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Abstract. Among 1532 ICU patients we analysed 295 el-
derly patients (19%) aged more than 70-years-old. We de-
termined prospectively the immediate and subsequent
one-year outcome with a study of the predictive value of
their ICU admission parameters. Then we followed the
ICU survivors over the year after discharge (1, 6, 12
months) by quality of life questionnaires. ICU mortality
was 26.7%; SAPS was the only predictor of short term
mortality. On ICU discharge, 216 elderly were followed at
1, 6, 12 months; the one-year cumulative mortality was
49% from ICU discharge, majority of deaths occuring
over the first month. Age, previous health status and
SAPS had a predictor value of one-year mortality for
ICU survivors. 103 patients were alive at one year: 88%
returned to home, 72% had a relatively good functional
status allowing an independent life, and 82% had the
same or improved functional status.
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Outcome studies about short and long term survival rates
among ICU patients are now well established. These data
must be completed by quality of life studies [1 —7]. The
ultimate goal of intensive care is to obtain survival with
an acceptable quality of life, not less than their pre-ad-
mission status. Elderly patients are increasing in the
health care system, especially in intensive care. These pa-
tients are more likely to have chronic disease and poor
health prior status. We examined prospectively outcomes
of elderly patients aged more than 70 years and we sought
to answer three questions: a) What is the survival rate
over the year after ICU discharge among this group? b)
What is their quality of life (residence, functienal and
health status) one year after? How they regain their previ-
ous status over the year (1, 6, 12 months)? ¢) What are
the risk factors of short and long term survival?

Patients and methods

This prospective study was performed in 3 university hospitals and one
community hospital (80 ICU beds) during the first 7 months of 1985.
Of the 1532 consecutive admissions during this period who stayed in the
ICU longer than 12 h, 295 were aged more than 70 years; 19% of the
whole recruitment.

Admission data

Shortly after admission, we recorded age, sex, medical or surgical care,
length of ICU stay, and simplified acute physiology score within the
first day (SAPS) [8]. Information on pre-admission health status (PHS)
[9] were obtained directly from the patient whenever possible and from
the relatives when necessary. Patients were stratified into 4 groups based
on their PHS. On the basis of a limited number of questions, the patient
was placed into 1 of the 4 chronic health categories labeled A to D: (A)
Prior good health, no functional limitation; (B) Mild to moderate limi-
tation of activity because of a chronic medical problem; (C) Chronic
disease producing serious but not incapaciting restriction of activity;
(D) Severe restriction of activity due to disease, including persons bed-
ridden or institutionalized due to illness. The patients admitted several
times during the study, were followed only on their first admission, and
their new ICU or hospital admissions were noted.

Follow-up evaluation

Each ICU survivor or in some cases his relatives were interviewed by a
mailed questionnaire (90%) and if necessary by a telephone interview
(10%), 1, 6 and 12 months after discharge with information about: 1
— condition (dead, alive or lost to follow up); 2 — residence (return to
home, still or newly hospitalized); 3 — functional status (according to
physician’s opinion evaluated by recreation, alertness, home manage-

- ment, mobility and body care). For each period studied with these data,

the patient was newly stratified into { of the 4 chronic health groups us-
ing the same classification. This new functional status (NFS) at each pe-
riod was compared with the previous health status collected on admis-
sion. This way of comparison enabled us to define three groups of func-
tional outcome: same, improved or worsened.

One-year prognosis

We studied the one-year post-discharge outcome among ICU survivors
according to groups of age. Then we compared the one-year mortality
in our population with data from the french epidemiologic institute
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Table 1. Clinical data for each ICU
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ICU Institution 1 2 3 4 Anova test
n=730 n=74 n==69 n=122

No. of ICU beds 8 20 22 30

Age 76.5+4.3 75.5+3.8 75.4+4.8 77.5+4.9 *

SAPS 13.9+6.2 13.4+5.5 13.3x£4.3 16+5.5 *

% elective surgery 25% 26,67 21% 23% NS

length of stay 8.2+12.2 10.7£13.4 22.6+33.5 14.7+28.9 *

ICU mortality 20% 28.9% 28.6% 25.4% NS

ICU 2: community hospital, ICU 1, 3, 4: university hospital; *: p<0.01; **: p<0.001

(INSEE ) for the french elderly population. Finally ICU admission pa-
rameters were analysed among the post-discharged survivors (age, sex,
PHS, SAPS). We tried to analyze if admission data were risk factors of
the one-year prognosis.

Statistical analysis

Data were expressed as mean = 1 SD. All comparisons with unpaired
t-test (one way ANOVA test was used if 3 groups were compared) and
the Fisher’s exact test were reported significant at p <0.05.

