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BY CHRISTINE KILGORE
MDedge News

The diverse effects of obesity on lung health
and disease are increasingly being teased 
apart, with researchers honing in on the 

impact of metabolic dysfunction, circulating 
inflammatory factors produced by adipose tis-
sue, lipid handling, and other factors – in addi-
tion to body mass index – that are associated 
with the obese state. 

“The bird’s eye view is that obesity completely 
changes lung health. It’s something we’ve only 
recently begun to appreciate,” said Anne E. 
Dixon, MA, BM, BCh, director of the Vermont 
Lung Center at the University of Vermont, 

Burlington, who is focused on the research field 
of obesity and lung disease.

Structural, mechanical effects of obesity on 
lung function are better known and appreciated. 
Accumulation of fat in the mediastinum and 
abdominal and thoracic cavities causes reduc-
tions in lung volume, in functional residual 
capacity, and in the compliance of the lungs, 
chest wall, and entire respiratory system, for 
instance. 

Yet obesity is more than a state of increased 
BMI, and “what we’ve begun to understand is 
that [its impact on the lungs and respiratory 
health] is much more complicated than just 
a mechanical problem,” said Dr. Dixon, also 

Risk calculator 
may help 
predict death 
after COPD 
hospitalization
BY RICHARD MARK KIRKNER

Researchers in Scotland have developed
a risk calculator using a large electronic 
health records database that has shown a 

high reliability in predicting the risk of death 
for patients hospitalized for chronic occlusive 
pulmonary disease (COPD), providing another 
potential tool for improving postdischarge  
survival in these patients.

In a study published online in the journal 
Pharmacological Research (2022 Apr 4. doi: 
10.1016/j.phrs.2022.106199), Pierpalo Pellicori, 
MD, and colleagues reported that a few variables, 
including prescriptions and laboratory data in 
routine EHRs, could help predict a patient’s risk 
of dying within 90 days after a hospital stay for 
COPD. Dr. Pellicori is a clinical cardiologist and 
research fellow at the Robertson Center for  
Biostatistics at the University of Glasgow.

“Identification of patients at high risk is valu-
able information for multidisciplinary teams,” 
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CALCULATOR  // continued from page 1

Dr. Pellicori said in a written com-
ment. “It allows the most vulnerable 
patients to be highlighted and prior-
itized for consideration of optimized 
value-based care, and for anticipa-
tory care plan discussions.”

The retrospective cohort study 
analyzed EHR records of 17,973 
patients who had an unplanned 
hospitalization for COPD in the 
Glasgow area from 2011 to 2017. 
The risk calculator model achieved a 
potential accuracy of 80%.

The study noted that, while 
a number of models have been 
developed to calculate the risk of 
exacerbations, inpatient death and 
prognosis in patients hospitalized 
for COPD, most of those models 
were based on cohorts of 1,000 
patients or less.

“Older age, male sex, and a lon-
ger hospital stay were important 
predictors of mortality in patients 
with COPD,” Dr. Pellicori said. 
“We also found that use of com-
monly prescribed medications such 
as digoxin identify patients with 
COPD more likely to die, perhaps 
because many have underlying heart 
failure, a highly prevalent but fre-
quently missed diagnosis.”

He noted that heart failure and 
COPD share many risk factors, 
signs, and symptoms, such as smok-
ing history, peripheral edema, and 
breathlessness. “Distinguishing 
between COPD and heart failure 
can be difficult, but is very import-
ant, as appropriate treatment for 
heart failure can improve a patient’s 
quality of life and survival substan-
tially in many cases.” 

The study also found that rou-
tinely collected and inexpensive 
blood markers – such as hemoglo-
bin, neutrophil/lymphocyte ratio, 
serum chloride, urea, creatinine, 
and albumin – can also improve 
predictability of outcomes.

For example, the study found 
a linear increase in mortality of 
blood hemoglobin concentration 
less than 14 g/dL, but higher levels 
posed no greater risk. Higher white 
blood cell and neutrophil counts 
and lower lymphocyte and eosino-
phil counts were associated with a 
worse prognosis.

The study also found a linear 
increase in mortality with serum 
sodium less than 140 mmol/L 
or serum chloride less than 105 
mmol/L –  but that higher concen-
trations of each were associated with 
a worse outcome.

“Interestingly,” Dr. Pellicori added, 
“social deprivation was not associ-
ated with mortality in this cohort.”

The final predictive model 
included age, sex, length of stay, 
and just nine other variables. “The 

model can be applied easily in 
clinical practice, even if electronic 
records are not available, because 
there are only 12 variables,” Dr.  
Pellicori said. “These could easily be 
entered manually into the risk cal-
culator that we provide.”

“What is notable about this risk 
calculator is that it uses some of 
the techniques of machine learn-
ing, although it’s not specifically 
machine learning,” Angel Coz, MD, 
at the Cleveland Clinic Respiratory 
Institute and Editor in Chief of 
CHEST Physician, said in an inter-
view. “But it’s a retrospective data 
analysis, and actually by doing that 
it may catch some factors that we 
may not have necessarily paid atten-
tion to on a regular basis.”

While he called it a “well-done 
study,” Dr. Coz cautioned that “we 
have to be conservative in how to 
interpret and apply this because it 
is retrospective,” adding that future 
research should also use a prospec-
tive cohort.

Dr. Pellicori said that, while EHRs 
provide a “rich source” of data for 
such risk calculators, systems differ 
greatly across hospitals and health 
care systems and don’t link easily.

Future research would focus 
on validating the model in other 
large national datasets and seeing 
if machine learning can improve 
its predictability, Dr. Pellicori said. 
“Whether such models can provide 
a real-time, refined risk assessment 
for all patients in both primary 
or secondary care settings and 
improve the efficacy, efficiency, and 
quality of health care is our long-
term goal.”

Dr. Pellicori and Dr. Coz disclosed 
no relevant financial relationships. ■

The final predictive model included age, sex, length of stay, 
and just nine other variables. “The model can be applied 

easily in clinical practice, even if electronic records are 
not available, because there are only 12 variables.”
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director of pulmonary and critical 
care medicine at University of Ver-
mont Medical Center and professor 
of medicine at the medical college.

With obesity, adipose tissue 
changes not only in quantity, but in 
function, producing proinflamma-
tory cytokines and hormones –  
such as tumor necrosis factor- 
alpha (TNF-alpha), leptin, and 
interleukin-6 – that can have direct 
effects on the lung. Insulin resis-
tance, which is common with obe-
sity, is also seemingly deleterious. 
And obesity-associated changes in 
immune function, lipid handling, 
diet, and the gut microbiome may 
also impact lung health and disease, 
she said.

Dr. Dixon, who wrote about these 
changes in a 2018 review article in 
the journal CHEST and another 
2019 piece in Expert Review of 
Respiratory Medicine, has developed 
a research program focused on obe-
sity and lung disease and has edited 
a book and organized international 
conferences on the topic. (CHEST 
2018;153[3]:702-9 and Exper Rev 
Respir Med. 2018;12[9]:755-67.)

“The more I do, the more I realize 
that there are multiple obesity- 
associated changes involved, and 
that [our current high level of] obe-
sity is like a huge population-level 
natural experiment ... on lung 
health,” she said in an interview.

Associations between lung disease 
and the metabolic and other distur-
bances of obesity are most estab-
lished in asthma research and have 
taken hold in the realm of sleep- 
disordered breathing. But as the 
prevalence of obesity continues to 
grow, its role in other lung diseases 
such as chronic obstructive pul-
monary disease (COPD) and, most 
recently, pulmonary arterial hyper-
tension (PAH), is getting attention 
in academia. 

And certainly, COVID-19 has 
highlighted an “urgent need” to 
better understand how obesity 
increases susceptibility to severe 
viral infections, Dr. Dixon added. 

Here are some glimpses into cur-
rent thinking and some examples of 
research that may have preventive 
and therapeutic implications in the 
future: 

OSA and OHS
“With sleep apnea we tend to 
focus on anatomic considerations, 
but there may be relationships or 
interactions between obesity and 
neuromuscular function and neu-
roventilatory control,” Susheel P. 
Patil, MD, PhD, director of the sleep 
medicine program for University 

Hospitals and assistant professor at 
Case Western Reserve University, 
Cleveland, said in an interview.

Some studies suggest, for instance, 
that TNF-alpha can increase 
obstructive sleep apnea (OSA) 
susceptibility and severity through 

its neuroventilatory modulating 
properties during sleep. And the 
potential for additional proinflam-
matory cytokines produced by adi-
pose tissue to similarly affect upper 
airway neuroventilatory control is 
an “intriguing line” of inquiry for 
researchers in the sleep apnea space, 
he said. 

Leptin is of interest particularly in 
obesity hypoventilation syndrome 
(OHS), which is characterized by 
chronic daytime hypercapnia. Best 
known as a satiety hormone, leptin 
is produced by adipose tissue and 
suppresses appetite at the central 
nervous system level. But it has 
long been known that leptin also 
affects ventilation and the control of 
breathing. 

When transported across the 
blood-brain barrier, leptin increases 
the hypercapnic ventilatory 
response, Babak Mokhlesi, MD, 
MSc, codirector of the Rush Lung 
Center and chief of pulmonary, 
critical care, and sleep medicine at 
Rush University Medical Center in 
Chicago, said in an interview. 

Research suggests that patients 
with OHS may have resistance to 
leptin at the central nervous system 
level – with leptin not reaching the 
sites of ventilatory control. This 
is a “prevailing theory” and could 
explain why these patients “do not 
augment their ventilation to main-
tain homeostasis, normal levels of 
CO2,” Dr. Mokhlesi said.

“Why some patients with severe 
obesity develop CO2 retention while 
others do not is not fully under-
stood,” he said, noting that patients 
with OHS can normalize their CO2 
quickly when instructed to take 
deep breaths. “What we know is that 

the centers in the brain responsible 
for augmenting ventilation when 
CO2 goes up are somehow blunted.”

In a study of obese mice led by 
Vsevolod Y. Polotsky, MD, PhD, of 
Johns Hopkins University, Baltimore 
– and highlighted by Dr. Mokhlesi
as an example of important, recent
research – leptin delivered intrana-

sally alleviated hypoventilation (and 
upper-airway obstruction), while 
intraperitoneally administered leptin 
did not, seemingly overcoming “cen-
tral leptin deficiency.” (Am J Respir 
Crit Care Med. 2019;199[6]:773-83). 

“This proved that there is some 
level of resistance in this animal 
model ... and has potential for ther-
apeutics in the future,” Dr. Mokhlesi 
said.

Understanding the role of insu-
lin resistance in OSA is another 
research focus. Some data suggest 
that insulin resistance, which is 
more common in obesity, is more 
prevalent in populations with OSA, 
Dr. Patil said. Researchers have dis-
cussed a bidirectional relationship 
for years, but it’s likely that insulin 
resistance is a precursor, he said.

In a mechanistic study published 
in 2016, Dr. Patil and his coinvesti-
gators found that obese individuals 
with insulin resistance but with-
out frank diabetes or sleep apnea 
demonstrated preclinical elevations 
in pharyngeal collapsibility during 
sleep. The findings suggest that 
insulin resistance could play a causal 

role in OSA pathogenesis by “gener-
ating requisite elevations in pharyn-
geal collapsibility,” they wrote (Eur. 
Respir J. 2016;47[6]:1718-26). 

More recently, Dr. Patil noted in 
the interview, there is increasing 
appreciation in academia that the 
type of fat may be important to 
predicting OSA. “Visceral fat has a 
completely different cytokine-secre-
tion profile than subcutaneous fat 
... It is the more metabolically active 
fat that may secondarily impact 
upper airway function through a 
neuroinflammatory mechanism,” 
he said. “That is one of the working 
hypotheses today.”

Asthma
Research has so roundly suggested 
that metabolic dysfunction con-
tributes to severe, poorly controlled 
asthma that there’s recent and grow-
ing interest in targeting metabolic 
dysfunction as part of the treatment 
of obese asthma, said Dr. Dixon, 
whose own research in obesity and 
lung disease has focused on asthma. 

Data from animal models and 
some epidemiologic studies have 
suggested that drugs used to treat 
type 2 diabetes mellitus, such as 
glucagon-like peptide receptor-1 
(GLPR-1) agonists and metformin, 
may help control asthma. In one 
recent study – cited by Dr. Dixon in 
a 2022 review of obesity and asthma 
– people with obesity and asthma
who were prescribed GLPR-1
agonists for diabetes had fewer
asthma exacerbations compared
with those who took other medi-
cations for diabetes (Semin Respir
Crit Care Med. 2022 Feb 17. doi:
10.1055/s-0042-1742384).

There is also research interest 
in targeting the pro-inflammatory 
adipokine interleukin-6 (IL-6), 
since increased circulating levels of 
IL-6 correlate with asthma severity, 
and in addressing oxidative stress 
in asthma through treatment with 
a mitochondrially targeted antiox-
idant, she said. Oxidative stress is 
increased in the airways of people 
with obesity, and researchers believe 
it may contribute to the pathophys-
iology of obese asthma through 
effects on airway nitric oxide levels.

(Her own research work at the 
University of Vermont has found 
associations between poor asthma 
control and high levels of leptin, and 
similar associations involving low 
levels of adiponectin, an anti- 
inflammatory adipokine that has 
been shown to downregulate eosin-
ophil recruitment in the airways.) 

Weight loss has been shown in 

OBESITY  // continued from page 1
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Dr. Mokhlesi

Dr. Patil

“Visceral fat has a completely different cytokine-
secretion profile than subcutaneous fat ... It 

is the more metabolically active fat that may 
secondarily impact upper airway function 

through a neuroinflammatory mechanism.”

Patients with OHS may have resistance to 
leptin at the central nervous system level – 

with leptin not reaching the sites of ventilatory 
control. This could explain why these patients 
“do not augment their ventilation to maintain 

homeostasis, normal levels of CO2.”
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mostly small, single-center stud-
ies to improve asthma control, but 
short of weight loss, researchers are 
also investigating the role of poor 
dietary quality. Thus far, data sug-
gest that it’s the composition of the 
diet, and not just its contribution to 
weight gain, that could be impactful, 
Dr. Dixon said.  

