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Abstract

Aim: To examine risk factors for post-discharge mortality in the oldest-old patients. Methods: We have assessed
the risk factors for mortality after discharge from acute geriatric ward in 448 patients aged =90. Results: Low
albumin, high urea, and full dependence were risk factors for mortality within | month and within |year after
discharge from hospital. Age-adjusted Charlson Comorbidity Index score, neuroleptic drug treatments and frailty
were specific risk factors for post-discharge mortality within | year. By Cox regression analysis, the risk factors
associated with higher hazard ratios for post-discharge mortality within |4years follow-up were age-adjusted
Charlson Comorbidity Index score, poor functional status, anemia and dementia as comorbidities, neuroleptic drug
treatments, low albumin, high urea, and high vitamin B12. Conclusion: Optimal treatment of the condition due to
which the patient has been hospitalized and of the medical complications that occurred during hospitalization, while
preventing functional decline, might secure longer post-discharge survival.
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Introduction old show poor survival prognosis in the short- and long-
. . . term survival after hospital discharge (Barba et al.,
Nonagenarians comprise a significantly larger popula- 2011)

tion than they did in the past (Zafrir et al., 2010). Aging
itself is associated with deterioration in health status.
Many geriatric conditions are independently associated
with both short- and long-term mortality in older patients
and acute hospitalization of the oldest adults even more
so, especially in patients with severe comorbidities
(Bien etal.’s, 2015; Matzen et al., 2012). Acute hospital-
ization can be a double-edged sword for this population,
as it might be followed by progressive physical and
functional decline and increased in-hospital and post-
discharge mortality (Iwata et al., 2006; Ponzetto et al.,
2003; Zafrir et al., 2010).

There are relatively few studies regarding risk factors
for post-discharge mortality of older patients. From
these few, it appears that the following factors are impor-
tant predictors of mortality: older age, cognitive decline,
impaired functional status, and number and type of diag- 'Geriatrics Department, Kaplan Medical Center, Affiliated With the
noses (Iwata et al., 2006; Ponzetto et al., 2003). Hebrew University of Jerusalem, Rehovot, Israel
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Prognostic information collected during hospitaliza-
tion can help in identifying groups at high risk for poor
outcomes, in whom targeted treatment interventions
may be indicated (Iwata et al., 2006).

It is important to consider clinical and functional
domains when assessing a prognosis in older patients as
well as being aware of the complexity of predicting
mortality in the older patients (Ponzetto et al., 2003).

Despite latest increase in medical research, the litera-
ture on determinants of survival of geriatric patients is
very limited (Bien et al., 2015). To our knowledge, this
is the first study to identify predictive factors for post-
discharge mortality in the nonagenarian patients during
a very long follow-up. If some risk factors, including
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clinical and functional parameters, are reduced during
hospitalization following a proper treatment, it might
extend time to death in the older patients. The aim of this
study was to identify risk factors for post-discharge
mortality in nonagenarian patients.

Methods

This is a retrospective study of patients discharged from
acute geriatric ward. We retrospectively surveyed elec-
tronic hospital health records of 977 older patients, aged
=90years, admitted between January 2007 and
December 2010 from the emergency room to the acute
geriatrics ward at a large community-based general hos-
pital. Eight hundred sixty-four patients survived and
were discharged from the hospital. Out of them, we have
followed 448 patients for the risk factors for mortality
within 1month, within 1year after discharge and
throughout 14 years.

