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BACKGROUND: We aimed to examine short- and long-term mortality in a mixed population of
patients with interstitial lung disease (ILD) with acute respiratory failure, and to identify
those at lower vs higher risk of in-hospital death.

METHODS: We conducted a single-center retrospective cohort study of 126 consecutive adults
with ILD admitted to an ICU for respiratory failure at a tertiary care hospital between 2010
and 2014 and who did not undergo lung transplantation during their hospitalization. We
examined associations of ICU-day 1 characteristics with in-hospital and 1-year mortality,
using Poisson regression, and examined survival using Kaplan-Meier curves. We created a
risk score for in-hospital mortality, using a model developed with penalized regression.

RESULTS: In-hospital mortality was 66%, and 1-year mortality was 80%. Those with con-
nective tissue disease-related ILD had better short-term and long-term mortality compared
with unclassifiable ILD (adjusted relative risk, 0.6; 95% CI, 0.3-0.9; and relative risk, 0.6;
95% CI, 0.4-0.9, respectively). Our prediction model includes male sex, interstitial pulmonary
fibrosis diagnosis, use of invasive mechanical ventilation and/or extracorporeal life support,
no ambulation within 24 h of ICU admission, BMI, and Simplified Acute Physiology Score-II.
The optimism-corrected C-statistic was 0.73, and model calibration was excellent (P ¼ .99).
In-hospital mortality rates for the low-, moderate-, and high-risk groups were 33%, 65%, and
96%, respectively.

CONCLUSIONS: We created a risk score that classifies patients with ILD with acute respiratory
failure from low to high risk for in-hospital mortality. The score could aid providers in
counseling these patients and their families. CHEST 2018; 153(6):1387-1395
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The interstitial lung diseases (ILDs) are a family of
diseases defined by alveolar injury, inflammation, and/or
fibrosis.1 For those with idiopathic pulmonary fibrosis
(IPF), long-term outcomes are poor, with a median
survival time of 3.8 years after diagnosis.2 For those with
ILDs related to connective tissue disease (CTD) such as
rheumatoid arthritis, systemic sclerosis, or myositis,
long-term outcomes are more favorable, possibly due to
earlier detection, the greater number of nonprogressive
forms, or response to immunosuppressive and
antiinflammatory treatment.3-6 While many adults with
IPF and other fibrotic ILDs experience either slow
progression or stability punctuated by periods of decline,
approximately 10% per year experience an “acute
exacerbation,” which can lead to acute respiratory failure
requiring admission to an ICU.7

Several studies describe a poor prognosis for patients
with IPF who receive invasive mechanical ventilation
(IMV), reporting in-hospital mortality rates of 73% to
100%.8-14 Critically ill adults with CTD-ILD and acute
respiratory failure have reported outcomes that are
similar to those with IPF,15-17 although select studies
suggest a better prognosis for CTD-ILD and drug-
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induced ILDs.18,19 Even if patients with ILD initially
survive an exacerbation causing acute respiratory failure,
their lung function decline may never recover, putting
them at higher risk of death after hospital discharge.20

Given these poor outcomes, when patients with ILD
have acute respiratory failure, physicians, patients, and
their caregivers must often quickly decide whether to
provide invasive support, such as IMV or extracorporeal
life support (ECLS), or to recommend palliative and
end-of-life care. Although outcomes of critically ill
adults with ILD are previously described, no studies
have examined short- and long-term outcomes across
ILD subtypes. Furthermore, there are no methods to
differentiate risk of dying in the hospital for this
population. Our first goal was to describe short- and
long-term outcomes among a variety of critically ill
patients with ILD. Our second goal was to develop a
clinical prediction model and risk score using
characteristics measured during the first day of ICU
admission in order to identify those at lower risk of
death for whom aggressive therapy may be warranted,
and those at a higher risk of death for whom palliative
and end-of-life care may be recommended.
Materials and Methods
Study Design, Setting, and Participants

We performed a retrospective cohort study. There were 162
consecutive adults with physician-diagnosed ILD admitted to the
New York-Presbyterian/Columbia University Medical Center’s
medical ICUs between January 1, 2010 and December 31, 2014. We
excluded those who underwent lung transplantation during their
hospital admission (n ¼ 25) and those who were admitted to the
ICU for causes other than acute respiratory failure (n ¼ 12), leaving
126 participants for inclusion in our study. We included those listed
for lung transplantation, but excluded those who ultimately
underwent lung transplantation to allow our results to inform the
answer to the question “What is the likelihood my patient will
survive this hospitalization if they do not undergo lung
transplantation?” This study was approved by the Columbia
University Institutional Review Board (IRB: AAAO8353).

