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Estimation of years of life lost using electronic health records:

application on patients with multiple myeloma in the SNDS database

Background

Years of life lost in the context of
electronic health records

Years of life lost (YLL) is a measure that
summarizes the global impact of disease in a
population in terms of premature deaths. The
YLL is classically estimated using age of death as
a starting point. In the electronic health records,
as the measure of mortality is only available for
short periods (e.g., until end of study follow-up),
alternative estimations using the age at diagnosis
as a starting point and extrapolation on survival
on longer follow-up than the one observed can
be computed’.

Objectives

To estimate the number of YLL among incident
patients with multiple myeloma (MM)

Design / Settings

Data was available from a retrospective
observational cohort study of MM patients
identified through the French NHI databases
(SNDS).

Patients with graft (L1G) were available with a
median follow-up duration of 2.1 years.

40,749 patients

All patients hospitalized with MM diagnosis between 2014 and
2019

36,241 patients

Information available on L1 classification using ATLAS
algorithm?
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22,920 patients

Newly diagnosed for MM and in L1 between 2014 and 2019 (i.e.
without MM diagnoses in 2012-2013)
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5,275 patients 17,645 patients

with graft (L1G) without transplant (LING)

Conclusion

Study result:

e The mean number of YLL for MM patients in L1
varies between 9.2 and 13.5 years according to
the method of estimation.

e The mean number of YLL is higherin the
transplant group (13.6-24.8 years) with more
variability between methods. The extrapolations
of survival in this group are less reliable because
as the patients are younger, the extrapolation
may have had more impact (less death observed,
longer follow-up to complete). This highlights
the importance of using several methods to
estimate the YLL in electronic health records.

General conclusion on YLL calculation:

e Method 1is widely used in the literature due to
its simplicity and allows comparisons with other
reference studies. However, it applies only to
deceased patients and tends to overestimate
YLL.

e Other methods are available and feasible on
electronic health records?, these methods were
selected because of the simplicity of
implementation.

* In electronic health records and in general with
heavily censored data, alternative estimations
relying on hypotheses on survival among
diseased patients will provide more accurate
estimations by considering the distribution of
ages at diagnosis for a given disease.
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Methods

Calculation of YLL for patients

Deceased during the follow-up

Aggregated life tables (INSEE) by year, age and sex

Alive at the end of follow-up

Patients not used in method 1
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Extrapolation for the survival curve*

None
(non-deceased patients not used)

Parametric Weibull model adjusted on age at
diagnosis and sex for MM patients and LE
estimation for patients in general
population.

Linear extrapolation of a logit-transformed
curve of the survival ratio between a
simulated control population from life tables
with similar age and sex as the MM study
population.

Details of implementation

Formula for extrapolation

SMM patients(t) = emp(—()\t)a)
with log(\) = By + Prage + B2sex + o€
and €~ G(0,1)

95
LEqge dgiag(M M patients;|age;, sex;) = /
age diag

exp(ap + a1(t))
1+ exp(ag + ai1(t))

S MM patients (t) = SSimilar ref p0p(t) *

( SMMpatients(t) ) = o + al(t) 4+ O'N(t))

with logit
S Similar re f pop (t)

and N(t) ~ N(0,1)

+inf
LEage diag(MMpatients) - / SMM patients(u)du
0

Death probability
within the year

Life expectancy LE
(ref poplage,sex)
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SNDS individual data set

Age at the end
of follow-up

Age of
diagnosis

Age of death
in case of death

Q & X
& & &
& & &

*i.e. to extrapolate the age of death for non-deceased patients

Formula for YLL

YLL = Z LEagedeath
1 Death

YLL = Z(LEage diag(M M patients;|age;, sex;) — LE(ref pop|age;, sex;))

SMM patients (’U,{ age;, Semi)du

YLL = LEq4 giag(MM patients) — LE,g4(Simlar ref pop)

51.79%
11,871 patients

56.45%
2,978 patients

Gender
(% of men)

Mea.n age . 69.93 58.57
at diagnosis +12.20 years +8.08 years
Mean duration 2.25 2.87
of follow-up +1.61 years +1.54 years
Death during 32.27% 13.54%
follow-up 7,396 patients 714 patients
Mean age 75.95 61.12
at death +11.07 years 7.85 years

— Kaplan Meier MM patients

Men, age =40 Men, age =50 Men, age = 60
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LING

Results

Patients used
in calculation

LING

50.40%
8,893 patients

73.32
£11.13 years

2.06
+1.58 years

37.87%
6,682 patients

77.53
+10.15 years

YLL

- -- Parametric extrapolation

Patients used

Men, age =70
in calculation

LE reference
population

Women, age =70

MM patients LE

" YLL

60 o 20 40 60
Time since MM diagnosis

Non parametric extrapolation

L1G Patients used
in calculation

LE reference
population

MM patients LE

YLL

10 20 30 40
Time since MM diagnosis

LiG

L1 NG

7,396 714 6,682
patients patients patients
13.5 244 12.3
years years years

LiG

L1 NG

22,920 5,275 17,645
patients patients patients
18.0 26.5 15.4
years years years
8.7 129 6.6
years years years
9.2 13.6 8.8
years years years

UiG

L1 NG

22,920 5,275 17,645
patients patients patients
17.1 25.5 14.6
years years years
5.3 7.9 4.4
years years years
11.8 17.6 10.2
years years years
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