More basic research questions 
cited by Dr. Dixon include the 
extent to which adipose tissue 
inflammation causes inflammation 
in the lungs. “It’s a little unclear 
whether all the metabolic dysfunc-
tion associated with poor asthma 
control is causing inflammation in 
the lungs,” she said, though “we’ve 
done some work here that shows 
mediators produced by the adipose 
tissue could be impacting produc-
tion of inflammatory mediators by 
the airway epithelium.”

Overall, she said, “the big ques-
tions [in asthma] are, how does 
adipose tissue affect the airway? Is 
it through direct effects? Through 
effects on the immune system? And 
obesity is affected by diet and the 
gut microbiome – how can these be 
[impacting] the airway?” 

Obesity “is associated with 
so many changes – the gut, the 
immune system, and metabolic 
dysfunction, in addition to airway 
mechanics,” she said, “that I no lon-
ger think, as I did when I came to 
this, that it’s just one thing. It’s prob-
ably all of these things together.”

In the meantime, questions about 
potential shared pathways for the 
development of obesity and asthma 
remain. “Obesity is a risk factor 
for developing asthma, but it’s also 
entirely possible that asthma is a 
risk factor for developing obesity,” 
she said. (Some data from pediat-
ric populations, she noted, suggest 
that nonobese children with asthma 
are at increased risk of developing 
obesity.)  

Also important, Dr. Dixon said, is 
“emerging literature in the last 5-10 
years” that suggests that people with 
obesity are more susceptible to the 
effects of air pollution. Research 
involving inner-city schoolchil-
dren with asthma, for instance, has 
shown that those with obesity had 
worse symptoms with air pollution 
exposure than did those who were 
not obese.

Pulmonary arterial 
hypertension
Some research has looked at adipose 
tissue–produced substances in PAH, 
but the most well-established asso-
ciation in obesity and PAH involves 
insulin resistance.

“I don’t think we’re certain as a 

community that obesity [in general] 
is the  problem – it’s not itself con-
sidered a risk factor for PAH,” Anna 
R. Hemnes, MD, associate professor
of medicine at Vanderbilt University
Medical Center in Nashville, Tenn.,
said in an interview. She noted that
it’s “hard to dissect obesity” apart.

Researchers are “more confident,” 
she said, “that insulin resistance 
– one feature of obesity [in some
people] – is associated with worse
outcomes in PAH.” Metabolic dis-
ease resembling insulin resistance is
common in PAH and is believed to
contribute to pulmonary vascular
disease and right ventricular (RV)
failure – the main cause of mortality
in PAH – at least in part because of
increased oxidative stress.

Dr. Hemnes led a mechanistic 
phase II clinical trial of metformin 
in PAH in which the drug was asso-
ciated with improved RV fractional 
area change and reduced RV lipid 
deposition (J Am Heart Assoc. 
2020;9[22]:e018349), and she’s 
now leading a National Institutes 
of Health–funded multicenter trial 
looking at the impact of metformin 
and an exercise intervention on 
6-minute walk distance and World
Health Organization functional class
in PAH.

At the Rush Lung Center, in the 
meantime, Dr. Mokhlesi is utilizing 
animal models of OSA and OHS to 
explore the effect of hypoxia and 
nighttime hypercapnia on the devel-
opment of PAH. “I think the jury is 
still out as to whether obesity itself 
is a major risk factor, but if so, by 
what mechanism?” he said. “Is it 
worsening [sleep-disordered breath-
ing], which then worsens PAH?” 

COPD
The focus in COPD has traditionally 
been on underweight, but the rela-
tionship between obesity and COPD 
has increasingly been recognized in 
the last 10-15 years, said Frits M. 
E. Franssen, MD, PhD, of CIRO, a
research institute in Horn, the Neth-
erlands, that treats COPD and other 
chronic lung diseases, and of the 
department of respiratory medicine 
at Maastricht University.

Researchers like Dr. Franssen are 
trying, for one, to understand obesi-
ty’s impact on COPD pathophysiol-
ogy and to tease apart the impact of 
both conditions on disease severity 
and patient-related outcomes such 
as exercise capacity and exercise-re-
lated symptoms.

When Dr. Franssen’s group com-
pared responses to weight-bearing 
exercise (6-min. walk test) and 
weight-supported exercise (cycling) 
in obese and normal weight COPD 
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BY HEIDI SPLETE
MDedge News

Bronchoscopic lung volume 
reduction (BLVR) significantly 
increased survival in patients 

with severe chronic obstructive pul-
monary disease, based on data from 
more than 1,400 individuals. 

Previous studies have shown that 
patients with severe COPD can bene-
fit from treatment with BLVR involv-
ing lung volume reduction coils 
or endobronchial valves (EBVs) in 
terms of improved pulmonary func-
tion, lung volume, exercise capacity, 
and quality of life. 

However, data on the impact of 
the procedure on patient survival 
are limited, and most previous stud-
ies have been small, wrote Jorine 
E. Hartman, MD, of the University
of Groningen, the Netherlands,
and colleagues. In their study pub-
lished in Respiratory Medicine (doi.
org/10.1016/j.rmed.2022.106825), the
researchers reviewed data from 1,471
patients with severe COPD who had
consultations for BLVR at a single
center between 2006 and 2019; 483
(33%) underwent a BLVR treatment.

The follow-up period ranged from 

633 days to 5,401 days. During this    
time, 531 patients died (35%); 165 of 
these (34%) were in the BLVR group. 

Overall, the median survival of 
BLVR patients was significantly 
longer, compared with those who 
did not have the procedure, for a 
difference of approximately 1.7 years 
(3,133 days vs. 2,503 days, P < .001). 
No significant differences in sur-
vival were noted in BLVR patients 
treated with coils or EBVs. 

The average age of the study pop-
ulation at baseline was 61 years, and 
63% were women. Overall, patients 
treated with BLVR were more likely 
to be younger and female, with 
fewer COPD exacerbations but 
worse pulmonary function, as well 
as lower body mass index and more 
evidence of emphysema than the 
untreated patients, the researchers 
noted. 

Patients treated with BLVR also 

were more likely than untreated 
patients to have a history of myocar-
dial infarction, percutaneous coro-
nary intervention, or stroke. 

However, BLVR was a significant 
independent predictor of survival 
after controlling for multiple vari-
ables, including age, sex, and disease 
severity, the researchers noted. 

The current study supports exist-
ing literature on the value of BLVR 
for severe COPD but stands out 
from previous studies by comparing 
patients who underwent BLVR with 
those who did not, the researchers 
noted. 

The study findings were limited 
by several factors, including the fact 
that the non-treated patients were 
not eligible for treatment for various 
reasons that might have impacted 
survival. However, the results were 
strengthened by the large sample 
size and long-term follow-up and 
suggest that “reducing lung volume 
in patients with COPD and severe 
hyperinflation and reduced life 
expectancy may lead to a survival 
benefit,” they concluded. 

The study received no outside 
funding. Dr. Hartman had no finan-
cial conflicts to disclose. ■

PULMONOLOGY

BLVR may boost severe COPD survival, study shows

patients matched for age, gender, 
and degree of airflow limitation, 
the researchers found that walking 
capacity was significantly reduced 
while cycling capacity was preserved 
in the obese group (Respirology. 
2016;21[3]:483-8).

Exercise-related symptoms  
(dyspnea and leg fatigue) were 
largely comparable between the 
obese and normal-weight COPD 
patients in both exercise modalities. 
However, in other studies, dyspnea 
ratings during cycling – at any given 
level of ventilation – have been 
lower in obese patients, indicating 
that “additional fat mass may have a 
beneficial effect on lung functioning 
[in non–weight-bearing exercise],” 
he said in an interview. 

Dr. Franssen’s group also has 
assessed body composition in 
overweight and obese patients 
with COPD and found that a sig-
nificant number have low muscle 
mass. These patients had worse 
lung function, exercise tolerance, 
and muscle strength compared 
to patients with comparable BMI 
and normal muscle mass (Respir 
Res. 2021 Mar 25. doi: 10.1186/
s12931-021-01689-w).  

“We’d always thought that obese 

patients have normal muscle mass 
... but now we know it can be dra-
matically low,” he said. In assessing 
obesity and formulating any weight 
loss plans, “we’re now interested not 
only in weight but in the distribu-
tion of fat mass and fat-free mass ... 
and in maintaining muscle mass in 
patients who are [prescribed dietary 
interventions].”

Paradoxically, in patients with 
severe COPD, obesity is associated 
with prolonged survival, while in 
patients with mild to moderate 
COPD, obesity is associated with 
increased mortality risk, he noted. 

The impact of adipose tissue 
and the chronic inflammation and 
metabolic disturbances that charac-
terize obesity are currently largely 
unexplored, he said. Researchers 
have not yet studied what optimal 
weights may be for patients with 
COPD. “And we’re interested in 
the questions, are body weight and 
body composition the result of the 
disease, or [are they] determining 
the type of COPD one will get?” Dr. 
Franssen said.

Patients with COPD who are 
obese have “more of the phenotype 
of chronic bronchitis,” he noted, 
“while typical emphysema patients 
are normally underweight.” ■

Loren Harris, MD, FCCP, comments: This study 
indicates great potential for the current version 
of the lung volume reduction procedure. The 
study shows an improvement in overall survival 
for patients with severe COPD over those who did 
not have the procedure in a concurrent group of 
patients treated over a 13-year period. The follow 
up was excellent – up to almost 15 years. How-
ever, there were several issues with the data such 
as non-randomization, somewhat different popu-
lations of patients involved and no specific criteria for treatment. 
Therefore, like lung volume reduction surgery (LVRS) before, 
this technology has great potential to improve survival and func-
tional status for patients with severe COPD when applied to the 
right population and thus, again like LVRS, it will require a well- 
designed prospective, randomized trial to identify those popula-
tions of patients who will best obtain those benefits.
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IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)
Elevated Liver Enzymes and Drug-Induced Liver Injury (cont’d)
• In the SSc-ILD study, a maximum ALT and/or AST greater than or equal to 3 times ULN was observed in 4.9%

of patients treated with OFEV.
• Patients with low body weight (less than 65 kg), patients who are Asian, and female patients may have a higher

risk of elevations in liver enzymes. Nintedanib exposure increased with patient age, which may result in increased
liver enzymes.

• Conduct liver function tests prior to initiation of treatment, at regular intervals during the first three months of
treatment, and periodically thereafter or as clinically indicated. Measure liver function tests promptly in patients
who report symptoms that may indicate liver injury, including fatigue, anorexia, right upper abdominal discomfort,
dark urine, or jaundice. Dosage modifications, interruption, or discontinuation may be necessary for liver enzyme
elevations.

Please see additional Important Safety Information on the following pages
and accompanying Brief Summary of Prescribing Information.

See how the clinical trial data adds up at OFEVhcp.com/experience
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BY ROB HICKS, MBBS

Cognitive impairment from 
severe COVID-19 is equivalent 
to 20 years of aging, report sci-

entists behind a new study, adding 
that the impairment is “equivalent to 
losing 10 IQ points.”

In their study, published in eClin-
icalMedicine (2022 Apr 28. doi: 
10.1016/j.eclinm.2022.101417), a 
team of scientists from the Univer-
sity of Cambridge (England) and 
Imperial College London said there 
is growing evidence that COVID-19 
can cause lasting cognitive and men-
tal health problems. Patients report 
fatigue, “brain fog,” problems recall-
ing words, sleep disturbances, anx-
iety, and even posttraumatic stress 
disorder months after infection.

The researchers analyzed data 
from 46 individuals who received 
critical care for COVID-19 at 
Addenbrooke’s Hospital between 
March and July 2020 (27 females, 
19 males, mean age 51 years, 16 of 
whom had mechanical ventilation) 
and were recruited to the NIHR 
COVID-19 BioResource project.

At an average of 6 months after 
acute COVID-19 illness, the study 
participants underwent detailed 
computerized cognitive tests via the 
Cognitron platform, comprising 
eight tasks deployed on an iPad mea-
suring mental function such as mem-
ory, attention, and reasoning. Also 
assessed were anxiety, depression, 
and posttraumatic stress disorder via 
standard mood, anxiety, and post-
traumatic stress scales – specifically 
the Generalized Anxiety Disorder 7 
(GAD-7), the Patient Health Ques-
tionnaire 9 (PHQ-9), and the PTSD 
Checklist for Diagnostic and Statis-
tical Manual of Mental Disorders 5 
(PCL-5). Their data were compared 
against 460 controls – matched for 
age, sex, education, and first language 
– and the pattern of deficits across
tasks was qualitatively compared
with normal age-related decline and
early-stage dementia.

Slower response times
The authors highlighted how 
this was the first time a “rigorous 
assessment and comparison” had 
been carried out in relation to the 
after-effects of severe COVID-19.

“Cognitive impairment is com-
mon to a wide range of neurological 
disorders, including dementia, and 
even routine aging, but the patterns 
we saw – the cognitive ‘fingerprint’ of 
COVID-19 – was distinct from all of 
these,” said David Menon, MD, the 

CORONAVIRUS 

Severe COVID-19 adds 20 years of cognitive aging
study’s senior author.

The scientists found that 
COVID-19 survivors were less 
accurate and had slower response 
times than the control population, 
and added that survivors scored 

particularly poorly on verbal 
analogical reasoning and showed 
slower processing speeds.