Measurements

Data were extracted from the electronic medical record and combined
with mortality data from the Social Security Death Index file. We
assessed predictor variables that would be reliably recorded during
the first 24 h of ICU admission. These variables included age, sex,
BMI, smoking status, Simplified Acute Physiology Score (SAPS-II),
laboratory values including arterial blood gas results, albumin,
creatinine, bilirubin, and platelets, whether the patient ambulated on
the first day of ICU admission, whether the patient had a do-not-
resuscitate preference on the first day of ICU admission, and use of
either invasive mechanical support (defined as IMV and/or ECLS),
noninvasive positive-pressure ventilation (NIPPV), or only a high-
flow nasal cannula or supplemental oxygen masks. Our ICUs have
physical therapists who every day seek to ambulate ICU patients
who are deemed safe for early mobilization. Since 64% of
participants were missing a CT scan within 72 h of ICU admission,
36% were missing an echocardiogram within 72 h of ICU admission,
and 55% did not undergo pulmonary function tests within 6 months
of hospital admission, we did not use these variables for prediction
modeling.

One author (D. J. L.) systematically reviewed all clinical data for each
study participant including the electronic medical record, blood work,
pulmonary function tests within 6 months of admission when
available (45% of cases), CT images when available (86% of cases), and
pathology reports when available (56% of cases). A diagnosis of IPF
was made according to the 2011 ATS/ERS/JRS/ALAT IPF guidelines.21

A diagnosis of CTD-ILD was made when the patient had an
autoimmune disease known to cause interstitial lung disease (ILD),
based on guideline criteria.22-28 A diagnosis of unclassifiable ILD
(uILD) was made when there was insufficient information to make a
specific ILD diagnosis, which is in accordance with the revised ATS/
ERS ILD classification guidelines.29 See e-Appendix 1 for further details.

We categorized ILD diagnoses into four groups: IPF, CTD-ILD, “other”
ILDs, and uILDs. “Other” ILDs included specific ILD subtype diagnoses
that were too few in number to comprise their own category for
comparison. Our primary outcome was in-hospital mortality, and our
secondary outcome was 1-year survival. Participants not reported as
deceased in the Social Security Death Index were censored on earlier
of the last known follow-up date or August 31, 2015.

Statistical Analysis

Continuous variables are presented as median with interquartile range
(IQR). Categorical variables are summarized as frequencies and
percentages. We used Kaplan-Meier curves and log-rank tests to
examine unadjusted survival after ICU admission. We used Poisson
regression with robust variance estimation to examine associations
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between ILD diagnosis and both in-hospital and 1-year mortality with
and without adjustment for age, sex, and SAPS-II, which we
purposefully selected for inclusion in the models because we
considered them to be potential confounders. We performed similar
analyses examining the association between invasive mechanical
support and mortality. uILD was used as the reference category since
it was the most common diagnosis.

We constructed a clinical predictionmodel using least absolute shrinkage
and selection operator (LASSO)-penalized logistic regression analysis,
using the leave-one-out cross-validation method to optimize lambda.30

Lambda is a tuning parameter used in LASSO to systematically penalize
coefficients of predictor variables to shrink to zero so that only the most
predictive variables remain in the model. We employed leave-one-out
cross-validation, a method in which each iteration fits a model to n � 1
samples of the data set and evaluates it on the single, remaining data
point. This method demonstrates improved effectiveness for small
sample sizes compared with 10-fold cross-validation, as it is thought to
provide a more reliable estimate of the fit.31,32

We included demographic and clinical characteristics that we
considered relevant to in-hospital mortality selected within the first
24 h of ICU admission: age, sex, a diagnosis of IPF, BMI, serum
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albumin, platelet count, SAPS-II, patient preferences for resuscitation
on ICU-day 1, and whether they ambulated on ICU-day 1. We used
generalized additive models to evaluate continuous covariates for
nonlinear associations with in-hospital mortality (all were linear). In
order to create a point score for risk, we first categorized SAPS-II, and
categorized BMI by World Health Organization criteria.33 To calculate
the points for our score system, we multiplied each regression
coefficient in the final model by 2 and rounded to the nearest integer.
This is an established algorithm that has been used previously.34-36 We
classified the scores into low-risk, moderate-risk, and high-risk
categories that maximized the observed differences in in-hospital
mortality. We assessed the discrimination of the risk score by
examining the area under the receiver operating characteristic curve,
and tested the model’s calibration by using the Hosmer-Lemeshow
goodness of fit c2 test statistic for 10 equally sized groups. To correct
for optimism and to internally validate the model, we repeatedly fit the
model with 100 bootstrap samples to calculate the average area under
the receiver operating characteristic curve.37 We calculated in-hospital
and 1-year mortality for each risk category. We compared Kaplan-
Meier curves of each risk category, using the log-rank test. There were
no missing covariate data. We performed statistical analysis with Stata
14.1 (StataCorp) and R version 3.4.1.
TABLE 1 ] Types of Interstitial Lung Disease in 126
Adults Admitted to the ICU With Acute
Respiratory Failure

