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Abstract

Amyotrophic lateral sclerosis (ALS) is a progressive, fatal neurologic disorder with predictable challenges regarding disease
progression and end-of-life care. These include need for respiratory and nutritional support. Little is known about how
such choices impact end-of-life health service utilization for these patients. Using OptumLabs Data Warehouse, a large
administrative claims database with more than 150 million privately insured, geographically diverse enrollees, we sought
to explore outcomes associated with the use of enteral nutrition (EN). Patients were of age >18 years, with first ALS
diagnosis during calendar years 2006-2012, and 6 months of continuous health plan coverage before first diagnosis. EN
use was identified using procedure codes. Data were summarized descriptively. Among 1974 patients with ALS, mean
age was 60.0 = 12.5 years, 41.8% were women, and 9.7% demonstrated use of EN. Median time from ALS diagnosis to
evidence of EN was 211 days (interquartile range [IQR]: 70-426). Those receiving EN had greater aggregate comorbidity
(47% with Charlson-Deyo Comorbidity Index > 3 vs only 27% in non-EN subset). In total, 38.1% of patients had at least |
hospitalization, with median time to hospitalization of 162 days. Unfortunately, the EN group ended coverage a median of
I55 days after EN started (IQR: 63.5-388), thereby limiting ability to capture outcomes. Although many ALS patients were
identified, EN use was lower than expected, due to being earlier in disease trajectory and lost to follow-up with transition
from private insurance. As such, databases exclusively including privately insured patients may be suboptimal for detecting
late complications of protracted illnesses.
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we sought to explore outcome differences for patients with
ALS who received or did not receive EN. Given that ALS
often can affect patients before they would otherwise be eli-
gible for or enrolled in Medicare, we believed this method of

Introduction

Amyotrophic lateral sclerosis (ALS) has a progressive and
often predictable clinical course leading to consideration of
respiratory and nutritional support in most patients. While
enteral nutrition (EN) is often considered for weight stabili-
zation and to prevent malnutrition associated with worse
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clinical outcomes for patients with ALS,' no studies have
definitively demonstrated that EN improves survival in this
population. Although early advanced care planning in ALS is
advocated for,>” little is known about how utilizing or fore-
going EN impacts health services utilization for patients with
ALS. Given the difficulty of studying rarer diseases in
younger patients who are usually not included in Medicare
databases or cared for in high volumes at large institutions,
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Table I. Types of Data in the OptumLabs Data Warehouse.

Sample claims data for all plan-covered services accessed by

patients

e Unique patient identifier

e Patient sociodemographic characteristics

e Patient family claims data

e Diagnoses from all claims, both outpatient and inpatient (ICD)

e Treatments from all claims, both outpatient and inpatient
(CPT, ICD, or both)

e Pharmacy prescriptions filled (National Drug Code numbers,
dates, and quantities), including switches from brand-name to
generic

e Blood-based lab results

e Attributes of providers

Sample data for encounters captured in providers’ electronic

records

e Unique patient identifier

e Patient vital signs (such as body mass index and blood
pressure)

e Diagnoses from electronic health record (including cancer
stage)

e Treatments from electronic health record (including
treatments not billed for)

e Pharmacy prescriptions written

e Over-the-counter drug use

e Physician text notes (abstracted)

e Pathology reports (such as cancer histology)

e Operative reports (abstracted)

e Imaging notes (abstracted)

Note. ICD = International Classification of Diseases; CPT = Current
Procedural Terminology. Table contents are based on a previous
publication. *

using a large database with many privately insured patients
was logical and coherent to answer such clinical questions.