The recorded data included (Tal, 2022) patient demo-
graphics (e.g., age, sex, hospitalization date, stay dura-
tion, readmissions number, and death), medical
diagnoses, laboratory results, and medications. We
retrieved the following medical data: admission diagno-
ses as well as comorbidities, including dementia, pneu-
monia, ischemic heart disease (IHD), congestive heart
failure (CHF), cerebrovascular accident (CVA), chronic
renal failure (CRF), chronic obstructive pulmonary dis-
ease (COPD), anemia, malignancy, and falls. The drug
types we retrieved were: statins, calcium blockers, f3-
blockers, angiotensin-converting enzyme (ACE) inhibi-
tors, anti-depressants, benzodiazepines, neuroleptics,
aspirin, and diuretics. Data on functional and cognitive
status were also recorded. For each patient, Charlson
Co-morbidity Index (CCI) score and age-adjusted CCI
(ACCI) score were calculated (Charlson et al., 1987; J.
X. Lin et al., 2019). The ACCI is a simple scoring sys-
tem further combining the two related factors of age and
comorbidity. For age adjustment, 1 point is added for
patients over 40 years for each additional 10 years of age
(J. X. Lin et al., 2019). We compared the characteristics
of the patients who survived with those who died within
1 month and 1 year after discharge from the hospital. The
study was approved by the Institutional Ethics
Committee of the Kaplan Medical Center, Rehovot,
Israel.

Statistical analysis

The data were analyzed, using JMP Pro 16.0.0 (2021
SAS Institute Inc.). Data records were complete for all
448 patients with the exception of functional status,
which was available for 299 patients only. In order to
use all 448 patients for the multivariate analyses, func-
tional status was imputed for the missing cases, based on
nominal logistic regression, using all other available
data as predictors. This method predicted functional

status correctly for 92% of the patients with complete
records.

Univariate comparisons of survivors to non-survivors
were performed by #-test for continuous variables and by
chi-squared test for categorical variables. Variables,
whose univariate significance was .10 or less, were con-
sidered as candidates for stepwise multiple logistic
regression for 1 month and for 1year mortality, using
alpha=.10 for retention and alpha=.10 for removal.

Analysis of survival time within a 14-year period was
performed by Cox proportional hazards regression, first
for each potential factor (variable) separately. Variables,
whose hazard ratio was significantly different from 1 at
the 10% level, were considered for use in multiple Cox
regression. From this full model, variables were removed
one by one, according to their significance in the model
until no improvement was seen in the Akaike Information
Criterion (AIC). The final model included, as predictors,
ACCI, fully dependent functional status, CHF, anemia
and dementia as comorbidities, treatment with neurolep-
tics, low serum albumin, and elevated levels of urea,
troponin I, and vitamin B12. Hazard ratios were calcu-
lated for each of these predictors after adjusting for all
the other predictors in the model. Kaplan Meier survival
curves were calculated for some factors of special inter-
est after correcting for the remaining predictors in the
Cox regression.

Results

Selected characteristics of 448 patients (58% females),
stratified according to death within 1 month and within
lyear after discharge from hospital, are presented in
Table 1. Their mean age was 93.1 = 3.3 (90—114) years.
Within 1month and within 1year after discharge,
11.16% and 37% of the patients, respectively, died. The
most common admission diagnoses were: urinary tract
infection (UTI), 19%; COPD exacerbation, 13%; and
pneumonia, 9%. About 59% of the patients had low
serum albumin. Sixty five percent of the patients con-
sumed =5 drugs.

Within 1year after discharge, but not after 1 month,
the number of comorbidities was significantly higher
among the dead than among the survivals (6.44 vs. 5.78).
Also, CCI and ACCI scores were significantly higher
among the patients, who died within 1 year (3.81 vs. 2.98
and 8.81 vs. 7.94, respectively), but not within 1 month
after discharge. A significantly higher percentage of
patients presenting with anemia, dementia, and malig-
nancy as comorbidity, died within 1 year after discharge
(39.2% vs. 28.7 %; 58.4% vs. 33.3%; 31.9% vs. 22.0%,
respectively). Mortality within 1year was also signifi-
cantly higher in patients treated with neuroleptic drugs
(9.6% vs. 2.8%). A significantly higher proportion of
patients with elevated sodium, died within 1year (4.2%
vs. 1.1%). Mortality within 1month and 1year was
higher among patients with on-admission low albumin
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Table I. Univariate Analysis of Selected Patient Characteristics by Mortality Within | Month and Within | Year After

Discharge (N=448).