Type of Interstitial Lung Disease Participants [No. (%)]

Idiopathic pulmonary fibrosis 15 (11.9)

Connective tissue disease 23 (18.3)

Rheumatoid arthritis 7 (5.6)

Systemic sclerosis 9 (7.1)

Systemic lupus erythematosus 1 (0.8)

Primary Sjögren syndrome 1 (0.8)

Myositis 4 (3.2)

Mixed connective tissue disease 1 (0.8)

Other interstitial lung disease 36 (28.6)

Idiopathic nonspecific idiopathic
pneumonia

11 (8.7)

Hypersensitivity pneumonitis 13 (10.3)

Vasculitis 1 (0.8)

Chronic eosinophilic pneumonia 1 (0.8)

Chemotherapy/radiation therapy 2 (1.6)

Combined pulmonary fibrosis
and emphysema

5 (4.0)

Idiopathic pleuroparenchymal
fibroelastosis

1 (0.8)

Familial pulmonary fibrosis 1 (0.8)

Inflammatory bowel disease
related

1 (0.8)

Unclassifiable idiopathic interstitial
pneumoniaa

52 (41.3)

aBased on American Thoracic Society/European Respiratory Society defi-
nition of idiopathic interstitial pneumonia with either inadequate or
discordant clinical, radiologic, and pathologic data to support a specific
interstitial lung disease subtype diagnosis.
Results

Participant Characteristics

Of the 126 study participants, 90% had received a
preexisting diagnosis of ILD and 10% had received a
diagnosis of ILD on hospital admission. There were 21
participants (17%) who were listed for lung
transplantation at any point during the ICU stay. The
median age was 61 years (IQR, 54-69); 60 (48%) were
female; and 67 (53%) were ever-smokers. The median
BMI was 26 (IQR, 22-30). The median SAPS-II was 31
(IQR, 26-39), representing a median predicted mortality
of approximately 10%.

There were 15 participants (12%) with IPF, 23 (18%)
with CTD-ILD, and 36 (29%) with “other” ILDs
(Table 1). Fifty-two participants (41%) had uILD, largely
due to insufficient clinical information available at the
time of ICU admission to determine a more specific
diagnosis.

There were 19 participants (15%) who received
high-flow nasal cannula oxygen and oxygen masks only,
27 (21%) who received NIPPV and supplemental
oxygen only, and 80 (64%) who received IMV during
the first 24 h of ICU admission. Specifically, 79
participants received only IMV, 1 received only ECLS,
and 13 received both. Baseline characteristics, including
SAPS-II and use of IMV and NIPPV, were largely
similar across ILD categories (Table 2). However, those
with IPF tended to be older than those with CTD-ILD,
and were more frequently male smokers.
1389

http://chestjournal.org


TABLE 2 ] Baseline Characteristics of Adults With Interstitial Disease and Acute Respiratory Failure

Variable IPF (n ¼ 15) CTD (n ¼ 23) Other ILD (n ¼ 36)
Unclassifiable ILD

(n ¼ 52)

Baseline characteristics

Age, median (IQR), y 65 (59-69) 58 (44-68) 61 (50.5-66) 62.5 (55.5-72.5)

Male, No. (%) 12 (80) 8 (34.8) 20 (55.6) 26 (50)

BMI, median (IQR), kg/m2 24.7 (22.3-28.4) 25.1 (23-29.2) 26.1 (22.9-29.3) 26.9 (20.6-30.2)

Ever-smoker, No. (%) 13 (86.7) 10 (43.5) 21 (58.3) 23 (44.2)

Supplemental oxygen
use, No. (%)

13 (86.7) 17 (73.9) 27 (75) 32 (61.5)

Supplemental oxygen flow
rate, median (IQR),
L/min

5 (3-8) 3 (0-3) 3 (0.5-4) 2 (0-4)

