Causes of death in patients with multiple sclerosis from a large US insurance database
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Introduction

Multiple sclerosis (MS) is a chronic disease of the central nervous system’

— Data suggest that patients with MS have a life expectancy that is
decreased by about 5 to 10 years compared with the general population?’

— Limited data are available regarding the causes of death (CODs) that
account for the excess mortality found in the MS population

Death certificates typically record up to 4 sequential conditions for

categorizing a death in Part I, with the expectation that the immediate

COD (the condition that led directly to the death) would be listed first and

the underlying COD would be listed last®

— Part Il of the death certificate is reserved for conditions that contributed
to the death but did not directly lead to the underlying COD?

Death certificate data are not always straightforward to interpret when

determining COD for patients with MS because of a lack of uniformity in

the way that CODs are recorded

— MS is frequently listed as the underlying cause, which provides no
insight into whether a particular complication of end-stage MS may
have actually led to the death

— Many physicians list cardiorespiratory arrest as the immediate COD;
however, this is the final common pathway of all deaths and therefore
not informative when attempting to understand what conditions
actually led directly to the death

In many cases, the information provided by the immediate or the

underlying COD might not be translatable into increased physician

vigilance and improved patient care and therefore an analysis of diseases

or injuries that more directly lead to death could be valuable to improve

care for patients with MS

Results from a retrospective cohort study in which survival and mortality

patterns in patients with MS drawn from the Optuminsight Research (OIR)

database were recently presented?®

— Using a matched cohort design, the study showed that mortality rate
among patients with MS in the United States (US) was approximately
twice that observed among non-MS comparators (899 vs 446 per
100,000 person-years)®

Objectives

The goal of the present study was to gain insight into which CODs
contributed to the excess mortality seen in these patients with MS relative
to the general insured population

To accomplish this goal, a novel algorithm for the identification of the
condition most directly leading to death on the death certificate (the

Methods (cont)

An expert panel (including a neurologist with MS experience and a physician
with death certificate completion experience) identified 8 commonly used
primary disease/injury categories into which CODs would be grouped
— An algorithm to identify the principal COD from death certificate
information was developed in order to fit patients into these
categories
— 2 categories were created for uninformative CODs: cardiorespiratory
arrest and unknown
— The principal COD algorithm used the ICD-10 code closest to the time
of death on Part | of the death certificate , with the following
exceptions:
o ICD-10 codes indicative of suicide were always considered the
principal COD, regardless of their position on the death certificate
o MS was considered the principal COD if the only other ICD-10 codes
on the death certificate were those indicative of cardiorespiratory
arrest or if it was the only COD mentioned in Part |
o ICD-10 codes indicative of cardiorespiratory arrest were only
considered the principal COD if no other codes (including MS)
appeared on Part | of the death certificate

Figure 1. Algorithm for determining principal COD and primary

disease/injury categories
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2Includes all ICD-10 codes not assigned to one of the other categories; examples include diabetes mellitus, all gastrointestinal
diseases, hematologic diseases, etc.

Figure 2. Sample death certificate'® indicating different methods of
assigning COD

Table 1: Distribution of patients with MS and non-MS comparators

OIR Database

Results (cont)

The immediate COD indicated the highest mortality rate due to

cardiorespiratory arrest, cardiovascular disease, MS, and infection

— Unlike the principal COD method, the immediate COD indicated the
highest rate of mortality as a result of cardiorespiratory arrest (7.4 vs
148 deaths per 100,000 person-years)

— Morality rate owing to MS was similar using the principal and immediate
COD approaches (133 vs 128 deaths per 100,000 person-years)

Cause-specific mortality rate in the comparator cohort

Among the non-MS comparators, the principal COD categories with the
highest mortality rate were cardiovascular disease, cancer, infection, and
pulmonary disease

Differences in cause-specific mortality rate between the MS and
comparator cohorts

MS Comparator
(n=30,402) (n=89,818)
Sex Female 23,364 69,102 77
Male 7,038 20,716 23
Mean (SD) years of age at index 44 (10.8) 44 (10.8) -
Region Northeast 3,546 10,395 12
Midwest 9,822 28,816 32
South 13,333 39,627 44
West 3,701 10,980 12
Birth year 1920-1929" 335 964 1.1
1930-1939 979 2,836 3.2
1940-1949 4,578 13,381 15
1950-1959 9,436 27,848 31
1960-1969 8,998 26,727 30
1970-1979 5,000 14,855 17
1980-1989 1,060 3,159 35
1990-1999 16 48 0.05
Mean insurance Total® 1,510 1,837
coverage interval Post-index® 1,071 610
% time covered 92 86 -
DMT usage 19,359 - 64

2 Due to the matching, the MS and comparator cohorts had the same distribution of demographic factors.
® The birth year for patients born before 1920 was set to 1920 to protect privacy.
¢ Includes gaps in coverage.