Critically, the scale of the cogni-
tive deficits correlated with acute 
illness severity, but not fatigue or 

mental health status at the time 
of cognitive assessment, said the 
authors. The effects were strongest 
for those with more severe acute 
illness, and who required mechan-
ical ventilation, said the authors, 
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IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hepatic Impairment: OFEV is not recommended in patients with moderate (Child Pugh B) or severe (Child
Pugh C) hepatic impairment. Patients with mild hepatic impairment (Child Pugh A) can be treated with a
reduced dosage (100 mg twice daily). Consider treatment interruption or discontinuation for management of
adverse reactions.
Elevated Liver Enzymes and Drug-Induced Liver Injury
• Cases of drug-induced liver injury (DILI) have been observed with OFEV treatment. In the clinical trials and post-

marketing period, non-serious and serious cases of DILI were reported. Cases of severe liver injury with fatal
outcome have been reported in the post-marketing period. The majority of hepatic events occur within the first
three months of treatment. OFEV was associated with elevations of liver enzymes (ALT, AST, ALKP, and GGT)
and bilirubin. Liver enzyme and bilirubin increases were reversible with dose modification or interruption in the
majority of cases.

• In IPF studies, the majority (94%) of patients with ALT and/or AST elevations had elevations less than 5 times
ULN and the majority (95%) of patients with bilirubin elevations had elevations less than 2 times ULN.

• In the chronic fibrosing ILDs with a progressive phenotype study, the majority (95%) of patients with ALT and/or
AST elevations had elevations less than 5 times ULN and the majority (94%) of patients with bilirubin elevations
had elevations less than 2 times ULN.

Experience adds up with OFEV

The treatment of IPF

The treatment of chronic fibrosing 
ILDs with a progressive phenotype

Slowing the rate of decline in 
pulmonary function in patients 
with SSc-ILD

1

3

2

ILD, interstitial lung disease; IPF, idiopathic pulmonary fibrosis; SSc-ILD, systemic sclerosis-associated interstitial lung disease.
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who found that acute illness severity 
was “better at predicting the cogni-
tive deficits.”

The authors pointed out how 
these deficits were still detect-
able when patients were followed up 
6 months later, and that, although 
patients’ scores and reaction times 
began to improve over time, any 

recovery was “at best gradual” and 
likely to be influenced by factors 
such as illness severity and its neu-
rological or psychological impacts.

“We followed some patients up as 
late as 10 months after their acute 
infection, so were able to see a very 
slow improvement,” Dr. Menon 
said. This improvement was not 

statistically significant, it was “at 
least heading in the right direction.”

However, he warned it is very pos-
sible that some of these individuals 
“will never fully recover.”

The cognitive deficits observed 
may be due to several factors in 
combination, said the authors, 
including inadequate oxygen or 

blood supply to the brain, block-
age of large or small blood vessels 
due to clotting, and microscopic 
bleeds. 

They highlighted how the most 
important mechanism, however, 
may be “damage caused by the 
body’s own inflammatory response 
and immune system.” ■
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IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)
Gastrointestinal Perforation (cont’d)
• In the chronic fibrosing ILDs with a progressive

phenotype study, gastrointestinal perforation was not
reported in any treatment arm.

• In the SSc-ILD study, no cases of gastrointestinal
perforation were reported in either OFEV or placebo-
treated patients.

• In the post-marketing period, cases of gastrointestinal
perforations have been reported, some of which
were fatal. Use caution when treating patients
who have had recent abdominal surgery, have a
previous history of diverticular disease, or who are
receiving concomitant corticosteroids or NSAIDs.
Discontinue therapy with OFEV in patients who
develop gastrointestinal perforation. Only use
OFEV in patients with known risk of gastrointestinal
perforation if the anticipated benefit outweighs the
potential risk.

ADVERSE REACTIONS
• Most common adverse reactions reported (greater

than or equal to 5%) are diarrhea, nausea, abdominal
pain, vomiting, liver enzyme elevation, decreased
appetite, headache, weight decreased and
hypertension.

• In IPF studies, the most frequent serious adverse
reactions reported in patients treated with OFEV,
more than placebo, were bronchitis (1.2% vs. 0.8%)
and MI (1.5% vs. 0.4%). The most common adverse
events leading to death in OFEV patients versus
placebo were pneumonia (0.7% vs. 0.6%), lung
neoplasm malignant (0.3% vs. 0%), and myocardial
infarction (0.3% vs. 0.2%). In the predefined category
of major adverse cardiovascular events (MACE)
including MI, fatal events were reported in 0.6% of
OFEV versus 1.8% in placebo patients.

• In the chronic fibrosing ILDs with a progressive
phenotype study, the most frequent serious adverse
event reported in patients treated with OFEV, more
than placebo, was pneumonia (4% vs. 3%). Adverse
events leading to death were reported in 3% of OFEV
patients and in 5% of placebo patients. No pattern
was identified in the adverse events leading to death.

• In the SSc-ILD study, the most frequent serious
adverse events reported in patients treated with
OFEV, more than placebo, were interstitial lung
disease (2.4% vs. 1.7%) and pneumonia (2.8% vs.
0.3%). Within 52 weeks, 5 patients treated with OFEV
(1.7%) and 4 patients treated with placebo (1.4%)
died. There was no pattern among adverse events
leading to death in either treatment arm.

DRUG INTERACTIONS
• P-glycoprotein (P-gp) and CYP3A4 Inhibitors

and Inducers: Coadministration with oral doses of a
P-gp and CYP3A4 inhibitor, ketoconazole, increased
exposure to nintedanib by 60%. Concomitant use of
potent P-gp and CYP3A4 inhibitors (e.g., erythromycin)
with OFEV may increase exposure to nintedanib. In
such cases, patients should be monitored closely
for tolerability of OFEV. Management of adverse
reactions may require interruption, dose reduction, or
discontinuation of therapy with OFEV. Coadministration
with oral doses of a P-gp and CYP3A4 inducer,
rifampicin, decreased exposure to nintedanib by 50%.
Concomitant use of P-gp and CYP3A4 inducers (e.g.,
carbamazepine, phenytoin, and St. John’s wort) with
OFEV should be avoided as these drugs may decrease
exposure to nintedanib.

• Anticoagulants: Nintedanib may increase the risk
of bleeding. Monitor patients on full anticoagulation
therapy closely for bleeding and adjust anticoagulation
treatment as necessary.

USE IN SPECIFIC POPULATIONS
• Nursing Mothers: Because of the potential for serious

adverse reactions in nursing infants from OFEV, advise
women that breastfeeding is not recommended during
treatment.

• Reproductive Potential: OFEV may reduce fertility in
females of reproductive potential.

• Smokers: Smoking was associated with decreased
exposure to OFEV, which may affect the efficacy of
OFEV. Encourage patients to stop smoking prior to
and during treatment.

 CL-OF-100050 10.28.2020

Please see accompanying Brief Summary of Prescribing
Information on the following pages.
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BY BRIDGET M. KUEHN

Even mundane tasks such as 
making a meal can be exhaust-
ing for Louise Salant.

Many older people who contract 

COVID-19 experience prolonged 
symptoms of the disease. An anal-
ysis of Medicare Advantage claims 
data published in the BMJ (2022 
Feb. doi: 10.1136/bmj-2021-068414) 
found that about one-third of 

roughly 87,000 adults aged 65 in the 
database with a COVID-19 diagno-
sis sought care for persistent or new 
symptoms 21 or more days later.

That figure is about twice the rate 
of persistent COVID-19–related 

symptoms seen in a cohort of adults 
younger than age 65 with commer-
cial insurance analyzed by the same 
group of researchers in a separate 
BMJ study reported in 2021 (doi: 
10.1136/bmj.n1098).

CORONAVIRUS 

Long-COVID symptoms a serious challenge for elderly
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IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)
Gastrointestinal Disorders
Diarrhea
• Events were primarily mild to moderate in intensity

and occurred within the first 3 months.
• In IPF studies, diarrhea was the most frequent

gastrointestinal event reported in 62% versus 18% of
patients treated with OFEV and placebo, respectively.
Diarrhea led to permanent dose reduction in 11% and
discontinuation in 5% of OFEV patients versus 0 and
less than 1% in placebo patients, respectively.

• In the chronic fibrosing ILDs with a progressive
phenotype study, diarrhea was reported in 67%
versus 24% of patients treated with OFEV and
placebo, respectively. Diarrhea led to permanent dose
reduction in 16% and discontinuation in 6% of OFEV
patients, compared to less than 1% of placebo-treated
patients, respectively.

• In the SSc-ILD study, diarrhea was the most frequent
gastrointestinal event reported in 76% versus 32% of
patients treated with OFEV and placebo, respectively.
Diarrhea led to permanent dose reduction in 22% and
discontinuation in 7% of OFEV patients versus 1% and
0.3% in placebo patients, respectively.

• Dosage modifications or treatment interruptions
may be necessary in patients with diarrhea. Treat
diarrhea at first signs with adequate hydration and
antidiarrheal medication (e.g., loperamide), and
consider dose reduction or treatment interruption
if diarrhea continues. OFEV treatment may be
resumed at the full dosage (150 mg twice daily), or
at the reduced dosage (100 mg twice daily), which
subsequently may be increased to the full dosage. If
severe diarrhea persists, discontinue treatment.

Nausea and Vomiting
• In IPF studies, nausea was reported in 24% versus

7% and vomiting was reported in 12% versus 3% of
patients treated with OFEV and placebo, respectively.
Nausea and vomiting led to discontinuation of OFEV
in 2% and 1% of patients, respectively.

• In the chronic fibrosing ILDs with a progressive
phenotype study, nausea was reported in 29% versus
9% and vomiting was reported in 18% versus 5% of
patients treated with OFEV and placebo, respectively.
Nausea led to discontinuation of OFEV in less than
1% of patients, and vomiting led to discontinuation of
OFEV in 1% of the patients.

• In the SSc-ILD study, nausea was reported in 32%
versus 14% and vomiting was reported in 25%
versus 10% of patients treated with OFEV and
placebo, respectively. Nausea and vomiting led to
discontinuation of OFEV in 2% and 1% of patients,
respectively.

• In most patients, events were primarily of mild to
moderate intensity. If nausea or vomiting persists
despite appropriate supportive care including anti-
emetic therapy, consider dose reduction or treatment
interruption. OFEV treatment may be resumed at full
dosage or at reduced dosage, which subsequently may
be increased to full dosage. If severe nausea or vomiting
does not resolve, discontinue treatment.

Embryo-Fetal Toxicity: OFEV can cause fetal
harm when administered to a pregnant woman and
patients should be advised of the potential risk to a
fetus. Women should be advised to avoid becoming
pregnant while receiving OFEV and to use highly
effective contraception at initiation of treatment,
during treatment, and at least 3 months after the
last dose of OFEV. Nintedanib does not change
the exposure to oral contraceptives containing
ethinylestradiol and levonorgestrel in patients with
SSc-ILD. However, the efficacy of oral hormonal
contraceptives may be compromised by vomiting and/
or diarrhea or other conditions where drug absorption
may be reduced. Advise women taking oral hormonal
contraceptives experiencing these conditions to use
alternative highly effective contraception. Verify
pregnancy status prior to starting OFEV and during
treatment as appropriate.
Arterial Thromboembolic Events
• In IPF studies, arterial thromboembolic events

were reported in 2.5% of OFEV and less than 1% of
placebo patients, respectively. Myocardial infarction
(MI) was the most common arterial thromboembolic
event, occurring in 1.5% of OFEV and in less than 1%
of placebo patients.

• In the chronic fibrosing ILDs with a progressive
phenotype study, arterial thromboembolic events
and MI were reported in less than 1% of patients in
both treatment arms.

• In the SSc-ILD study, arterial thromboembolic events
were reported in 0.7% of patients in both the OFEV-
treated and placebo-treated patients. There were 0
cases of MI in OFEV-treated patients compared to
0.7% of placebo-treated patients.

• Use caution when treating patients at higher
cardiovascular risk, including known coronary artery
disease. Consider treatment interruption in patients
who develop signs or symptoms of acute myocardial
ischemia.

Risk of Bleeding
• OFEV may increase the risk of bleeding.
• In IPF studies, bleeding events were reported in 10%

of OFEV versus 7% of placebo patients.
• In the chronic fibrosing ILDs with a progressive

phenotype study, bleeding events were reported in
11% of OFEV versus 13% of placebo patients.

• In the SSc-ILD study, bleeding events were reported
in 11% of OFEV versus 8% of placebo patients.

• In clinical trials, epistaxis was the most frequent
bleeding event. There have been post-marketing
reports of non-serious and serious bleeding events,
some of which were fatal. Use OFEV in patients with
known risk of bleeding only if the anticipated benefit
outweighs the potential risk.

Gastrointestinal Perforation
• OFEV may increase the risk of gastrointestinal

perforation.
• In IPF studies, gastrointestinal perforation was

reported in less than 1% of OFEV versus in 0% of
placebo patients.
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Compared with a 2020 com-
parator group of patients in this 
age cohort, these patients had a 
greater likelihood of respiratory 
failure, fatigue, hypertension, 
memory problems, kidney injury, 
mental health conditions, hyper-
coagulability, and cardiac  
rhythm disorders. 

“It became clear early in the pan-
demic that there is going to be a 
second pandemic related to all of the 
complications that we’ve seen related 
to COVID-19 infections,” said Ken 
Cohen, MD, who coauthored the 
BMJ studies.

The results are among a growing 
body of evidence suggesting that 

older adults are at high risk of per-
sistent post–COVID-19 symptoms.

Researchers in Rome, for example, 
found that 83% of 165 patients aged 
65 or older who had been hospital-
ized for COVID-19 reported at least 
one lasting symptom – problems 
like fatigue, shortness of breath, 
joint pain, and coughing – in 

the months after hospitalization 
(JAMDA 2021 Jul 18. doi: 10.1016/j.
jamda.2021.07.003). One-third of 
those had two symptoms, and 46% 
had three or more.