In-hospital characteristics

SAPS-II, median (IQR) 33 (27-38) 32 (24-42) 30.5 (24-37.5) 31.5 (26.5-42)

NIPPV only, No. (%) 2 (13.3) 5 (21.7) 8 (22.2) 12 (23.1)

Invasive device within
24 h of admission

12 (80) 13 (56.5) 22 (61.1) 33 (63.5)

Ambulation within 24 h of
admission, No. (%)

4 (27) 8 (34.8) 9 (25) 14 (26.9)

Admission laboratory
values, median (IQR)

pH 7.44 (7.40-7.47) 7.38 (7.30-7.42) 7.44 (7.36-7.47) 7.40 (7.32-7.45)

Partial pressure of carbon
dioxide

38 (33-59) 45 (38-60) 44.5 (39-53.5) 46.5 (38.5-61.5)

White blood cell count 10.4 (6.8-13.7) 12.6 (9.8-17.2) 12.9 (10.1-18.6) 15.5 (12.4-17.3)

Platelets 195 (164-238) 301 (210-246) 235.5 (161.5-317) 217 (155-298)

Serum creatinine 0.65 (0.56-1.38) 0.93 (0.68-1.62) 0.79 (0.56-0.94) 0.84 (0.62-1.3)

Serum bicarbonate 26 (23-34) 24 (19-28) 28 (24-32) 27 (23.5-31)

Serum albumin 3.1 (2.7-3.8) 3.2 (2.8-3.6) 3.4 (3.2-3.7) 3.2 (2.8-3.6)

Serum total bilirubin 0.7 (0.5-0.9) 0.6 (0.4-0.9) 0.6 (0.4-0.95) 0.65 (0.5-0.95)

Do not resuscitate order on
admission, No. (%)

4 (26.7) 3 (13) 2 (5.6) 10 (19.2)

Listed for lung transplant
during ICU stay,
No. (%)

6 (40) 2 (8.7) 9 (25) 4 (7.7)

ICU length of stay, d 8 (4-12) 9 (6-15) 6 (4-9.5) 4.5 (3-12)

Hospital length of stay, d 9 (5-14) 19 (9-32) 13 (6.5-22.5) 9 (13-17.5)

Data are expressed as No. of patients (%) and median (IQR). CTD ¼ connective tissue disease; ILD ¼ interstitial lung disease; IPF ¼ idiopathic pulmonary
fibrosis; IQR ¼ interquartile range; NIPPV ¼ noninvasive positive pressure ventilation; SAPS ¼ Simplified Acute Physiology Score.
Mortality by ILD Diagnosis and Use of Invasive
Mechanical Support

A total of 83 participants (66%) died in hospital; 72
(87%) died within 30 days of hospital admission, 10
(12%) died between 30 and 90 days of hospital
admission, and one died 103 days after hospital
admission. A total of 101 (80%) died within 1 year of
being hospitalized. Unadjusted survival by each ILD
category is shown in Figure 1 (log-rank P ¼ .001). The
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in-hospital mortality rates for IPF, CTD-ILD, “other”
ILD, and uILD groups were 80%, 39%, 69%, and 71%,
respectively. One-year mortality rates for IPF, CTD-ILD,
“other” ILD, and uILD groups were 87%, 52%, 89% and
85%, respectively (Table 3). Those with CTD-ILD had
lower in-hospital mortality than those with uILD
(adjusted risk ratio [RR], 0.6; 95% CI, 0.3-0.9; P ¼ .02)
and a lower 1-year risk of death (adjusted RR, 0.6;
95% CI, 0.4-0.9; P ¼ .02) (Table 3).
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Figure 1 – Kaplan-Meier 1-year survival curves from the time of hos-
pitalization for acute respiratory failure for categories of interstitial lung
disease. CTD-ILD ¼ connective tissue disease-related ILD; ILD ¼
interstitial lung disease; IPF ¼ idiopathic pulmonary fibrosis; uILD ¼
unclassifiable ILD. P value is for the log-rank test.
Of the 80 participants who received invasive mechanical
support, 75% died in the hospital, compared with only
50% of those who did not receive invasive mechanical
support (adjusted RR, 1.5; 95% CI, 1.1-2.0; P ¼ .01). At 1
year, there was no discernible difference in mortality
between those who did and did not receive invasive
mechanical support (adjusted RR, 1.2; 95% CI, 0.97-1.4;
P ¼ .1).

