuring its
markers may be useful to determine prognosis and
response to therapy.

WHAT CAN BE DONE TO SOLVE THE PROBLEM?
DIRECTIONS FOR THE FUTURE

Nutritional supplementation is feasible, mainly in
patients involved in rehabilitation, in which caloric
intake can be controlled. It is also possible to promote
weight gain through participation in an exercise
program, especially when training of the extremity
musculature is included. Nutritional support alone may
not be sufficient to promote a substantial weight and

muscle mass gain, as opposed to fat gain (44),

In a recent study, megestrol acetate, an appetite-
stimulating progestin-derived substance, was effective
in stimulating weight gain, but, once again, weight gain
occurred as fat gain. There was no improvement in
respiratory muscle strength nor in the six-minutes-
walking distance, which actually decreased in the

treated group, as did the serum testosterone levels(66),

It is however always interesting to be able to consider
appetite stimulators as another treatment option.

Anabolic steroids can be useful in certain cases, by
their influence on the anabolic protein receptors and
the inhibition of catabolism by glucocorticoids. They
may prove useful especially in subjects with decreased
testosterone levels, which frequently occur in chronic
diseases like COPD.

There are studies showing that COPD s
characterized by complex metabolic disorders. Further
studies are necessary to clarify the complexity of
metabolic alterations related to inflammation, hypoxia,
hypercapnia, and energy depletion.

Different factors may be contributing to the muscle
alteration in COPD, and the relative participation of
each factor may be different in each patient, as well as
in different types of muscles. Given the importance of
the muscular function with regard to morbidity and
quality of life, treatment should probably be based on a
more adequate characterization of each patient. This
characterization must include at least, besides BMI, an
evaluation of body composition and skeletal and
respiratory muscular function. It is possible that
nutritional therapy should be more individualized and
targeted on the causal factors.

In the future, cytokines or cytokine inhibitors may
become more advantageous than corticosteroids in the

treatment of COPD(67), Perhaps novel therapies will
include anti-TNF antibodies, similarly to studies on
chronic colitis and rheumatoid arthritis, where the
treatment has produced a significant response
regarding the reduction of inflammation and
symptoms, and an improvement in the quality of life,
even in patients who are non-responsive to

corticosteroids(68).

Another possibility would be the use of anti-
inflammatory cytokines such as IL-10, since it is a TNF-
alpha and chemokine inhibitor, as well as of certain
metaproteinases such as MM-9, that may be involved
in the destruction of pulmonary parenchyma elastin.
Currently, however, it is available only as injections

and has undesirable hematological effects (68),

It is further possible that direct inhibition of NF-kB
through novel therapies may reduce the muscular
depletion associated with cachexia(?).

Summing it all up, there is hope that novel therapies
will help us win this battle.
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