Within | month Within | year
Died Survived Died Survived
Characteristics n=50 n=398 p-Value n=166 n=282 p-Value
Age, years (M = SD) 93.92+3.21 93.04*+3.32 .0753 93.48+3.36 92.93*+3.28 .0883
Male gender, n (%) 20 (40) 166 (41.7) 8172 64 (38.6) 122 (43.3) .3287
Length of hospital stay, days (M = SD) 722+3.63 6.34%+(3.30) .0811 6.69+335 6.30+3.34 .2352
Number of hospitalizations in last 122+046 1.13*+0.38 1347 1.18+0.44 1.12*+0.35 A119
month, M + SD
Number of hospitalizations in last year, 2.14*+ 143 3.08 +=2.04 .0017 298196 297+203 .9582
M=SD
Number of comorbidities, M = SD 6.02+225 6.02x2.10 .9935 644*+2.10 5.78*+2.09 .0013
CCl score, M= SD 3.60x2.16 325*1.89 2209 381 *£207 298x1.77 <.0001
ACCI score, M= SD 8.60*+2.16 822*1.90 .1935 881+207 794*1.77 <.0001
Number of drugs, M = SD 514199 530=x1.96 .5957 539+203 521*192 .3523
=5 drugs, n (%) 28 (56) 265 (66.6) .1381 110 (66.3) 183 (64.9) .7682
Admission diagnosis, n (%)
Pneumonia 5(10) 34 (8.5) .7305 18 (10.8) 21 (7.4) 2181
UTI 13 (26.0) 72 (18.1) .1788 30 (18.1) 55 (19.5) 709
COPD exacerbation 4 (8.5) 53 (13.3) 2876 17 (10.2) 40 (14.2) 2264
CHF 6 (12.0) 34 (8.5) 4191 17 (10.2) 23 (8.2) 4548
IHD 5 (10) 30 (7.5) .5409 10 (6.0) 25 (8.9) 2792
Infected wound I (2) 18 (4.5) 4041 8 (4.8) 11 (3.9) 6413
Comorbidities, n (%)
CVA 11 (22.0) 85 (21.4) 9168 44 (26.5) 52 (18.4) .0445
CRF 22 (44.0) 121 (30.4) 0519 59 (35.5) 84 (29.8) 207
CHF 10 (20.0) 76 (19.1) .8783 34 (20.5) 52 (18.4) 5961
IHD 32 (64.0) 205 (51.5) .0953 95 (57.2) 142 (50.4) .1592
COPD 8 (16.0) 74 (18.6) .6549 30 (18.1) 52 (18.4) 9226
Anemia 13 (26.0) 133 (33.4) 2916 65 (39.2) 81 (28.7) .0229
Dementia 27 (54.0) 164 (41.2) .0847 97 (58.4) 94 (33.3) <.0001
Malignancy 11 (22.0) 104 (26.1) .5285 53 (31.9) 62 (22.0) .02
Falls 9 (18.0) 65 (16.3) 7646 34 (20.5) 40 (14.2) .083
Drugs, n (%)
Neuroleptics 5 (10.0) 19 (4.8) 1219 16 (9.6) 8(2.8) .002
Ca blockers 7 (14.0) 116 (29.2) .0237 39 (23.5) 84 (29.8) .1466
Antidepressants 13 (26.0) 111 (27.9) 7784 55 (33.1) 69 (24.5) .0477
Laboratory tests, n (%)
High sodium 3 (6.0) 7 (1.8) .0557 7 (4.2) 3 (1. .0291
Low albumin 39 (78.0) 224 (56.3) .0033 116 (69.9) 147 (52.1) .0002
Low cholesterol 24 (48.0) 180 (45.2) 7105 83 (50.0) 121 (42.9) .1455
High urea 42 (84.0) 260 (65.3) .0079 131 (78.9) 171 (60.6) .0001
High creatinine 21 (42.0) 142 (35.7) .3812 63 (38.0) 100 (35.5) .5966
High troponin | 7 (14.0) 16 (4.0) .0026 13 (7.8) 10 (3.5) .0472
High vitamin B,, 9 (18.0) 41 (10.3) .1032 24 (14.5) 26 (9.2) .0891
Low vitamin B,, 3 (6.0 62 (15.6) .0699 21 (12.7) 44 (15.6) 0.3915
Laboratory tests, M = SD
Albumin (mg/dL) 298+0.54 337*044 <.0001 3152049 343+043  <.0001
Hemoglobin 1126183 11.65*1.84 1599 11.18x1.84 11.86*+1.80 .0002
(mg/dL)
Cholesterol 1555483 159.2+36.1 5166 155.6 2402 160.6] =360 .1763
(mg/dL)
Urea (mg/dL) 80.96 + 57.03 58.94 = 32.52 .0001 67.97 +42.07 57.53 =32.53  .0035
Sodium (mg/dL) 138.10 =4.74 137.03 £ 6.36 2501 137.39 2855 137.01 £428  .5338
Vitamin B12 (pmol/L) 465.4 £226.3 403.7 2224 .0659 436.6 £222.3 395.3+223.0 .0584