A similar study in Norway 
found that two-thirds of patients 
aged 60 or older reported reduced 

ELDERLY continued on following page
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primary endpoint was the percentage of patients with 
gastrointestinal adverse events from baseline to Week 12.
Gastrointestinal adverse events were in line with the 
established safety profile of each component and were 
experienced in 37 (70%) patients treated with pirfenidone 
added to nintedanib versus 27 (53%) patients treated 
with nintedanib alone. Diarrhea, nausea, vomiting, and 
abdominal pain (includes upper abdominal pain, abdom-
inal discomfort, and abdominal pain) were the most fre-
quent adverse events reported in 20 (38%) versus 16 
(31%), in 22 (42%) versus 6 (12%), in 15 (28%) versus 6 
(12%) patients, and in 15 (28%) versus 7 (14%) treated 
with pirfenidone added to nintedanib versus nintedanib 
alone, respectively. More subjects reported AST or ALT 
elevations (greater than or equal to 3x the upper limit 
of normal) when using pirfenidone in combination with 
nintedanib (n=3 (6%)) compared to nintedanib alone 
(n=0) [see Warnings and Precautions]. Chronic Fibrosing 
Interstitial Lung Diseases with a Progressive Phenotype: 
OFEV was studied in a phase 3, double-blind, place-
bo-controlled trial (Study 5) in which 663 patients with 
chronic fibrosing ILDs with a progressive phenotype were 
randomized to receive OFEV 150 mg twice daily (n=332) 
or placebo (n=331) for at least 52 weeks. At 52 weeks,
the median duration of exposure was 12 months for 
patients in both treatment arms. Subjects ranged in age 
from 27 to 87 years (median age of 67 years). The major-
ity of patients were Caucasian (74%) or Asian (25%).
Most patients were male (54%). The most frequent seri-
ous adverse event reported in patients treated with OFEV,
more than placebo, was pneumonia (4% vs. 3%). Adverse 
events leading to death were reported in 3% of patients 
treated with OFEV and in 5% of patients treated with 
placebo. No pattern was identified in the adverse events 
leading to death. Adverse reactions leading to permanent 
dose reductions were reported in 33% of OFEV-treated 
patients and 4% of placebo-treated patients. The most 
frequent adverse reaction that led to permanent dose 
reduction in the patients treated with OFEV was diarrhea 
(16%). Adverse reactions leading to discontinuation were 
reported in 20% of OFEV-treated patients and 10% of 
placebo-treated patients. The most frequent adverse 
reaction that led to discontinuation in OFEV-treated 
patients was diarrhea (6%). The safety profile in patients 
with chronic fibrosing ILDs with a progressive phenotype 
treated with OFEV was consistent with that observed in 
IPF patients. In addition, the following adverse events 
were reported in OFEV more than placebo in chronic pro-
gressive fibrosing ILD: nasopharyngitis (13% vs. 12%),
upper respiratory tract infection (7% vs 6%), urinary 
tract infection (6% vs. 4%), fatigue (10% vs. 6%), and 
back pain (6% vs. 5%). Systemic Sclerosis-Associated 
Interstitial Lung Disease: OFEV was studied in a phase 3,
randomized, double-blind, placebo-controlled trial (Study 
4) in which 576 patients with SSc-ILD received OFEV 
150 mg twice daily (n=288) or placebo (n=288). Patients 
were to receive treatment for at least 52 weeks; indi-
vidual patients were treated for up to 100 weeks. The 
median duration of exposure was 15 months for patients 
treated with OFEV and 16 months for patients treated 
with placebo. Subjects ranged in age from 20 to 79 years 
(median age of 55 years). Most patients were female 
(75%). Patients were mostly Caucasian (67%), Asian 
(25%), or Black (6%). At baseline, 49% of patients were 
on stable therapy with mycophenolate. The most frequent 
serious adverse events reported in patients treated with 
OFEV, more than placebo, were interstitial lung disease 
(2.4% nintedanib vs 1.7% placebo) and pneumonia 
(2.8% nintedanib vs 0.3% placebo). Within 52 weeks, 5 
patients treated with OFEV (1.7%) and 4 patients treated 
with placebo (1.4%) died. There was no pattern among 
adverse events leading to death in either treatment arm.
Adverse reactions leading to permanent dose reductions 
were reported in 34% of OFEV-treated patients and 4% of 
placebo-treated patients.The most frequent adverse reac-
tion that led to permanent dose reduction in the patients 
treated with OFEV was diarrhea (22%). Adverse reac-
tions leading to discontinuation were reported in 16% of 
OFEV-treated patients and 9% of placebo-treated 
patients. The most frequent adverse reactions that led to 
discontinuation in OFEV-treated patients were diarrhea 
(7%), nausea (2%), vomiting (1%), abdominal pain (1%),
and interstitial lung disease (1%). The safety profile in 
patients with or without mycophenolate at baseline was 
comparable. The most common adverse reactions with an 
incidence of greater than or equal to 5% in OFEV-treated 
patients and more commonly than in placebo are listed 
in Table 2.

Table 2   Adverse Reactions Occurring in ≥5% of
OFEV-treated Patients and More Commonly
Than Placebo in Study 4

Adverse Reaction OFEV,
150 mg
n=288

Placebo
n=288

     Diarrhea 76% 32%
     Nausea 32% 14%

Vomiting 25% 10%
     Skin ulcer 18% 17%

Abdominal paina 18% 11%
     Liver enzyme elevationb 13% 3%

Weight decreased 12% 4%
     Fatigue 11% 7%
     Decreased appetite 9% 4%
     Headache 9% 8%
     Pyrexia 6% 5%
     Back pain 6% 4%
     Dizziness 6% 4%
     Hypertensionc 5% 2%

a Includes abdominal pain, abdominal pain upper, abdominal pain
lower, and esophageal pain.

b Includes alanine aminotransferase increased, gamma-
glutamyltransferase increased, aspartate aminotransferase 
increased, hepatic enzyme increased, blood alkaline  
phosphatase increased, transaminase increased, and hepatic 
function abnormal.

c Includes hypertension, blood pressure increased, and  
hypertensive crisis

6.2 Postmarketing Experience: The following adverse 
reactions have been identified during postapproval 
use of OFEV. Because these reactions are reported 
voluntarily from a population of uncertain size, it is not 
always possible to reliably estimate their frequency or 
establish a causal relationship to drug exposure. The 
following adverse reactions have been identified during 
postapproval use of OFEV: drug-induced liver injury [see 
Warnings and Precautions], non-serious and serious 
bleeding events, some of which were fatal [see Warnings 
and Precautions], pancreatitis, thrombocytopenia, rash,
pruritus.

7 DRUG INTERACTIONS: 7.1 P-glycoprotein (P-gp) 
and CYP3A4 Inhibitors and Inducers: Nintedanib 
is a substrate of P-gp and, to a minor extent, CYP3A4.
Coadministration with oral doses of a P-gp and CYP3A4 
inhibitor, ketoconazole, increased exposure to nintedanib 
by 60%. Concomitant use of P-gp and CYP3A4 inhibitors 
(e.g., erythromycin) with OFEV may increase exposure to 
nintedanib. In such cases, patients should be monitored 
closely for tolerability of OFEV. Management of adverse 
reactions may require interruption, dose reduction, or 
discontinuation of therapy with OFEV [see Dosage and 
Administration]. Coadministration with oral doses of a 
P-gp and CYP3A4 inducer, rifampicin, decreased expo-
sure to nintedanib by 50%. Concomitant use of P-gp 
and CYP3A4 inducers (e.g., carbamazepine, phenytoin,
and St. John’s wort) with OFEV should be avoided as 
these drugs may decrease exposure to nintedanib. 7.2 
Anticoagulants: Nintedanib is a VEGFR inhibitor and 
may increase the risk of bleeding. Monitor patients on 
full anticoagulation therapy closely for bleeding and adjust 
anticoagulation treatment as necessary [see Warnings 
and Precautions]. 7.3 Pirfenidone: In a multiple-dose 
study conducted to assess the pharmacokinetic effects 
of concomitant treatment with nintedanib and pirfeni-
done, the coadministration of nintedanib with pirfenidone 
did not alter the exposure of either agent. Therefore, no 
dose adjustment is necessary during concomitant admin-
istration of nintedanib with pirfenidone. 7.4 Bosentan: 
Coadministration of nintedanib with bosentan did not alter 
the pharmacokinetics of nintedanib.

8 USE IN SPECIFIC POPULATIONS: 8.1 Pregnancy:
Risk Summary: Based on findings from animal studies and 
its mechanism of action, OFEV can cause fetal harm when 
administered to a pregnant woman. There are no data on 
the use of OFEV during pregnancy. In animal studies of 
pregnant rats and rabbits treated during organogene-
sis, nintedanib caused embryo-fetal deaths and struc-
tural abnormalities at less than (rats) and approximately 
5 times (rabbits) the maximum recommended human 
dose [see Data]. Advise pregnant women of the potential 
risk to a fetus. The estimated background risk of major 
birth defects and miscarriage for the indicated population 
is unknown. In the U.S. general population, the estimated 
background risk of major birth defects is 2% to 4% and

Gastrointestinal Perforation [see Warnings and Precautions]. 
6.1 Clinical Trials Experience: Because clinical trials are
conducted under widely varying conditions, adverse reac-
tion rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another
drug and may not reflect the rates observed in practice. The
safety of OFEV was evaluated in over 1000 IPF patients,
332 patients with chronic fibrosing ILDs with a progres-
sive phenotype, and over 280 patients with SSc-ILD. Over
200 IPF patients were exposed to OFEV for more than
2 years in clinical trials. Idiopathic Pulmonary Fibrosis: 
OFEV was studied in three randomized, double-blind,
placebo-controlled, 52-week trials. In the phase 2 (Study
1) and phase 3 (Studies 2 and 3) trials, 723 patients with
IPF received OFEV 150 mg twice daily and 508 patients
received placebo. The median duration of exposure was 10
months for patients treated with OFEV and 11 months for
patients treated with placebo. Subjects ranged in age from
42 to 89 years (median age of 67 years). Most patients
were male (79%) and Caucasian (60%). The most frequent
serious adverse reactions reported in patients treated with
OFEV, more than placebo, were bronchitis (1.2% vs. 0.8%)
and myocardial infarction (1.5% vs. 0.4%). The most com-
mon adverse events leading to death in patients treated
with OFEV, more than placebo, were pneumonia (0.7%
vs. 0.6%), lung neoplasm malignant (0.3% vs. 0%), and
myocardial infarction (0.3% vs. 0.2%). In the predefined
category of major adverse cardiovascular events (MACE)
including MI, fatal events were reported in 0.6% of OFEV-
treated patients and 1.8% of placebo-treated patients.
Adverse reactions leading to permanent dose reductions
were reported in 16% of OFEV-treated patients and 1% of
placebo-treated patients. The most frequent adverse reac-
tion that led to permanent dose reduction in the patients
treated with OFEV was diarrhea (11%). Adverse reactions
leading to discontinuation were reported in 21% of OFEV-
treated patients and 15% of placebo-treated patients. The
most frequent adverse reactions that led to discontinuation
in OFEV-treated patients were diarrhea (5%), nausea (2%),
and decreased appetite (2%). The most common adverse
reactions with an incidence of greater than or equal to 5%
and more frequent in the OFEV than placebo treatment
group are listed in Table 1.
Table 1   Adverse Reactions Occurring in ≥5% of

OFEV-treated Patients and More Commonly
Than Placebo in Studies 1, 2, and 3

Adverse Reaction OFEV,
150 mg
n=723

Placebo
n=508

Gastrointestinal disorders
     Diarrhea 62% 18%
     Nausea 24% 7%

Abdominal paina 15% 6%
Vomiting 12% 3%

Hepatobiliary disorders
     Liver enzyme elevationb 14% 3%
Metabolism and nutrition 
disorders
     Decreased appetite 11% 5%
Nervous system
disorders
     Headache 8% 5%
Investigations

Weight decreased 10% 3%
Vascular disorders
     Hypertensionc 5% 4%

a Includes abdominal pain, abdominal pain upper, abdominal pain
lower, gastrointestinal pain and abdominal tenderness.

b Includes gamma-glutamyltransferase increased, hepatic 
enzyme increased, alanine aminotransferase increased,
aspartate aminotransferase increased, hepatic function 
abnormal, liver function test abnormal, transaminase increased,
blood alkaline phosphatase-increased, alanine aminotrans-
ferase abnormal, aspartate aminotransferase abnormal, and 
gamma-glutamyltransferase abnormal.

c Includes hypertension, blood pressure increased, hypertensive  
crisis, and hypertensive cardiomyopathy.

In addition, hypothyroidism was reported in patients 
treated with OFEV, more than placebo (1.1% vs. 0.6%).
Combination with Pirfenidone: Concomitant treatment with 
nintedanib and pirfenidone was investigated in an explor-
atory open-label, randomized (1:1) trial of nintedanib 150 
mg twice daily with add-on pirfenidone (titrated to 801 mg 
three times a day) compared to nintedanib 150 mg twice 
daily alone in 105 randomized patients for 12 weeks. The 
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health-related quality of life during 
follow-up visits 6 months after 
hospitalization for COVID-19 
(BMC Geriatr. 2021 Mar 22. doi: 
10.1186/s12877-021-02140-x). The 
most-reported impairments among 
those patients were the inability 
to perform the tasks of daily life, 
reduced mobility, and increased 

pain and discomfort.
Mounting evidence indicates 

that COVID-19 may contribute 
to chronic cognitive impairment 
in older adults. A multisite U.S. 
study found that 28% of 817 adults 
presenting to emergency depart-
ments with COVID-19 had delir-
ium and poorer outcomes (JAMA 
Netw Open. 2020. doi: 10.1001/

jamanetworkopen.2020.29540). A 
Chinese case-control study that 
enrolled 1,438 individuals hospi-
talized in Wuhan for COVID-19, 
along with 438 of their uninfected 
spouses, found that 12% of COVID-
19 survivors experienced cognitive 
impairment a year after discharge 
(JAMA Neurol. 2022 Mar 8.  doi: 
10.1001/jamaneurol.2022.0461). 