Results

Admission data

Among the elderly population, mean age was 76,4 +4.55
vears. Sex ratio was 1:1 male: female; 160 were medical
patients (with 9 suicides), and 135 surgical patients (elec-
tive surgery n = 70, emergency and post operative com-
plications »n = 46, polytrauma » = 19). Distribution of
PHSwas: An=39,Bn=152,Cn=2_88,Dn=18. Mean
SAPS was 14.5+5.3 points. Length of ICU stay was
14.8+25 days; excluding patients staying = 60 days
(n = 12), it was 10.7+12 days. Deaths in ICU accounted
for 79 of the elderly patients, (26.7%). Clinical data for
each unit are summarized in Table 1.

One-year outcome

216 patients were discharged from ICU. One-year after,
106 patients were dead (49%), 66 of them over the first
month after ICU discharge. At one-year after discharge,
103 patients (47.7%) were alive and 7 lost to follow-up
(3.3%) (Table 2).
Analysis of questionnaires: Patient’s status 1, 6 and 12
months after discharge is summarized in Table 3. One-
year functional outcome is detailed in Table 4; at 1 year.
Three groups of functional outcome were defined: 11 pa-
tients improved (10.6%), 21 patients worsened (20.2%),
and the 72 remaining kept the same status. Their clinical
. data are detailed in Table 5.
Analysis of short and long term risk factors (Table 6):
During ICU stay (n = 295), of the admission data, only
SAPS had a significant predictive value of ICU mortality.
Among the ICU discharged patients (n = 216) age, PHS
and SAPS were significantly associated with a higher risk
of mortality within one year. The post discharge mortali-
ty over the year was analysed according to 4 groups of

! Institut National de la Statistique et des Etudes Economiques

Table 2. Condition outcome among 216 ICU survivors: status for each
period studied and one year cumulative outcome

Condition Status for each period One-year cumulative
outcome
1 month 6 months 12 months »n=216
n=216 n=150 n=133
Died 66 17 20 103 (47.7%)
Lost to 2 3 7 7 (3.3%)
follow-up
Survivors 148 130 106 106 (49%)

Table 3. Analysis of questionnaires {1, 6, 12 months)

{ month 6 months 12 months
ICU Survivors n=148 n=130 n= 106
no information n=2 n=4 n=2
Residence
Return to home 82 (56%) 115 (91%) 88 (88%)
Hospitalized 64 (44%) 11 (9%) 12 (12%)
New functional status
A 13 (9%) 25 (20%) 21 (20%)
B 38 (26%) 61 (48.5%) 51 (49%)
C 62 (42.5%) 29 (23%) 26 (25%0)
D 33 (22.5%) 11 (8.5%) 6 (6%)
Functional outcome
(PHS versus NFS)
improved status 6 (4%) 16 (12.7%) 11 (10.6%)
same status 72 (49.5%) 92 (73%) 72 (69.2%0)
worsened status 68 (46.5%) 18 (14.3%) 21 (20.2%)

Table 4. Variation of health status among the 106 one year survivors
(2 patients missing). The dashed line is the “iso HS™ line, indicating pa-
tient with the same Health Status (HS) 1 year later. Under the isoHS,
health status is improved, above worsened

One year later

A B C D

A 19 2 1t 0 2
3 months B 2 Y40 13 1 56
before cC o0 9>™12_4 25
D 0 0 01 1
20 51 26 6 104_
iso HS
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Table 5. Clinical data for each one year. Functional outcome

Clinical 1-year functional outcome
data
Improved status  Same status Worsened status
n=11 n="72 n=21
Age 74.2+4.1 74.4+3.8 75.8+3.6 NS
Medical/  45.5%/54.5% 60%/40% 35.5%/64.5% NS
surgical
Elective 67% 34.5% 36% NS
surgery
P.H.S.
A 0 19 3
B 2 40 14
C 9 12 . 4
D 0 1 0
SAPS 11.1+3.6 12.92£5.1 12.2+3.7 NS

age, for more than 70-years-old to more than 80-years-old
(Fig. 1): Under 80-years-old 25% of them died within 1
month after discharge and 42.3% within one year after.
Over 80-years-old, mortality at one month and at one
year was 50% and 74% respectively.

Cumulative mortality over the year for the post-dis-
charge patients, was compared with the data from IN-
SEE, according to the same groups of age (Fig. 2). Mor-
tality increased with age in both populations with a far
higher mortality for the ICU post-discharge patients.
From ICU discharge, mortality was 10-fold higher; ex-
cluding deaths occuring over the first month, it was
5-fold higher, and excluding the 6 first-month deaths, it
remained 3-fold higher than the INSEE population.