Materials and Methods

We conducted a retrospective analysis of data from the
OptumLabs Data Warehouse (OLDW), a large database
housing administrative claims data on more than 150 million
privately insured enrollees from throughout the United
States.*” This database includes claims for individuals
enrolled in private health care plans as well as Medicare
Advantage,’ and provides a rich diversity of data, as described
in Table 1. We identified all patients 18 years or older who
had their first ALS diagnosis (International Classification of
Diseases, Ninth Revision, Clinical Modification [ICD-
9-CM] code: 335.20) between January 1, 2006, and
December 31, 2012 (n=10058). We required at least 2 diag-
noses of ALS (on different days, made within a l-year
period) and 6 months of continuous health plan coverage
before their first diagnosis, as well as valid information
regarding birthdate and gender. In all, 1974 patients com-
prised the cohort analyzed.

EN use was identified using ICD-9 procedure codes for
percutaneous endoscopic gastrostomy/jejunostomy place-
ment or replacement; or infusion of concentrated nutritional
substances; or Current Procedural Terminology, Version 4
(CPT-4) procedural codes related to open or closed tube inser-
tion including gastrostomy, jejunostomy, gastrojejunostomy,
or replacement of these tubes, regardless of placement method
(see Table 2). Data were summarized descriptively; baseline
characteristics, by EN status, are presented as mean and stan-
dard deviations for continuous variables and as frequencies
for categorical variables. Pursuant to the Health Insurance
Portability and Accountability Act, the use of de-identified
data does not require Institutional Review Board approval or
waiver; however, our protocol was reviewed by the Mayo
Clinic Institutional Review Board and was approved.

Results

Of the 1974 patients with ALS, mean age was 60.0 + 12.5
years, 41.8% were women, but only 192 (9.7%) demon-
strated the use of EN (Table 2). The median time from diag-
nosis of ALS to evidence of EN was 211 days (interquartile
range: 70-426). Those receiving EN had greater aggregate
comorbidity (47% with Charlson-Deyo Comorbidity Index >
3 vs only 27% for the non-EN subset). In total, 38.1% of all
patients had at least 1 hospitalization, with median time to
hospitalization of 162 days (Table 3). The top 3 reasons for
hospitalization related to the clinical nature of this disease
entity: namely, the diagnosis of ALS and occurrence of either
respiratory failure or aspiration pneumonia which were the
most commonly encountered diagnoses and related to the
hypothesized situations in the “Introduction” section.

While the overall mean follow-up after ALS diagnosis
was 1.6 + 1.4 years, patients in the EN group ended coverage
(and thus inclusion in the OLDW) a median of 155 days after
EN started (interquartile range: 63.5-388), thereby markedly
limiting our ability to longitudinally capture their outcomes
from EN commencement moving forward. Direct statistical
comparison between the EN and non-EN group was not per-
formed and was deemed to be an invalid comparison, as the
time from ALS diagnosis to when EN was actually started
could not be determined in this dataset. The summary infor-
mation from each group is included in Table 2. When grossly
comparing the EN with the non-EN groups, it appears that
those who received EN or did not were fairly similar except
the incidence of cerebrovascular disease was substantially
higher in the EN subset (39% vs 26% in non-EN set).

Discussion

While equipoise may exist regarding benefits of EN in ALS,’
the American Academy of Neurology recommends early EN,
noting that EN’s impact on quality of life has not been defini-
tively studied to date.' One benefit associated with early EN
utilization is that the substantial amount of time that it takes
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Table 2. Characteristics of Entire ALS Cohort and Subset Receiving EN.

Entire cohort” (n = 1974)

Non-EN subset (n = 1782) EN subset® (n = 192)