“Hospitalization and the acute 
illness itself accelerate cognitive 
decline,” said Jin Ho Han, MD, 
associate professor of emergency 
medicine at Vanderbilt Univer-
sity, Nashville, Tenn., and pre-
vious evidence links delirium 
with worsening cognition (JAMA 
Neurol. 2020;77[11]:1373-81). Dr. 
Han emphasized the importance 

ELDERLY continued from previous page
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OFEV® (nintedanib) capsules, for oral use
BRIEF SUMMARY OF PRESCRIBING INFORMATION.

Please see package insert for full Prescribing
Information, including Patient Information

1 INDICATIONS AND USAGE: 1.1 Idiopathic Pulmonary
Fibrosis: OFEV is indicated for the treatment of idiopathic
pulmonary fibrosis (IPF). 1.2 Chronic Fibrosing Interstitial
Lung Diseases with a Progressive Phenotype: OFEV is
indicated for the treatment of chronic fibrosing interstitial lung
diseases (ILDs) with a progressive phenotype. 1.3 Systemic
Sclerosis-Associated Interstitial Lung Disease: OFEV is
indicated to slow the rate of decline in pulmonary function in
patients with systemic sclerosis-associated interstitial lung
disease (SSc-ILD).

2 DOSAGE AND ADMINISTRATION: 2.1 Testing Prior
to OFEV Administration: Conduct liver function tests in
all patients and a pregnancy test in females of repro-
ductive potential prior to initiating treatment with OFEV
[see Warnings and Precautions]. 2.2 Recommended
Dosage: The recommended dosage of OFEV is 150 mg
twice daily administered approximately 12 hours apart.
OFEV capsules should be taken with food and swallowed
whole with liquid. OFEV capsules should not be chewed
or crushed because of a bitter taste. The effect of chew-
ing or crushing of the capsule on the pharmacokinetics
of nintedanib is not known. If a dose of OFEV is missed,
the next dose should be taken at the next scheduled time.
Advise the patient to not make up for a missed dose. Do
not exceed the recommended maximum daily dosage of
300 mg. In patients with mild hepatic impairment (Child
Pugh A), the recommended dosage of OFEV is 100 mg
twice daily approximately 12 hours apart taken with food.
2.3 Dosage Modification due to Adverse Reactions:
In addition to symptomatic treatment, if applicable, the
management of adverse reactions of OFEV may require
dose reduction or temporary interruption until the specific
adverse reaction resolves to levels that allow continua-
tion of therapy. OFEV treatment may be resumed at the
full dosage (150 mg twice daily), or at the reduced dos-
age (100 mg twice daily), which subsequently may be
increased to the full dosage. If a patient does not tolerate
100 mg twice daily, discontinue treatment with OFEV [see
Warnings and Precautions and Adverse Reactions]. Dose
modifications or interruptions may be necessary for liver
enzyme elevations. Conduct liver function tests (aspar-
tate aminotransferase (AST), alanine aminotransferase
(ALT), and bilirubin) prior to initiation of treatment with
OFEV, at regular intervals during the first three months
of treatment, and periodically thereafter or as clinically
indicated. Measure liver tests promptly in patients who
report symptoms that may indicate liver injury, including
fatigue, anorexia, right upper abdominal discomfort, dark
urine or jaundice. Discontinue OFEV in patients with AST
or ALT greater than 3 times the upper limit of normal
(ULN) with signs or symptoms of liver injury and for AST
or ALT elevations greater than 5 times the upper limit
of normal. For AST or ALT greater than 3 times to less
than 5 times the ULN without signs of liver damage, inter-
rupt treatment or reduce OFEV to 100 mg twice daily.
Once liver enzymes have returned to baseline values,
treatment with OFEV may be reintroduced at a reduced
dosage (100 mg twice daily), which subsequently may
be increased to the full dosage (150 mg twice daily)
[see Warnings and Precautions and Adverse Reactions].
In patients with mild hepatic impairment (Child Pugh A),
consider treatment interruption, or discontinuation for
management of adverse reactions.

4 CONTRAINDICATIONS: None

5 WARNINGS AND PRECAUTIONS: 5.1 Hepatic
Impairment: Treatment with OFEV is not recommended
in patients with moderate (Child Pugh B) or severe (Child
Pugh C) hepatic impairment [see Use in Specific
Populations]. Patients with mild hepatic impairment
(Child Pugh A) can be treated with a reduced dose of
OFEV [see Dosage and Administration]. 5.2 Elevated
Liver Enzymes and Drug-Induced Liver Injury:
Cases of drug-induced liver injury (DILI) have been
observed with OFEV treatment. In the clinical trials and
postmarketing period, non-serious and serious cases of
DILI were reported. Cases of severe liver injury with fatal
outcome have been reported in the postmarketing period.
The majority of hepatic events occur within the first three
months of treatment. In clinical trials, administration of
OFEV was associated with elevations of liver enzymes
(ALT, AST, ALKP, GGT) and bilirubin. Liver enzyme and
bilirubin increases were reversible with dose modification
or interruption in the majority of cases. In IPF studies

(Studies 1, 2, and 3), the majority (94%) of patients with
ALT and/or AST elevations had elevations less than 5
times ULN and the majority (95%) of patients with biliru-
bin elevations had elevations less than 2 times ULN. In
the chronic fibrosing ILDs with a progressive phenotype
study (Study 5), the majority (95%) of patients with ALT
and/or AST elevations had elevations less than 5 times
ULN and the majority (94%) of patients with bilirubin ele-
vations had elevations less than 2 times ULN. In the SSc-
ILD study (Study 4), a maximum ALT and/or AST greater
than or equal to 3 times ULN was observed for 4.9% of
patients in the OFEV group and for 0.7% of patients in the
placebo group [see Use in Specific Populations]. Patients
with a low body weight (less than 65 kg), Asian, and
female patients may have a higher risk of elevations in
liver enzymes. Nintedanib exposure increased with patient
age, which may also result in a higher risk of increased
liver enzymes. Conduct liver function tests (ALT, AST, and
bilirubin) prior to initiation of treatment with OFEV, at reg-
ular intervals during the first three months of treatment,
and periodically thereafter or as clinically indicated.
Measure liver tests promptly in patients who report symp-
toms that may indicate liver injury, including fatigue,
anorexia, right upper abdominal discomfort, dark urine or
jaundice. Dosage modifications or interruption may be nec-
essary for liver enzyme elevations. [see Dosage and
Administration]. 5.3 Gastrointestinal Disorders:
Diarrhea: In clinical trials, diarrhea was the most frequent
gastrointestinal event reported. In most patients, the event
was of mild to moderate intensity and occurred within the
first 3 months of treatment. In IPF studies (Studies 1, 2,
and 3), diarrhea was reported in 62% versus 18% of
patients treated with OFEV and placebo, respectively [see
Adverse Reactions]. Diarrhea led to permanent dose
reduction in 11% of patients treated with OFEV compared
to 0 placebo-treated patients. Diarrhea led to discontinu-
ation of OFEV in 5% of the patients compared to less than
1% of placebo-treated patients. In the chronic fibrosing
ILDs with a progressive phenotype study (Study 5), diar-
rhea was reported in 67% versus 24% of patients treated
with OFEV and placebo, respectively [see Adverse
Reactions]. Diarrhea led to permanent dose reduction in
16% of patients treated with OFEV compared to less than
1% of placebo-treated patients. Diarrhea led to discon-
tinuation of OFEV in 6% of the patients compared to less
than 1% of placebo-treated patients. In the SSc-ILD
study (Study 4), diarrhea was reported in 76% versus
32% of patients treated with OFEV and placebo, respec-
tively [see Adverse Reactions]. Diarrhea led to permanent
dose reduction in 22% of patients treated with OFEV
compared to 1% of placebo-treated patients. Diarrhea
led to discontinuation of OFEV in 7% of the patients com-
pared to 0.3% of placebo-treated patients. Dosage mod-
ifications or treatment interruptions may be necessary in
patients with adverse reactions of diarrhea. Treat diar-
rhea at first signs with adequate hydration and antidiar-
rheal medication (e.g., loperamide), and consider treat-
ment interruption if diarrhea continues [see Dosage and
Administration]. OFEV treatment may be resumed at the
full dosage (150 mg twice daily), or at the reduced dos-
age (100 mg twice daily), which subsequently may be
increased to the full dosage. If severe diarrhea persists
despite symptomatic treatment, discontinue treatment
with OFEV. Nausea and Vomiting: In IPF studies (Studies
1, 2, and 3), nausea was reported in 24% versus 7% and
vomiting was reported in 12% versus 3% of patients
treated with OFEV and placebo, respectively. In the
chronic fibrosing ILDs with a progressive phenotype
study (Study 5), nausea was reported in 29% versus 9%
and vomiting was reported in 18% versus 5% of patients
treated with OFEV and placebo, respectively. In the SSc-
ILD study (Study 4), nausea was reported in 32% versus
14% and vomiting was reported in 25% versus 10% of
patients treated with OFEV and placebo, respectively [see
Adverse Reactions]. In most patients, these events were
of mild to moderate intensity. In IPF studies (Studies 1, 2,
and 3), nausea led to discontinuation of OFEV in 2% of
patients and vomiting led to discontinuation of OFEV in
1% of the patients. In the chronic fibrosing ILDs with a
progressive phenotype study (Study 5), nausea led to dis-
continuation of OFEV in less than 1% of patients and
vomiting led to discontinuation of OFEV in 1% of the
patients. In the SSc-ILD study (Study 4), nausea led to
discontinuation of OFEV in 2% of patients and vomiting
led to discontinuation of OFEV in 1% of the patients. For
nausea or vomiting that persists despite appropriate support-
ive care including anti-emetic therapy, dose reduction or treat-
ment interruption may be required [see Dosage and
Administration]. OFEV treatment may be resumed at the
full dosage (150 mg twice daily), or at the reduced dosage

(100 mg twice daily), which subsequently may be
increased to the full dosage. If severe nausea or vomiting
does not resolve, discontinue treatment with OFEV. 5.4
Embryo-Fetal Toxicity: Based on findings from animal
studies and its mechanism of action, OFEV can cause
fetal harm when administered to a pregnant woman.
Nintedanib caused embryo-fetal deaths and structural
abnormalities in rats and rabbits when administered
during organogenesis at less than (rats) and approxi-
mately 5 times (rabbits) the maximum recommended
human dose (MRHD) in adults. Advise pregnant women of
the potential risk to a fetus. Advise females of reproduc-
tive potential to avoid becoming pregnant while receiving
treatment with OFEV and to use highly effective contra-
ception at initiation of, during treatment, and at least
3 months after the last dose of OFEV. Nintedanib does not
change the exposure to oral contraceptive containing
ethinylestradiol and levonorgestrel in patients with
SSc-ILD. However, the efficacy of oral hormonal contra-
ceptives may be compromised by vomiting and/or diar-
rhea or other conditions where the drug absorption may
be reduced. Advise women taking oral hormonal contra-
ceptives experiencing these conditions to use alternative
highly effective contraception. Verify pregnancy status
prior to treatment with OFEV and during treatment as
appropriate [see Use in Specific Populations]. 5.5 
Arterial Thromboembolic Events: Arterial thromboem-
bolic events have been reported in patients taking OFEV. In 
IPF studies (Studies 1, 2, and 3), arterial thromboembolic 
events were reported in 2.5% of patients treated with 
OFEV and 0.8% of placebo-treated patients. Myocardial 
infarction was the most common adverse reaction under 
arterial thromboembolic events, occurring in 1.5% of 
OFEV-treated patients compared to 0.4% of place-
bo-treated patients. In the chronic fibrosing ILDs with a 
progressive phenotype study (Study 5), arterial thrombo-
embolic events were reported in less than 1% of patients 
in both treatment arms. Myocardial infarction was 
observed in less than 1% of patients in both treatment 
arms. In the SSc-ILD study (Study 4), arterial thromboem-
bolic events were reported in 0.7% of patients in both 
treatment arms. There were 0 cases of myocardial infarc-
tion in OFEV-treated patients compared to 0.7% of place-
bo-treated patients. Use caution when treating patients at 
higher cardiovascular risk including known coronary 
artery disease. Consider treatment interruption in patients 
who develop signs or symptoms of acute myocardial isch-
emia. 5.6 Risk of Bleeding: Based on the mechanism of 
action (VEGFR inhibition), OFEV may increase the risk of
bleeding. In IPF studies (Studies 1, 2, and 3), bleeding
events were reported in 10% of patients treated with
OFEV and in 7% of patients treated with placebo. In the
chronic fibrosing ILDs with a progressive phenotype
study (Study 5), bleeding events were reported in 11% of
patients treated with OFEV and in 13% of patients treated
with placebo. In the SSc-ILD study (Study 4), bleeding
events were reported in 11% of patients treated with
OFEV and in 8% of patients treated with placebo. In the
postmarketing period non-serious and serious bleeding
events, some of which were fatal, have been observed.
Use OFEV in patients with known risk of bleeding only if
the anticipated benefit outweighs the potential risk. 5.7
Gastrointestinal Perforation: Based on the mecha-
nism of action, OFEV may increase the risk of gastroin-
testinal perforation. In IPF studies (Studies 1, 2, and 3),
gastrointestinal perforation was reported in 0.3% of
patients treated with OFEV, compared to 0 cases in the
placebo-treated patients. In the chronic fibrosing ILDs
with a progressive phenotype study (Study 5), gastroin-
testinal perforation was not reported in any patients in
any treatment arm. In the SSc-ILD study (Study 4), no
cases of gastrointestinal perforation were reported in
patients treated with OFEV or in placebo-treated patients.
In the postmarketing period, cases of gastrointestinal
perforations have been reported, some of which were 
fatal. Use caution when treating patients who have had 
recent abdominal surgery, previous history of diverticular 
disease or receiving concomitant corticosteroids or 
NSAIDs. Discontinue therapy with OFEV in patients who 
develop gastrointestinal perforation. Only use OFEV in
patients with known risk of gastrointestinal perforation if
the anticipated benefit outweighs the potential risk.