Discussion

Definition of an elderly patient is very difficult. In the lit-
erature, a patient is considered as being elderly from =65
years old [3, 10, 17} to =75 years old {2, 4, 11, 12]. Age
is an insensitive index to define them. We chose the
threshold of more than 70-years-old [13, 14, 16]. Of the
whole recruitment, we had 295 patients aged > 70-years-
old, coming from 4 different ICUs. There were no differ-
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Fig. 1. One year cumulative mortality among ICU survivors according
to groups of age (x: p <0.005); deaths occurring in ICU are excluded
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Fig. 2. Cumulative mortality over the year according to age: INSEE
population versus ICU post discharged patients

ences between each unit and between community and
university hospitals, in relation to mean age, elective sur-
gery and ICU mortality. SAPS was the same in 3 units
but with an unexplained higher score in unit 4 despite the
same mortality. There was a great difference in relation to
length of ICU stay which was a great deal higher in unit
3 and 4; both units had 12 patients staying more than 60

Table 6. Influence of admission data on the short and longterm prognosis

Admission parameters ICU stay One year after ICU discharge?
n=295 n=216
Died Survivors Died Survivors
n="79 n=216 n=103 = 106
Age 76.5£4.2 NS 76.4%5 77.9%5.5 o 74.8+4.1
70-79 yrs 58 168 69 94
>80 yrs 21 NS 48 3 ok 12
PHS
A 9 30 7 23
B 44 NS 108 47 *x 57
C 20 66 38 25
D 6 12 11 1
S.A.P.S 17.7£5.5 ok 13.3£5.1 14.3%5.3 * 12.5+4.9

2 7 patients lost to follow up; ** p<0.001; * Pp<0.02; NS = non significant

1Year
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days; excluding them, length of stay was the same at 10.7
days. It was explained by a higher chronic respiratory re-
cruitment in unit 3, and a higher capacity of ICU beds
in unit 4. Patterns of ICU discharge were nearly the same
in each unit; patients in a terminal state were held in their
ICU until they died.

Study of short- and long-term prognosis is dependent
on the screening process determining patient admission
[2], quantified by using simplified scores of severity of ill-
ness such as SAPS [8]. It is also dependent on the health
status before admission allowing stratification of the pa-
tient’s chronic condition, studied by PHS [9].

The one-year cumulative mortality from ICU dis-
charge of 49% is in close agreement with long term sur-
vival studies showing a cumulative mortality from 44%
[4, 14] to 69% [2, 5, 6]. The majority of deaths occured
over the first month after ICU discharge. We studied,
mortality and quality of life parameters at 3 fixed time in-
tervals, from ICU discharge, namely 1, 6, 12 months.
This dynamic evolution was more interesting from ICU
discharge which is a fixed point, than hospital discharge
in relation to variable delay of discharge.

Study of ICU mortality in relation to age showed no
differences under or over 80-years-old. Not surprisingly,
age had a long term outcome predictive value with a
threshold of 80-years-old with a nearly double one-year
mortality over 80-years-old compared to 70— 79-years-
old. We compared our results with the french elderly pop-
ulation [6]. The high one-month mortality among ICU
survivors (66/103 deaths: 64%) explains the 10 fold rise
of one-year mortality compared to the reference popula-
tion. Even if we study mortality without the first month
or first 6 months, it remains respectively 5 or 3 fold high-
er. Vang [12] found that mortality, for patients aged =75
vears old, during the intensive care period was twice as
high, and within 6 months after 4 times as high as the
usual mortality rate.

Study of mortality in relation to clinical admission
data showed SAPS as the only predictor of short term
mortality. For long term mortality, in addition to age,
previous health status had a strong effect on long term
outcome. Surprisingly SAPS had, with a smaller level, a
predictive value of 1 year mortality.

Most studies have focused on short and long term sur-
vival rates. In addition, it is also important to evaluate
different aspects of quality of life. We chose a 1, 6, 12
months follow up to appreciate chronology of improve-
ment. Like two other studies [7, 15] we found, for elderly
patients, a stable outcome after the sixth month after
ICU discharge, with nearly the same return to home rate,
health and functional outcome at 6 and 12 months fol-
low-up.

Although a high one-year mortality (49%), quality of
life is not so bad among one-year elderly survivors. At 1
year, 88% were able to return to home, 70% were class A
and B, and could live independently. Functional outcome
study showed that among one-year survivors 11 patients
were improved, 21 worsened and 72 had the same status
as before ICU admission. Comparison of clinical admis-
sion data between these 3 groups showed no differences

to explain improvement or aggravation. Using a compa-,
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rable mode of evaluation, Legall [6] and Zaren [17] ob-
served 62% and 73% respectively with an unchanged or
improved health status 1 year after.

The relationship between previous and subsequent
health status, with the same way of classification is a sim-
ple and dynamic index; in a previous study we observed
in all groups of age the same functional outcome [7].
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