Age, y, mean (SD) 60.0 (12.5) 59.8 (12.7) 61.5 (I1.1)
Time to end of continuous coverage, y, mean (SD) 1.6 (1.4) 1.6 (1.4) 1.5 (1.2)
Male sex, n (%) 1149 (58) 1048 (59) 101 (53)
Charlson-Deyo Comorbidity Index, n (%)
0 693 (35) 640 (36) 53 (28)
I 405 (20) 374 (21) 31 (16)
2 321 (16) 284 (16) 37 (19)
>3 555 (28) 484 (27) 71 (47)
Comorbidities, n (%)
Myocardial infarction 66 (3) 62 (3) 4(2)
Congestive heart failure 178 (9) 158 (9) 20 (10)
Peripheral vascular disease 233 (12) 204 (1) 29 (15)
Cerebrovascular disease 532 (27) 458 (26) 74 (39)
Dementia 216 (11) 191 (11) 25 (12)
Chronic pulmonary disease 424 (22) 380 (21) 44 (23)
Decubitus ulcer 32 (2) 29 (2) 3(2
Mild liver disease 107 (5) 99 (6) 8 (4)
Diabetes 335 (17) 298 (17) 37 (19)
Diabetes with organ damage 107 (5) 91 (5) 16 (8)
Hemiplegia 223 (11) 198 (11) 25 (13)
Moderate to severe renal disease 93 (5) 85 (5) 8 (4)
Moderate to severe liver disease 10 (<I) 10 (<I) 0
Metastatic solid tumor I (<I) 0 (0) I (<I)
Acquired Immunodeficiency Syndrome (AIDS) 5(<1) 5 (<) 0
Rheumatologic disease 121 (6) 109 (6) 12 (6)
Other cancer 193 (10) 176 (10) 17 (9)

Note. ALS = amyotrophic lateral sclerosis; EN = enteral nutrition; ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical

Modification; CPT = Current Procedural Terminology.
ALS diagnosis made using ICD-9-CM diagnosis code 335.20.

PEN subset defined indirectly by evidence of placement of feeding tube (gastrostomy, open or percutaneous * endoscopic, jejunostomy, or enteral
nutrition). Included ICD-9-CM procedure codes for percutaneous endoscopic gastrostomy or jejunostomy or replacement (43.11, 43.19, 46.32, 97.02)
or infusion of concentrated nutritional substances (96.6); or CPT codes for procedures related to open or closed tube insertion including gastrostomy,
jejunostomy, or gastrojejunostomy, or replacement of these tubes (43653, 43760, 43830, 49440, 49446, 44186, 49441, 49451, 49452, 43246, 44187,

44015).

for patients with ALS to eat and be fed their food has been
associated with caregiver burnout and fatigue and increased
frustration by patients. Even though periprocedural respira-
tory complications had been a concern in the past, it appears
that perioperative risks are manageable and that EN tube
placement can be done safely for most patients with ALS.® At
our institution, it is typical to have patients electively admit-
ted for placement of a percutaneously inserted gastrostomy
(PEG) tube, with follow-up observation of respiratory status
overnight as an inpatient, suggesting the possibility that the
index hospitalization for EN commencement is not due to
other comorbid conditions.

As the overall disease incidence of ALS is low, we opted
to leverage use of a large claims database versus utilizing
smaller single-center experiences which has been the basis of
most extant literature.” This seemed to be a reasonable base-
line assumption, because ALS diagnosis is often made
between ages of 45 and 65 years. We hypothesized that using

OLDW, which includes patients of all ages 18 years or older,
would enable us to capture more patients with ALS than a
Medicare-based approach. Although this did introduce an
element of selection bias, the goal of using OLDW was to
obtain the largest yield overall of patients with ALS. Despite
the fact that a large number of patients with ALS were identi-
fied, EN use rate appeared to be much lower than expected
(<10%) which suggested some unforeseen challenges and
difficulties exist in studying a disease such as ALS with the
OLDW.

First, we suspect the low detected rate of EN use may
reflect that some patients with ALS were still at an early ill-
ness stage at the study’s end and did not require EN yet.
Next, despite a broad range of ICD-9 and CPT-4 procedure
codes used to capture EN use, it is possible capture was sub-
optimal and not all patients using EN were captured appro-
priately. Third, some patients likely ended being covered by
private insurance as their disability progressed; thus, OLDW
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Table 3. Hospitalization-Related Issues in ALS Cohort.