6 ADVERSE REACTIONS: The following adverse reactions
are discussed in greater detail in other sections of the
labeling: Elevated Liver Enzymes and Drug-Induced Liver
Injury  [see Warnings and Precautions]; Gastrointestinal
Disorders [see Warnings and Precautions]; Embryo-
Fetal Toxicity [see Warnings and Precautions]; Arterial
Thromboembolic Events [see Warnings and Precautions];
Risk of Bleeding [see Warnings and Precautions];
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of preventing COVID-19–related 
delirium through vaccines and other 
strategies to reduce exposure of older 
patients to the virus. “Once you have 
cognitive decline, there are no inter-
ventions to reverse it,” he said.

Alarm bells for long-term care
Experts expressed concern that 
the situation might be even worse 

for people living in long-term care 
facilities. 

“It’s common for long-term care 
facility residents to experience func-
tional and cognitive decline, even 
after seemingly minor things, like a 
cold or a trip to the hospital,” said 
Karl Steinberg, MD, president of the 
Society for Post-Acute and Long-
Term Care Medicine. 

“It makes it a little harder to deter-
mine whether the declines we’ve 
been seeing post COVID in these 
residents are attributable to post 
COVID versus just an acceler-
ated step in their overall expected 
decline.”

“During the many months where 
family visits were prohibited, we 
saw people – whether they had 

COVID-19 or not – suffer major 
clinical, functional, cognitive 
declines or severe psychological 
symptoms,” Dr. Steinberg said.

He said the benefit of preventing 
lasting symptoms is often a strong 
motivator for family caregivers of 
people with dementia to get them 
vaccinated or boosted.

ELDERLY continued on following page
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Easing symptoms and 
offering support
As with long COVID generally, 
many questions remain about 
the causes of lasting symptoms of 
COVID-19 in older patients, and 
how best to treat them. Matteo 
Tosato, MD, PhD, who led the study 
of long-COVID patients in Rome, 

is focusing on inflammation as a 
critical factor in the condition. He 
and colleagues across Europe hope 
to answer some of them by launch-
ing a multicenter study of lasting 
COVID-19 symptoms. 

In the meantime, Dr. Steinberg 
and Dr. Tosato said they are doing 
their best to evaluate and treat 
patients empirically. “We pull from 

our armamentarium to treat system- 
specific symptoms,” Dr. Steinberg 
said. “We want to improve the qual-
ity of life and help each day be the 
best it can.”

Physicians in long-term care 
facilities might use medications 
such as antidepressants or nonphar-
macologic approaches for patients 
experiencing depression symptoms. 

Families are also crucial in helping 
patients. 

“We’ve seen with the return of 
families and loved ones visiting to 
some extent has alleviated some 
people’s symptoms, especially psy-
chological ones,” Dr. Steinberg said.

Dr. Tosato said he and his col-
leagues start with an individualized, 
multidisciplinary assessment to 
determine what types of care may 
help. He noted that physicians might 
recommend medications or rehabil-
itative therapies depending on the 
patient’s needs.

“A personalized approach is key,” 
Dr. Tosato said. His study also found 
that the proportion of older patients 
experiencing symptoms declined 
over time – a glimmer of hope that 
many will recover. 

Dr. Cohen emphasized the need 
for a multimodal rehabilitation, 
an evidence-based approach used 
to care for patients who survived 
hospitalization with severe COVID-
19 – a group that has substantially 
higher rates of persistent symptoms. 
This approach includes cognitive 
rehabilitation, physical therapy, 
occupational therapy, and a graded 
exercise program.

Dr. Han and colleagues are study-
ing potential therapies such as cog-
nitive rehabilitation in adults who’ve 
experienced delirium. But until 
evidence-based treatments are avail-
able, they stress the role of support 
for patients with cognitive decline 
and their families.   

“A lot of the work we do is teach 
patients and their families to com-
pensate for newly acquired cognitive 
deficits from any illness, including 
COVID-19,” Dr. Han said.

Ms. Salant said she has experi-
enced some improvement in her 
energy since her pulmonologist 
recommended a new inhaler based 
on her symptoms. Her sense of 
smell and taste, lost to the infection, 
returned after she received her first 
dose of a vaccine against COVID-
19. She takes comfort in partici-
pating in Survivor Corps, a group
of more than 170,000 COVID-19
survivors and their families who
advocate for more scientific research
on the disease.

She also expressed gratitude for 
the support she receives from her 
primary care physician, who she 
said has taken the time to learn 
more about the symptoms of long 
COVID, listens to her, and respects 
what she has to say.

“I have hope that I will keep get-
ting better by baby steps,” Ms. Salant 
said. 

Dr. Tosato, Dr. Steinberg, and 
Dr. Han have disclosed no relevant 
financial relationships. ■

ELDERLY continued from previous page
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Bronchiectasis, microplastics, and end of life
AIRWAYS DISORDERS NETWORK 
Bronchiectasis section 
Phenotyping bronchiectasis: Focus 
on eosinophilic bronchiectasis 

Bronchiectasis has been often 
linked to neutrophilic inflammation; 
however, 20% may have a predomi-
nantly eosinophilic inflammation. 

Eosinophilic bronchiectasis has 
been associated with a distinct air-
way microbiome. Shoemark and 
colleagues showed in an analysis of 
1,007 patients from five countries 
that 22.6% of patients had blood 

eosinophil 
counts (BEC) 
of >300 cells/
μL. BEC of 
<100 cells/μL 
were associated 
with higher 
bronchiectasis 
severity and 
increased mor-
tality (Shoemark 
et al. Am J Respir Crit Care Med. 
2022;205[8]:894-902). 

BEC of >300 cells/μL were cor-
related with Streptococcus- and Pseu-
domonas-dominated microbiome 
profiles. Compared with patients with 
BEC of <100 cells/μL, patients with 
100-299 cells/μL (hazard ratio [HR], 
2.38; 95% confidence interval, 1.33–
4.25; P = .003) and those with >300 
cells/μL (HR, 3.99; 95% confidence 
interval, 2.20–7.85; P = .0001) were 
associated with shorter time to exac-
erbation. Eosinophilic inflammation 
is a risk factor for exacerbations in 
patients with P. aeruginosa infection 
and may be considered as a treatable 
trait. Shoemark and colleagues’ data 
show that quality of life was improved 
with inhaled corticosteroid treat-
ment in patients with bronchiectasis 
who had BEC of >3%, and eosin-
ophils contribute to bronchiectasis 
exacerbations. 

Dharani Narendra, MD
Navitha Ramesh, MD, FCCP

Diego Maselli Caceres, MD, FCCP
Section Members-at-Large 

DIFFUSE LUNG DISEASE AND 
LUNG TRANSPLANT NETWORK  
Occupational and 
environmental health section
A ubiquitous invasion: The rise of 
microplastics

About 6.3 billion tons of plastic 
waste were produced between 1950 
and 2015.1 Their degradation into 
submillimeter fragments of 1 μm to 
5 mm, is called microplastics (MP).2 
MP are vectors of pollutants, patho-
logic micro-
organisms, 
and chemical 
additives used 
in their fabri-
cation.3 Expo-
sure to MP is 
unavoidable 
as they are 
bio-persistent 
and ubiquitous, 
even indoors.4 
MP have been 
detected in the 
snow of large 
metropolitan 
areas and in 
remote loca-
tions.5 Humans 
are exposed 
to MP via oral 
ingestion and 
inhalation. 
A Brazilian study of human lung 
autopsy specimens revealed the 
presence of MP in 13 of 20 subjects.3

In vitro studies have suggested a 
causal role of polystyrene-MP in the 
development of chronic pulmonary 
disease through the formation of 
reactive oxygen species, inhibition 
of cell proliferation, and cellular 
morphology aberration.6 MP can 
cause local effects due to  macro-
phage-induced inflammation, or 
alternatively, be transported dis-
tantly to the pleura and the systemic 
circulation. 

In addition, MP may disrupt the 
endocrine pathway due to its estro-
genic effects.7 Larger MPs of 8 to 
10 µm, like nylon, have been associ-
ated with interstitial lung disease.8 
Lung biopsies from workers exposed 
to airborne synthetic fibers (acrylic, 
polyester, and terylene) have 
revealed different degrees of inflam-
mation, granulomas, and interstitial 
fibrosis.9 Factory workers exposed 
to polyvinyl chloride dust have 
increased risk of exertional dyspnea 
and decreased pulmonary func-
tion.10 Due to the pervasive nature 

of MP, it is essential to establish the 
global burden of airborne MP and 
to determine its role in lung health. 

Bathmapriya Balakrishnan, MD, 
Member-at-Large

*Tyler Church, DO, Fellow-in-
Training Member

*Disclaimer: The views expressed in this
article are those of the author(s) and do not 
reflect the official policy of the Department 

of Army/Navy/Air Force, Department of 
Defense, or U.S. Government.
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CRITICAL CARE NETWORK 
Palliative and  
end-of-life section
Discussing code status with fami-
lies of critically ill patients

Discussing code status with 
patients is complex and emotional, 
especially when critically ill. The 
complexity further increases when 
these conversations have to take 
place with family members.

Here are some practical tips to 
help have these conversations in a 
concise and compassionate manner. 
Introduction 
• Introduce yourself, and make

sure to identify the correct
decision-maker.

• Get to know the patient.
–What kind of person are they?
–What brings them joy?

• Find out what the family knows
about the current clinical condi-
tion of their family member.
– What have you been hearing

from the medical team?
–What are you worried about?

Update 
• Fill in the gaps – update them on

the clinical condition and ongoing
management.

• Discuss how you think they will
respond to current management
and further management options.

• Allow them to process the
information.

Provide a medical recommendation  
• Example: We are worried he might

die, and if his heart stops, inter-
ventions like CPR or intubation
would not work, and we would
not recommend them.

• Do not pressure for a decision
right away. (You can say “We
do not need a decision today, so
please take time to process this
information.”)

Respond to emotions 
• I can’t image how hard this must

be.
• Offer chaplain services if that is

important to them.
Things to avoid 
• Aggressive language.

 –We will have to pound on their
chest, break ribs.
–They would be suffering.

• Blaming or judgmental language.
While this complex discussion

requires individualization, these tips 
will help set a framework for goals 
of care conversations that lead to 
high quality care for patients that 
aligns with their goals.  

Reference
Goldfish and Rosielle. Language for Routine 
Code Status Discussions, Fast Facts and Con-
cepts #365, Palliative Care Network of Wiscon-
sin (https://tinyurl.com/52598573).

Syed Nazeer Mahmood, MD
Fellow-in-Training Member

Anne Kelemen, LCSW
Member-at-Large 
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2022 billing and coding updates: Critical care services
HUMAYUN ANJUM, MD, FCCP 
CHEST Physician Editorial Board Member

The principal idea behind this 
article is to summarize compre-
hensively yet concisely the 2022 

CMS updates regarding the critical 
care services. I would encourage and 
urge all the members to read this sec-
tion attentively to stay abreast with 
all the recent developments. 

As a general reminder the two crit-
ical care services billing codes for the 
evaluation and management of the 
critically ill injured patients are:

99291: First 30-74 minutes
99292: Each additional 30 

minutes
And, the five major changes for 

2022 as proposed by the CMS for 
critical care services are:

1. It is allowed for the physicians
and APPs in the same specialty
to bill concurrent critical care
services.

Previously, same specialty prac-
titioners were required to bill and 
were paid as “one” when multiple 
practitioners provided services on 
the same date. Now, they can bill 

for critical care services as subse-
quent care or as aggregate time, and 
they are highlighted below with 
examples:
Subsequent care

Initial visit by a provider for 65 
minutes (bill as 99291 as the first 
claim)

Subsequent visit at a later time on 
the same day for 60 minutes (bill as 
99292 x2 as the second claim)
Aggregate time

Time of multiple practitioners in 
the same specialty can be added to 
meet 99291 or 99292. If Practitioner 
A spends 15 minutes of critical care, 
then 99291 cannot be billed; but, if 
Practitioner B spends 30 minutes 
of critical care, they can bill 99291 
with a total time of 45 minutes as 
one claim

The prerequisites are that the vis-
its are medically necessary, and each 
visit meets the definition of critical 
care.

2. Modifier FS needs to be used
for split sharing of critical care
services.

Previously, critical care services 
could not be split shared, but it can 

be done in 2022. 
The practitioner 
who provides 
the significant 
portion of the 
visit needs to 
bill. A signifi-
cant or substan-
tive portion is 
considered to be 
more than half 

the cumulative total time of both 
providers.

Example: The APP spends 20 
minutes in critical care services and 
the physician spends 30 minutes. 
Total time spent is 50 minutes, and 
the physician may bill 99291.

It is crucial to note that each pro-
vider needs to document a note for 
the medically necessary critical care 
that they personally performed and 
the time they spent. Additionally, 
upon review of the medical records, 
the two providers should be easily 
identifiable, and the medical record 
must be signed and dated by the 
provider who performed the sub-
stantive portion and billed.

Lastly, do not forget to submit the 
modifier FS. 

3. Modifier 25 needs to be used to
get paid for an ED visit or other
E/M service on the same day as
critical care.

Previously, hospital ED services 
were not paid on the same date as 
critical care by the same provider. 
But, in 2022, the practitioners may 
bill for ED visit at the hospital and 
also for other E/M services on the 
same day when there is supporting 
documentation. The practitioners 
will need to document that the 
E/M service was provided prior to 
the time when the patient did not 
require critical care, that the service 
was medically necessary, and that 
the service was separate and distinct 
with no duplication.

Of note, do not forget to submit 
the modifier 25.

4. Critical care visits will be sepa-
rately billable from global surgery
when unrelated with the use of
modifier FT.

Previously pre- and postoperative 
critical care was included in the sur-
gical package of many procedures 
with a global period of 10-90 days, 
and critical care visits would be paid 

Dr. Anjum
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CLINICAL EDUCATION, MEANINGFUL CONNECTION
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Ready to Go Hands-on?