Prediction Model for In-Hospital Mortality

After LASSO-penalized regression, our model included
six variables: male sex, IPF diagnosis, BMI, use of
invasive mechanical support (vs NIPPV or supplemental
oxygen), no ambulation within 24 h of admission, and
SAPS-II. With LASSO, the coefficients for age, albumin,
TABLE 3 ] In-Hospital and 1-Year Mortality of Adults With I

Variable All IPF

Participants, No. 126 15

In-hospital mortality

Deaths, No. 83 12

Mortality, % 66 80

Unadjusted mortality risk ratio (95% CI) 1.1 (0.8

Adjusted mortality risk ratio (95% CI) 1.1 (0.8

One-year mortality

Deaths, No. 101 13

Mortality, % 80 87

Unadjusted mortality risk ratio (95% CI) 1.0 (0.8

Adjusted mortality risk ratio (95% CI) 1.0 (0.8

Adjusted risk ratios are adjusted for age, sex, and SAPS-II score. CTD-ILD ¼
disease; IPF ¼ idiopathic pulmonary fibrosis; uILD ¼ unclassifiable interstitial
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platelets, and do-not-resuscitate preference shrank to
zero and were dropped from the model. The integer
point score system calculated from the final model
regression coefficients ranged from 0 to 13 points
(e-Table 1). Based on the calculated score, participants
were classified into three risk categories: low risk (0-4
points), moderate risk (5-8 points), and high risk (9-13
points) (Table 4). Corresponding in-hospital mortality
rates for each group were 33%, 65%, and 96%,
respectively (Table 5). The optimism-corrected C-
statistic was 0.73, and the model calibration was
excellent (goodness of fit P ¼ .99). The frequency
distribution of patients by predicted risk of in-hospital
mortality based on the risk score is shown in Figure 2A.
One-year survival also varied by risk category (P ¼
.0001) with 57%, 81%, and 96% dying by 1 year in the
low-, moderate-, and high-risk categories (Fig 2B).
Among all of those who survived to hospital discharge,
18 (42%) died within 1 year.
Discussion
In the largest cohort study to date of critically ill patients
with ILD with acute respiratory failure,8-18 we found
that a diagnosis of CTD-ILD was independently
associated with a substantially lower risk of death, both
in the short and long term, compared with patients with
other ILDs. We also created the first risk prediction tool
for adult patients with ILD with acute respiratory failure,
and were able to identify a subgroup with a relatively
low risk of in-hospital death (33%). Characteristics that
may contribute to a lower risk of in-hospital death
include female sex, an ILD diagnosis other than IPF, use
nterstitial Lung Disease and Acute Respiratory Failure

CTD-ILD Other ILD uILD

23 36 52

9 25 37

39 69 71

-1.5) 0.5 (0.3-0.9) 1.0 (0.7-1.3) Ref

-1.5) 0.6 (0.3-0.9) 1.0 (0.8-1.3) Ref

12 32 44

52 89 85

-1.3) 0.6 (0.4-0.9) 1.1 (0.9-1.2) Ref

-1.2) 0.6 (0.4-0.9) 1.0 (0.9-1.2) Ref

connective tissue disease-interstitial lung disease; ILD ¼ interstitial lung
lung disease.
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TABLE 4 ] Prediction Model for Patients With a
Diagnosis of Interstitial Lung Disease
Admitted to an ICU

Predictor Points

Male sex 2

Idiopathic pulmonary fibrosis diagnosis 1

BMI

#25 0

26-30 1

31-35 2

> 35 3

Mechanical ventilation or
extracorporeal life support

2

No ambulation 1

Simplified Acute Physiology Score II

#20 0

21-30 3

> 30 4

Total points 13

Risk category: Low risk (0-4 points); moderate risk (5-8 points); high risk
(9-13 points).
of only noninvasive means of oxygen supplementation,
nonobese BMI, early ambulation, and low SAPS-II score.

Risk prediction models for noncritically ill patients with
chronic ILDs have proven useful in both clinical and
research arenas.35,36,38-42 While prior studies of
mechanically ventilated patients with IPF have reported
high in-hospital mortality and recommend that
palliative and end-of-life care be offered to these
patients,8,10 critically ill patients with ILD have been
found to receive cardiopulmonary resuscitation more
often and are less likely to have documented prognostic
discussions.43 These studies suggest that risk
stratification of critically ill patients with ILD is needed
in order to better tailor expectations and care plans.
While our model should not be used as an adjunct to
clinical decision-making until it is externally validated, it
TABLE 5 ] Mortality Risk Categories Using the Prediction M
Disease Admitted to an ICU