Entire cohort

(n=1974)
Number of hospitalizations, n (%)
0 1221 (62)
I 433 (22)
2-5 290 (15)
>6 30 (1)
Days diagnosis to first hospitalization, 162 (45-379)
median (IQR)
Total days hospitalized, median (IQR) 6 (2-15)
Most common reasons for hospitalization, n (%)
Other hereditary central nervous system 143 (19)
Adult respiratory failure 86 (11)
Aspiration pneumonia 39 (5)
Septicemia 33 (4)
Back problem 28 (4)
Pneumonia 24 (3)
Other gastrointestinal diagnosis 20 (3)
Other nervous diagnosis 19 (3)
Fluid or electrolyte diagnosis 17 (2)
Acute myocardial infarction 15(2)

Note. ALS = amyotrophic lateral sclerosis; IQR = interquartile range.

capture also ended when the patient switched to a govern-
ment-sponsored disability coverage during their protracted
illness. With this, the length of follow-up was suboptimal.
Collectively, these reasons could potentially explain the low
rate of EN and the shorter-than-expected time from EN to
death observed in this cohort. As such, databases exclusively
including privately insured patients may be ideal for early
event identification affecting younger patients less likely to
be covered by government-based insurance; however, this
approach may be suboptimal for detecting late complications
of chronic protracted illness.

As this was a retrospective review of de-identified data,
the ability to further abstract more granular variable focused
on individual patient outcomes was not possible. This lim-
ited our ability to report on specifics such as clinical status
during index hospitalization when EN was begun (elective or
in context of complications or clinical decline), or more
detailed stratification of patients by pulmonary status (based
on forced vital capacity, as is recommended by the American
Academy of Neurology). OLDW reports the data in a de-
identified fashion and in aggregate, so specific clinical data
such as would be derived from clinical notes are not avail-
able to investigate.

Also, as this clinical question involves a question of mor-
bidity in one group versus another, being aware of when dis-
ease progress and eventual death occurs is an important
consideration. Unfortunately, we were unable to determine
exactly why enrollees ended their coverage—whether this
was related to death, change in coverage, or a change over to
a government-based insurer—and this limits the utility of the

OLDW for illnesses where death may be an outcome of par-
ticular interest. Last, there are further limitations to the gen-
eralizability of OLDW across all populations, as the dataset
contains only privately insured and Medicare Advantage
enrollees; thus, the conclusions may not necessarily be gen-
eralizable to Medicaid, Medicare fee-for-service, or unin-
sured populations.

To date, the OLDW has sought to bring together diverse
practitioners to collaborate on agenda-setting related to clin-
ically relevant questions and translation of these results into
practical changes that directly impact patient care. From the
outset, the OLDW has encouraged clinical questions that
promote observational studies that could “achieve results as
close as possible to the estimate one would get from a ran-
domized trial designed to answer the same question.”
Indeed, investigations of patients with heart failure,”'”
stroke,'"!? diabetes,'* and atrial fibrillation,'*" among oth-
ers, have been successfully completed, and such results
have been valuable at informing clinical practice patterns.
As a major goal of the OLDW is promoting translation of
research into practice, the clinical question regarding EN
use in ALS seemed to be an ideal one to be answered by
OLDW. However, the above limitations unexpectedly
yielded suboptimal results that did not allow us to answer
our clinical questions as intended. Furthermore, as the com-
mencement of EN is an elective or optional intervention,
retrospective analysis of such interventions may be ham-
pered by the fact that the reasons for proceeding with the
intervention (risk factors) are also the same as risk factors of
the intervention itself.

Conclusions

Determining best practice for recommendations regarding
EN in ALS is an aspirational goal to promote patient-cen-
tered outcomes. To date, the OLDW has been consistently
successful in answering clinical questions related to
chronic and serious illness. Despite a thorough search
strategy and identification of almost 2000 patients with
ALS, questions still exist about how to best operational
care for patients with ALS and nutritional challenges. We
hope that lessons learned by this analysis inform future
researchers that despite having a large robust database, that
big data, in and of itself, do not guarantee a successful out-
come of a given research question. Future studies of ques-
tions like the one posed here may require the ability to link
multiple data sources to optimize the ability to longitudi-
nally follow patients across the illness spectrum from diag-
nosis through death.
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