Keep your knowledge and  
skill set up to date with 
our expert-led continuing 
medical education courses. 
Get all the relevant updates 
plus the irreplaceable 
benefits of hands-on 
instruction and practice. 
Measures designed to 
ensure your safety against 
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Management
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DEC 1-2 | Ultrasonography: Essentials in  
Critical Care

DEC 9-10 | Extracorporeal Support for  
Respiratory and Cardiac Failure  
in Adults

DEC 6, 13, 15 | Virtual Advanced Critical Care  
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Course
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By Dr. Meng Zhang, et al.

The Impact of Persistent Smoking 
After Surgery on Long-Term Out-
comes After Stage I Non–Small 
Cell Lung Cancer Resection.  
By Dr. Brendan T. Heiden et al.
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only if the service was unrelated to 
the procedure. The concept remains 
the same in 2022 but, now, new 
modifier FT will need to be used to 
report critical care services unrelated 
to the procedure. Also, the service 
provided will need to meet the defi-
nition of critical care, which is usu-
ally above and beyond the procedure 
performed and should be unrelated 
to the specific injury or general sur-
gical procedure performed.

5. There will be certain critical
care medical record documenta-
tion requirements.

It is paramount that each practi-
tioner must document the exact total 
critical care time and not a range or 
approximation of time. Additionally, 
it is equally as important for the 
documentation to indicate that the 
services provided were medically 

reasonable and necessary. In the set-
ting of split/shared billing, the role 
of each practitioner should be clearly 
identifiable (the condition for which 
each practitioner treated the patient, 
how the care was concurrent either 
subsequent or aggregate, and the 
total time of each practitioner).

Hopefully, this review will provide 
a good perception for our members 
in regards to major updates for 
2022, help them navigate the regu-
latory rules, and avoid any unnec-
essary setbacks. In the upcoming 
months, we will try to cover some 
more topics on practice manage-
ment and administration, such as 
Medicare Physician Fee Schedule 
Rule, Hospital Outpatient Prospec-
tive Payment Rule, and coding/
billing for teaching physicians, tele-
health, and pulmonary rehabilita-
tion services. ■

Help Us 
Drive Better 

Patient 
Outcomes

A patient’s experience and  
compliance throughout  
treatment can be in�uenced 
in just 5 minutes.

The First 5 Minutes™ program  
from CHEST will provide clinicians 
with the tools needed to establish trust and rapport 
with their patients, even under time constraints. 

You can help us give hope 
to patients everywhere by 
supporting this program.

Big or small, your  
donation matters.  
Make your gift today.

foundation.chestnet.org/ways-to-give/ 
fundraising-appeal
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Timely diagnosis for patients with ILD
Experts in pulmonary and primary care medicine come together to reduce delays in 
diagnosing complex lung diseases.

Affecting around 400,000 people in the 
United States, interstitial lung diseases 
(ILD), like pulmonary fibrosis (PF), present 

with symptoms that are similar to other more 
common lung diseases, frequently resulting in 
misdiagnosis or delayed diagnosis. Some studies 
show that reaching a proper diagnosis for rarer 
lung diseases can take upwards of several years. 

Despite scientific advancements and increased 
information available, timely and accurate diagnosis 
for PF remains a challenge. The course of the dis-
ease varies from person to person and can progress 
rapidly in some cases, increasing the necessity to 
have the condition diagnosed in its earliest stages. 
By the time patients learn they have PF, the condi-
tion may require reliance on oxygen use and hospi-
talizations, and it can lead to poor quality of life and 
a significantly shortened lifespan. 

To address this issue, Three Lakes Foundation 
(TLF) and the American College of Chest  
Physicians (CHEST) recently announced their col-
laboration on a multiphase educational initiative 
led by a steering committee of medical experts 
aiming to reduce the time it takes to diagnose 
patients with ILDs like PF. Composed of pulmo-
nologists, primary care physicians, and a nursing 
professional, the steering committee will work to 
create materials that will aid in identifying and 
diagnosing complex lung diseases quicker. 

“As a catalyst for change in the PF community, 
Three Lakes Foundation spoke with patients, 
health care professionals, physicians, and advo-
cacy groups to advance an understanding of the 
PF diagnostic experience,” said Dana Ball, exec-
utive director for Three Lakes Foundation. “We 
approached CHEST when it became apparent 
that primary care physicians could use specific 
tools to identify high-risk patients with pulmo-
nary conditions. This collaboration is the result 
of our common need to increase awareness 
among health care professionals and to improve 
patient outcomes.” 

Members of the expert steering committee 
include individuals from leading medical insti-
tutions, health systems, and organizations across 
the country:
• Daniel F. Dilling, MD, FCCP, Professor of

Medicine, Division of Pulmonary and Critical
Care, Loyola University Chicago, Stritch School
of Medicine, Maywood, IL.

• Andrew Duggan, MPH, Patient Engagement
and Innovation Leader representing Three
Lakes Foundation, Boston, MA.

• Jessica Glennie, APRN, MSN, Nurse Practi-
tioner, Interstitial Lung Disease Clinic, Cleve-
land Clinic, Cleveland, OH.

• Timothy Hernandez, MD, Family Medicine
Physician, Chief Executive Officer of Entira
Family Clinics, San Antonio, TX.

• Corey D. Kershaw, MD, FCCP, Associate Pro-
fessor of Medicine, Division of Pulmonary and
Critical Care Medicine, University of Texas
Southwestern Medical Center, Dallas, TX.

• Tejaswini Kulkarni, MD, MPH, FCCP, Assis-
tant Professor, Director, Interstitial Lung Dis-
ease Program, Division of Pulmonary, Allergy
and Critical Care Medicine, The University of
Alabama at Birmingham, Birmingham, AL.

• William Lago, MD, Family Medicine Physi-
cian, Wooster Family Health Center, Cleveland
Clinic Foundation, Wooster, OH.

• Andrew H. Limper, MD, FCCP, Annenberg
Professor of Pulmonary Medicine, Professor of
Biochemistry and Molecular Biology, Director
– Thoracic Disease Research Unit, Mayo Clinic
College of Medicine, Rochester, MN.

• Anoop M. Nambiar, MD, MS, FCCP, Profes-
sor of Medicine, Founding Director of the UT
Health San Antonio Center for Interstitial Lung
Diseases, Division of Pulmonary and Critical
Care Medicine, Department of Medicine, The
University of Texas Health Science Center at
San Antonio and South Texas Veterans Health
Care System, San Antonio, TX.

• Mary Beth Scholand, MD, Associate Professor
of Internal Medicine, Division of Pulmonary
Diseases, Director, Interstitial Lung Program,
University of Utah, Salt Lake City, UT
“While interstitial lung diseases do not affect

a substantial amount of the population, those 
touched by the disease are impacted tremen-
dously,” said steering committee member and 
pulmonologist, Dr. Andrew H. Limper. “Any 
delay in receiving a diagnosis is time that could 
be dedicated to finding a treatment therapy that 
can improve their quality of life. I look forward to 
the work of this committee helping to shape how 
patients with ILDs are diagnosed and treated in 
the future.”

Starting with data-gathering surveys sent to 
both primary care physicians and pulmonolo-
gists, the committee will evaluate the findings to 
develop tools that can be used to aid in diagnos-
ing complex lung diseases. 

“Having experts from both pulmonary and pri-
mary care medicine as members of the steering 
committee is critical,” said steering committee 
member and family medicine physician, Dr. 
William Lago. “Patients first see their family 
medicine or primary care clinicians and, all too 
often, the most complex lung diseases present in 
ways that are indistinguishable from more com-
mon conditions like asthma and COPD. Bringing 
together experts in both fields will yield the best 
results in creating a path to diagnosis.”

Three Lakes Foundation is providing the 
initial funding for CHEST to begin designing 
an educational intervention that addresses the 
gaps in knowledge and practice and will play an 
active role in overseeing the development of the 
program. 

For more information on the Bridging Special-
tiesTM: Timely Diagnosis for Patients With ILD 
initiative and to sign up for updates, visit info.
chestnet.org/bridging-specialties-timely- 
diagnosis-for-ild-patients. ■

Living and leading with lung disease
Fred Schick and Betsy Glaeser use their diagnoses to help others

Receiving a chronic disease diag-
nosis can be unhinging, with a 

wide range of associated emotions. 
A patient’s family, physicians, and 
other health care professionals can 
provide a source of support, but, 
often, the strongest support comes 
from those who can empathize.

Someone who has lived with a 
diagnosis can provide guidance and 
empathy at a more personal level 
because, to them, it is just that – 
personal. Fred Schick and Betsy 

Glaeser have done just that by tak-
ing their personal experiences and 
using them to help others navigate 
their diagnoses. 

Improving patients’ lives is the 
core focus of the American College 
of Chest Physicians and the CHEST 
Foundation. Events like the Belmont 
Stakes Dinner and Auction provide 
an opportunity for us to recognize 
and celebrate powerful stories such 
as Fred and Betsy’s, while also rais-
ing funds to support important 

initiatives that will improve patient 
care. Please consider joining the 
fight against lung disease by making 
a donation to the CHEST Founda-
tion today at chestfoundation.org/
donate. 

Patient advocate – Fred Schick 
Increasing awareness of pulmo-
nary fibrosis
Fred Schick of the Chicagoland area 
was diagnosed with idiopathic pul-
monary fibrosis (IPF) in 2017 after 

years of searching for the root cause 
of his worsening symptoms.

Fred started experiencing short-
ness of breath and labored breath-
ing—once to the extent that he 
needed to be pulled out of the 
water on vacation despite being 
an active swimmer. Because Fred 
was a former cardiac patient, his 
doctors looked to his heart for a 
diagnosis. 

It wasn’t until his primary care 
LIVING continued on following page
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physician retired that he started 
seeing a new doctor who took a 
different look at his symptoms. In 
hearing about the strong changes 
in his exercise endurance, this par-
ticular doctor made the decision to 
refer Fred to a pulmonologist, which 
ultimately led Fred on the right path 
to his IPF diagnosis.

Helping others navigate the path
In his 5 years since being diagnosed 
with IPF, Fred uses his experience 
to advocate for others living with 
this illness. Active in support groups 
for those with IPF, he is especially 
focused on helping others navigate 
the first few months after receiving 
their diagnosis. 

Fred knows from experience that 
receiving the IPF diagnosis is some-
thing to come to terms with but 
encourages others to look to him for 
an example of how to live with the 
illness.

“The first thing I say to someone 
who has been recently diagnosed 
with pulmonary fibrosis is, ‘What-
ever you’ve read on the Internet, 
don’t believe it,’ because there are a 
lot of people who live well beyond 
the 3- to 5-year expectancy you’ll 
see in your Google search.”

“I also encourage everyone to 
be their own health advocate – tell 
your doctor if anything in your life 
is abnormal because you know your 
body better than anyone.”

Like Fred, many living with IPF 
wait years for a diagnosis because 
of the commonality in the way the 
symptoms present, including short-
ness of breath, fatigue, difficulty 
breathing, and others. To address 
this delay, the American College 
of Chest Physicians, supported by 
the CHEST Foundation, partnered 
with the Three Lakes Foundation 
to create an initiative led by a steer-
ing committee of pulmonologists 
and primary care physicians to join 
together to shorten the time to diag-
nosis for interstitial lung diseases 
like IPF. Among other activities, the 
steering committee will work to cre-
ate tools for physicians to use during 
patient intake that can more quickly 
bring IPF into the conversation 
when it is pertinent. 

Patient advocate – 
Betsy Glaeser
Blazing the trail for NTM
Local to New York, Betsy Glaeser 
was diagnosed with pulmonary non-
tuberculous mycobacteria disease 
(NTM) more than 20 years ago.

Leading up to her diagnosis, Betsy 
was frequently short of breath with 
overwhelming fatigue and fevers. 
She was hospitalized multiple times 
for pneumonia and treated again 
and again with short-term standard 
antibiotics. At the time (1998), there 
were no clinical programs dedicated 
to NTM, and when her sputum was 
tested, it was only for pneumonia.

As a financial consultant required 
to travel 4 days per week for work, 
Betsy grew especially concerned 
about her illness when she developed 
hemoptysis and began coughing up 
blood. Lacking local resources, she 
sought care at the Mayo Clinic in 
Rochester, Minnesota, where she 
received her NTM diagnosis.  

Based on the severity of her illness 
and her worsening symptoms, the 
recommendation of the Mayo Clinic 
was that she stop working. After 30 
years of challenging jobs, quitting 
was very painful, but a Mayo doctor 
asked Betsy a very poignant question 
that resonated with her: “Are you 
planning to die for your employer?” 

With that, she left her job and 
sought care for her illness. As her 
NTM developed a second, more 
resistant strain associated with her 
disease, requiring daily, constant 
treatment, Betsy was fortunate to be 

accepted into the National Institutes 
of Health NTM protocol, which has 
directed her care, coordinated with 
NYU-Langone. 

Despite the challenges of having 
NTM, Betsy maintains an active and 
enriching life.

Leading with experience
Betsy uses her diagnosis and her 
experience with NTM to help others 
who are hearing their diagnoses for 
the first time. She serves as a charter 
member and co-leader of a New 
York NTM patient support group 
and serves as a member of the NTM 
Info & Research (NTMir) Board of 
Directors.

Her goal is to ensure that no one 
living with NTM feels alone or 
frightened. 

“Not so long ago – and now, too, 
even – there were doctors who did 
not know how to treat NTM,” says 
Betsy. “But, it has really gotten bet-
ter – as I’ve progressed through all 
of my medications and lived with 
this disease, NTM has progressed as 
well. I hope I helped expand NTM 
knowledge with my lived experi-
ences, but I’ve been so fortunate 
to receive medical care from those 
doctors who knew the most about 
NTM.” ■

LIVING continued from previous page
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Updates on eosinophilia in asthma
BY ERIN N. HABER, MD, AND 
DANIEL B. JAMIESON, MD

Our understanding of asthma 
endotypes and phenotypes 
has grown substantially in 

the last decade. Endotype-targeted 
therapy has become a foundation of 
management, and classification of 
patients during initial assessment 
is extremely important. The use of 
history, laboratory data, and pulmo-
nary function testing together help 
to categorize our patients and help 
guide therapy. One lab test, that of 
sputum or blood eosinophils, facil-
itates categorization and has been 
evaluated for its ability to determine 
response to medications and predict 
exacerbations.  