Participants, No. (%)

In-hospital deaths (in-hospital mortality), No. (%)

Posthospitalization 1-y deaths among hospital
survivors (1-y mortality among hospital survivors), No. (%)

One-year deaths (cumulative 1-y mortality), No. (%)
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could potentially increase physicians’ confidence in
discussing prognosis and recommending continued
critical care vs prioritizing palliative care and limiting
life-sustaining treatments. For example, we identified
20% of our cohort as “high risk” with an observed
96% in-hospital mortality. This extremely high in-
hospital mortality may help facilitate palliative and end-
of-life care discussions between health care providers
and the families of these patients. Alternatively, our
novel finding of a subgroup of critically ill patients with
ILD at relatively low risk of in-hospital mortality (33%)
suggests that at least a time-limited trial of critical care
may be worth pursuing in these select patients.

There are several strengths to how we created our
prediction model. First, we included patients with a
diagnosis of ILD, who were admitted to an ICU and who
do not undergo lung transplantation during the index
hospitalization, regardless of lung transplant listing
status. Those with a realistic chance of lung
transplantation arguably do not need risk stratification
since they will initially receive supportive critical care. If
lung transplantation is not likely or not offered, our
model may inform physicians’ decisions to recommend
further critical care vs palliative and end-of-life care.
Second, each variable in our model can be easily and
readily assessed on the first day of ICU admission.
Third, we considered not only patient demographics and
clinical characteristics that often comprise ICU
prediction models, but considered patients’ ability to
ambulate during the first day of ICU admission, and
preference for resuscitation in the first 24 h of ICU
admission. Functional status and preferences for life-
sustaining therapies are increasingly recognized to be
strong predictors of both short- and longer-term
outcomes in critically ill patients.44,45 A do-not-
resuscitate order during the first day of ICU admission
was dropped from the final model using LASSO, but this
could be explained by the observation that most patients
and caregivers elected a full code status during an initial
odel for Patients With a Diagnosis of Interstitial Lung

Risk Category

Low (0-4 Points) Moderate (5-8 Points) High (9-13 Points)

21 (17) 80 (63) 25 (20)

7 (33) 52 (65) 24 (96)

5 (36) 13 (46) 0 (0)

12 (57) 65 (81) 24 (96)
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Figure 2 – A, Frequency distribution of patients by predicted risk of in-hospital mortality based on the low-, moderate-, and high-risk score. B, Kaplan-
Meier 1-year survival curves from the time of hospitalization for acute respiratory failure by low-, medium-, and high-risk categories. P value is for the
log-rank test.
time-limited trial of critical care. Third, LASSO is
considered to be more unbiased than stepwise regression
in fitting a parsimonious model, and is an important
way to minimize overfitting in small data sets.46 LASSO
has been widely applied in analysis with a large number
of candidate predictors, as, for example, in genetics
research, and more recently in identifying predictors of
outcomes for survivors of acute respiratory distress
syndrome.47 Fourth, the discrimination and calibration
of the model and the simple point score system are good.

Our study has several limitations. Like prior cohort
studies of critically ill adult patients with ILD,8-12,14-19

our data originate from a single academic center using a
retrospective study design. We used vital statistics to
determine 1-mortality for hospital survivors, and did not
ascertain their potential cause of death. Further,
measurements important to determining mortality risk
may have been excluded, such as pulmonary function
tests, CT scans, and echocardiography findings.
However, these measurements were deliberately omitted
from our model as they are not reliably available on
admission, negating the purpose of a simple prediction
tool, and prone to inaccuracies when recording
chestjournal.org
retrospectively. Our effect estimates for the use of IMV
or ECLS reflect the risk of mortality only among those
who did not receive a lung transplant and therefore
should not be considered reflective of outcomes for
patients who undergo IMV or ECLS as a potential bridge
to lung transplantation. Finally, although we performed
internal validation with correction for optimism, our
model is not externally validated. A prospective study
using data from multiple centers with larger sample sizes
of critically ill ILD populations is needed to validate the
accuracy of our risk classification system prior to use in
clinical practice.

Conclusion
We created a risk prediction model for adults with
physician-diagnosed ILD admitted to the ICU for acute
respiratory failure and who did not undergo lung
transplantation. While our model still requires external
validation, it suggests that a number of these patients are
at lower risk of dying in hospital, and that initial
aggressive care may therefore be reasonable. For high-
risk patients, earlier palliative care involvement and
emphasis on end-of-life care may be appropriate.
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