Cause-specific mortality rate in the MS cohort using principal,
underlying, and immediate COD

The principal COD approach indicated the highest mortality rate (in

descending order of rate) due to cardiovascular disease, infection, MS, and

cancer

According to the underlying COD, the highest mortality rate was attributed

to MS, cardiovascular disease, and cancer

— In contrast to the principal COD, the underlying COD indicated a high
mortality rate due to MS (133 vs 286 deaths per 100,000 person-years)

— Mortality rate due to infections (56 deaths per 100,000 person-years)
according to the underlying COD was less than half of that attributed
to infections by the principal COD (134 deaths per 100,000 person-years)

Table 2. Number of deaths and mortality rate/100,000 person-years
(95% confidence interval) by major disease/injury category

according to principal, underlying, and immediate COD

Based on the principal COD algorithm, the largest contributors (other than
MS) to the 453 per 100,000 person-years excess in mortality rate between
patients with MS and non-MS comparators were: infection (21.0% [95/453
deaths per 100,000 person-years]), cardiovascular disease (13.2% [60/453
deaths per 100,000 person years]), and pulmonary disease (10.2% [46/453
deaths per 100,000 person years])
— Together these 3 principal COD categories accounted for 44.4% of the
total difference in mortality (201/453 deaths per 100,000 person-years)
— Although MS was still the largest category of principal COD, only
29.4% of the overall difference in mortality (133/453 deaths per
100,000 person-years) was attributed to MS
— Notably, cancer did not contribute to the excess mortality in the
MS cohort
According to the underlying COD, the differences in mortality rate
between patients with MS and non-MS comparators were primarily
attributed to MS, which accounted for 63.1% of the difference
(286/453 deaths per 100,000 person-years)
Based on the immediate COD method, the differences in mortality
rate between patients with MS and non-MS comparators were attributed
to MS in 28.3% of the cases (128/453 deaths per 100,000 person-years),
cardiorespiratory arrest in 16.6% of the cases (75/453 deaths per
100,000 person-years), and infection in 16.0% of cases (72/453 deaths per
100,000 person-years)

Figure 3. Difference in mortality rate (per 100,000 person-years)
between patients with MS relative to non-MS comparators
by underlying, immediate, and principal COD

Figure 4. Contribution of subcategories?® (within infection, pulmonary
disease, cardiovascular disease, cancer, and other) of principal

COD to differences in mortality rate between patients with
MS relative to non-MS comparators

55 4 Major disease category®
[ ] Infection
45 45 B Pulmonary disease
41 . Cardiovascular disease
[l other
® Suicide
¢ Accidental death

¢ Unknown COD
B Cancer

35 4

Difference in deaths per 100,000 person-years

2 Subcategories were only derived from the following main categories: infection, pulmonary disease, cardiovascular disease, and
other. Cancer is only shown as a main category.

b Other principal COD subcategories evaluated but for which excess deaths in the MS cohort were <4/100,000 person years
included: accidental falls, asthma, chronic obstructive pulmonary disease, decubitus ulcers, dementia, diabetes, hepatic disease,
paralytic disease, and renal disease.

The advantage of the principal COD method was that it decreased the

number of uninformative causes (cardiorespiratory arrest and MS) that

were reported compared with the underlying and immediate COD methods

— Although CODs in the MS cohort were likely related to MS in the
majority of cases, this categorization cannot be leveraged to improve
care of patients with MS

— Relative to the other methods of determining COD, the principal COD
was more effective at reducing the mortality rate attributed to MS than
the underlying COD and the rate attributed to cardiorespiratory arrest
than immediate COD

— MS still accounted for the highest mortality rate when using the principal
COD, likely due to the limitations of the available data

Using the principal COD method, infection, cardiovascular disease,

and pulmonary disease were the most important contributors to the

higher mortality rate seen among patients with MS compared with

Conclusions

Although in the majority of cases MS is the underlying COD, indicative
of MS-related death, the principal COD was an informative method of
assessing CODs among individuals with a chronic illness such as MS
Pulmonary infections, sepsis, pulmonary aspiration, and ischemic heart
disease were the principal CODs that accounted for the greatest excess
mortality in patients with MS compared with non-MS comparators when
MS was not considered as a COD

Increased awareness of these potentially fatal conditions for patients
with MS can improve patient care by increasing physician vigilance and
facilitating early intervention
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— The difference in mortality rate between patients with MS and non-MS
comparators was an excess of 453 deaths per 100,000 person-years

contributor to the excess mortality in the MS cohort

representative of the general population of the US
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