In particular, eosinophilia has 
been extensively studied in severe 
asthma and is associated with type 
2 inflammation. The 2021 GINA 
guidelines describe type 2 inflam-
mation as characterized by cyto-
kines (especially IL-4, IL-5, and 
IL-13). “T2-high patients” tend 
to have elevated blood or sputum 
eosinophil counts and elevated 
fractional concentration of exhaled 
nitric oxide (FENO) and are more 
likely to respond to biologic ther-
apy. (Global Initiative for Asthma. 
Global Strategy for Asthma Manage-
ment and Prevention, 2021).

However, what about patients 
with more mild-to-moderate 
asthma? Two recent studies have 
asked this question. In 2020, 
Pavord and colleagues performed 
a prespecified secondary subgroup 
analysis on an open-label random-
ized control trial comparing prn 
salbutamol alone to budesonide 
and as needed salbutamol to as 
needed budesonide-formoterol. 
The population was 675 adults 
with mild asthma receiving only as 
needed short acting beta- 
agonists (SABA) at baseline. The 
primary outcome was annual 
rate of asthma exacerbation, and 
whether it was different based on 
blood eosinophil count, FENO 
or a composite of both. They had 
several interesting findings. First, 
for patients only on an as needed 
SABA, the proportion having a 
severe exacerbation increased 
progressively with increasing 
blood eosinophil count. Second, 
inhaled corticosteroids (ICS) plus 
as needed SABA were more effec-
tive than SABA alone in patients 

with a blood eosinophil count 
of ≥300 cells/μL, both in terms 
of total exacerbations and severe 
exacerbations. The effects of 
budesonide-formoterol on exacer-
bations, however, was not associ-
ated with blood eosinophil count 
or FENO. This last point is partic-
ularly interesting in light of GINA 
guidelines that prioritize this com-
bination (Pavord ID et al. Lancet 
Respir Med. 2020;8[7]:671-80).

More recently, a prespecified 
secondary analysis of the SIENA 
trial looked at 295 subjects with 
mild persistent asthma (237 adults 
aged 18+, and 58 adolescents aged 
12-17). The primary outcome was a
composite of asthma control (treat-
ment failure, asthma control days,
and FEV1). They found that sputum 
eosinophil levels, blood eosinophil 
levels, and FENO all predicted 
response to ICS in adults; however, 
the area under the receiver operative 
characteristic curve (AUC) was less 
than 0.7 for each of these findings, 
which was below the threshold 
for acceptability. A blood eosino-
phil count of ≥100 cells/μL offered 
87% sensitivity and 17% speci-
ficity for response to ICS (Krish-
nan JA et al. Ann Am Thorac Soc. 
2022;19[3]:372-80).

What does this tell us? Blood 
eosinophil count may help deter-
mine who will respond to ICS, and 
there remains utility in assessing 
blood eosinophil count in severe 
asthma for determining candidacy 
for biologic therapies. However, the 
overall utility of blood eosinophils 
in mild to moderate asthma is not 
as clear.

But, are we asking the right ques-
tions? Many studies look at a single 
blood eosinophil level, either at 
a single point in time, a baseline 
level, or a highest level over a spe-
cific time period. But do eosinophil 
counts vary over time?

A 2018 single-center study ini-
tially asked this question. The 
authors evaluated blood eosinophil 
levels in 219 adult patients at the 
NYU/Bellevue Hospital Asthma 
Clinic over a 5-year period. They 
found that individual patients had 
variable eosinophil levels. For exam-
ple, only 6% (n=13) of patients 
had levels consistently above 300 
cells/μL, but nearly 50% (n=104) 
had at least one level above 300. 
The degree of variability was then 
assessed by K-mean clustering 

yielding three clusters. Cluster 2 had 
the largest variability in blood eosin-
ophil counts and a slightly higher 
absolute eosinophil level. While not 
significant, there was a suggestion 
of worse asthma control with more 
hospitalizations and more prescrip-
tions for multiple controllers in 
this cluster with more variability. 
Clearly, this warranted further study 
(Rakowski E et al. Clin Exp Allergy. 
2019;49[2]:163-70).

Variability was re-examined 
more recently in 2021. A post 
hoc analysis of two phase III 
clinical trials from the resli-
zumab BREATH program looked 
at eosinophil counts in the 476 
patients randomized to receive 
placebo during the 52-week study. 
These patients did have eosino-
philic asthma by definition and 
had to have an elevated eosino-
phil count >400 cells/μL over the 
4-week enrollment period to enter
the study. However, 124 patients
(26.1%) had an eosinophil level
<400 cells/μL immediately before
the first dose of placebo. The
primary outcome was variability
in blood eosinophil count. Of
patients who started with serum
eosinophils <400, 27% to 56% of
patients shifted to the ≥400 cells/
μL category during the treatment
period (this wide range is across
three categories of low “baseline”
blood eosinophil count; <150, 150
to 300, and 300 to 400). On the
contrary, patients who started with
eosinophils ≥400 cells/μL tended
to stay at that level. The variability
is reduced by taking two to three
repeat measurements at baseline
(Corren et al. J Allergy Clin Immu-
nol Pract. 2021;9[3]:1224-31).

Does this variability have clinical 
significance? A recent retrospec-
tive cohort study looked at 10,059 
stable adult patients with asthma 
from the MAJORICA cohort in 
Spain, compared with 8,557 control 
subjects. The primary outcome was 
total blood eosinophil count and 
an “eosinophil variability index” 
(EVI) where EVI=(Eosmax – Eos-
min / Eosmax) x 100%. They found 
that an elevated EVI was associated 
with hospitalization, more so than 
maximum eosinophil count or any 
other eosinophil count variable, 
with an odds ratio of 3.18 by uni-
variate regression (2.51 by multivar-
iate). They also found that patients 
with an EVI ≥50% were twice as 

likely to be hospitalized or visit the 
ED than those with a lower EVI 
(Toledo-Pons N et al. Ann Am Tho-
rac Soc. 2022;19[3]:407-14). These 
results are very interesting and merit 
further research.

So, what to do with this informa-
tion? We know that patients with 
peripheral eosinophilia and severe 
asthma symptoms are candidates 
for biologic therapy. They are also 
more likely to respond to steroids, 
although the utility of this assess-
ment alone in mild to moderate 
asthma is less clear. It does seem 
that more variability in eosinophils 
over time may be linked to more 
difficult-to-treat asthma. 

Should you check eosinophils in 
your patients with asthma? GINA 
2021 guidelines say to consider it, 
and list blood eosinophilia as a risk 
factor for future exacerbation, even 
if patients have few asthma symp-
toms. They also say to repeat blood 
eosinophils in patients with severe 
asthma, if the level is low at first 
assessment, based on the studies 
discussed above. We would agree. 
We also see the blood eosinophil 
count as one part of a clinical assess-
ment of a patient’s overall asthma 
control – even if the patient has 
mild symptoms. 

More study on variability is wel-
come. ■

Dr. Haber and Dr. Jamieson are with 
Medstar Georgetown University Hos-
pital, Washington, DC.

In memoriam
CHEST has been informed of the 
following deaths of CHEST mem-
bers. We remember our colleagues 
and extend our sincere condolences.

Edward C. Rosenow III, MD,  
 Master FCCP (Full obit in March
2022 issue)
Jack Stanko, MD, MS, FCCP
Arthur S. Turetsky, MD, FCCP
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CRITICAL CARE COMMENTARY 

Pneumothorax, pneumomediastinum, and 
subcutaneous emphysema: The many faces of 
COVID-19 ARDS
BY HAFSA ABDULLA, MD 

I recall early in the pandemic 
being called to the bedside to 
examine an acutely decompen-

sating patient with COVID-19. 
This was a 33-year-old, previously 
healthy woman, admitted to the 
medical ICU with hypoxemic respi-
ratory failure requiring mechanical 
ventilation and undergoing treat-
ment for severe acute respiratory 
distress syndrome (ARDS). I quickly 
realized she was seconds away from 
an arrest. As I examined her, one 
thing caught my eye. Her airway 
pressures had skyrocketed over the 
past few minutes. Could it be? I 

thought to myself as I reached for 
the ultrasound that confirmed my 
suspicions, tension pneumothorax. 
One emergent needle decompres-
sion and chest tube later and she 
survived, only to die a week later 
from overwhelming hypoxemia. 

As we reflect on these past 26 
months, we recall that caring for the 
critically ill patient with COVID-
19 has posed numerous challenges. 
One challenge was the overwhelm-
ing incidence of the so-called 
“barotrauma-related complications.” 
However, we also recall seeing many 
patients develop such complications 
while receiving supplemental nonin-
vasive forms of respiratory support. 
Perhaps, this is in agreement with 
prior literature that specifically dis-
cusses the presence of air outside 
the tracheobronchial tree and how 
it does not always correlate with 
high airway pressure and high tidal 
volumes, refuting the argument 
that these complications always fall 
under the umbrella of barotrauma. 
We will discuss these complications 
and attempt to shed light on the 

potential variables associated with 
their development.

The development of pneu-
mothorax is a well-recognized 
complication associated with ven-
tilator-dependent ARDS thought 
to be a form of barotrauma, with 
some reports indicating an inci-
dence of 48.8% (Gattinoni L et al. 
JAMA. 1994;271[2]):1772-9) and 
a significantly increased mortality 
rate compared with postprocedural 
pneumothorax in the ICU (Chen 
K et al. Chest. 2002;122[2]:678-83). 
The incidence of such complica-
tions in COVID-19-related ARDS is 
significantly higher than in ARDS 
from other causes (Belletti A et al. 
Crit Care Med. 2022;50[3]:491-500), 
with a mortality rate approaching 
100% (Chong WH et al. Heart Lung. 
2021;50[5]:599-608). 

So why are patients with COVID-
19 developing these complications 
at a higher rate? When we examine 
the literature, we note that Leisman 
and colleagues (Am J Respir Crit 
Care Med. 2022;205[5]:507-19) 
describe higher baseline markers of 
alveolar damage, including RAGE 
(receptor for advanced glycation 
end-products) in mechanically 
ventilated patients with COVID-19 
vs patients requiring mechanical 
ventilation for other causes. This 
poses a question that perhaps 
one of the main reasons patients 
with COVID-19 ARDS are at an 
increased risk for developing cer-
tain complications, such as pneu-
mothorax, is inherent to the unique 
type of alveolar injury sustained 
with the infection. The authors also 
note that alveolar markers of injury 
had moderate to poor discrimina-
tion for invasive ventilation early 
in the disease and diminished over 
time in both ventilated patients 
receiving lung protective ventilation 
strategy and those spontaneously 
breathing. Likewise, this important 
finding suggests that the develop-
ment of pneumothorax in patients 
with COVID-19 may not be entirely 
related to barotrauma. 

Another phenomenon worth 
investigating is the development 
of pneumomediastinum and sub-
cutaneous emphysema, with a 
reported seven-fold increased 

risk of development in patients 
with COVID-19. Lemmers 
and colleagues (ERJ Open Res. 
2020;6[4]:00385-2020) found no 
statistically significant difference 
in PEEP, plateau pressure, ratio of 
tidal volume to ideal body weight, 
or compliance between patients who 
developed this complication and 
those who did not, again, signifying 
that perhaps there is more to the 
story here.

Belletti and colleagues (J 
Cardiothorac Vasc Anesth. 
2021;35[12]:3642-51) published an 
article examining the predictors of 
pneumothorax and pneumomedias-
tinum in patients with COVID-19. 
The authors found that the time 
from symptom onset to intubation 
and the total bilirubin level were the 
only two significant predictors for 
the development of these complica-
tions. They explain that longer time 

from symptom onset to intubation 
likely increased the risk for self-in-
duced lung injury, inflammation, 
and fibrosis, contributing to the 
development of such complications. 
It is important to note that the 
authors did not find a significant 
difference in the ventilation parame-
ters between patients who developed 
pneumothorax/pneumomediasti-
num and those who did not. 

In our institute, we examined a 
total of 102 patients admitted to the 
ICU with COVID-19 ARDS over a 
3-month period from March 2020
to May 2020. We identified a total of
36 patients who developed pneumo-
thorax, pneumomediastinum, and/
or subcutaneous emphysema. We
compared these subjects to age- and
gender-matched control subjects.
Higher age was associated with
an increased risk of development
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of these complications, whereas 
the presence of diabetes mellitus, 
hypertension, and chronic kidney 
disease at baseline was associated 
with lower risk. This translated into 
lower mSOFA scores in our subjects 
as opposed to the control subjects 
mainly due to higher creatinine lev-
els at baseline in the control group, 
skewing our data and indicating that 
some predictive criteria may not 
reflect the underlying disease sever-
ity and risk for development of such 
complications. In analyzing our ven-
tilator data and comparing the sub-
jects to the control group, we found 
no differences in mode of venti-
lation, set tidal volumes, or PEEP 
levels between the two. The subjects 
had significantly higher peak airway 
pressures, lower compliance, and 
longer ventilator days. Intubation 
was needed significantly earlier in 
the subjects compared with the con-
trol group with a median of 2 days 
vs 6 days from admission. Our data 
are in concordance with prior pub-
lished reports and are set to be pre-
sented in abstract form this May.  

COVID-19 remains a challenging 
disease with the potential for mor-
bid outcomes. As we phase out of 
the pandemic and move into an epi-
demic, future research direction will 
likely focus on some of the more 
unusually common complications, 
such as the ones presented here. ■
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Perhaps one of the main reasons 
patients with COVID-19 ARDS 

are at an increased risk for 
developing certain complications, 

such as pneumothorax, is 
inherent to the unique type of 

alveolar injury sustained.

As we phase out of the 
pandemic and move into an 

epidemic, future research 
direction will likely focus on 
some of the more unusually 

common complications.
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