Functional status (N=299), n (%)
Independent

n=27
1 (3.7)

n=272
54 (19.9)

n=85
5(5.9)

n=214
50 (23.4)

(continued)
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Table |. (continued)

Within | month Within | year
Died Survived Died Survived
Characteristics n=50 n=398 p-Value n=166 n=282 p-Value
Fully dependent 7 (25.9) 33 (12.1) .0218 16 (18.8) 24 (11.2) 0011
Frail 19 (70.4) 185 (68.0) 64 (75.3) 140 (65.4)

Note. CCl=Charlson Comorbidity Index; ACCl=age-adjusted Charlson Comorbidity Index; low vitamin B, = <200 pmol/L; high vitamin
B,,=>666 pmol/L; low albumin=<3.5; low cholesterol = <150g/dL; high troponin I=>15.6 pg/mL.

Table 2. Risk Factors for Mortality Within | Month and | Year After Discharge, by Multiple Logistic Regression Analysis.

| month mortality

| year mortality

Risk factor OR 95% ClI p-Value OR 95% ClI p-Value
Number of 0.632 [0.495, 0.807] .0002

hospitalizations

in last year
High troponin | 4.269 [1.509, 2.078] .0062
Low albumin 2.698 [1.294, 5.624] .0081 1.669 [1.076, 2.587] 0221
High urea 2.869 [1.266, 6.503] 0116 2.205 [1.377, 3.529] .001
Fully dependent 2.223 [1.164, 4.245] .0155 5.382 [2.309, 12.504] .0001
Frail 2.598 [1.18, 5.724] 0178
High vitamin B12 2.176 [0.904, 5.236] .0829
ACCI score 1.197 [1.073, 1.336] .0013
Neuroleptics 3.209 [1.284, 8.025] 0126
Falls 1.674 [0.961,2.917] .0689
R? .1506 1242

Note. ACCl=age-adjusted Charlson comorbidity index.

level, high levels of urea and high levels of troponin I
(within 1 month: 78% vs. 56.3% and respectively; 84.0%
vs. 65.3% respectively; 14.0% vs. 4.0%, respectively;
and within 1year: 69.9% vs. 52.1%, respectively; 78.9%
vs. 60.6%, respectively; 7.8% vs. 3.5%, respectively).
Mortality within 1 month and 1year was higher for the
combined data of dependent and frail functions (96.3%
vs. 80.1% and 94.1% vs. 76.6%, respectively).

By multiple logistic regression analysis (Table 2), low
albumin, high urea, and full dependence (in descending
order of importance), were risk factors for mortality within
1 month and within 1 year after discharge from hospital. A
lower number of hospitalizations during the last year, and
high troponin I were specific risk factors for mortality
within 1 month. ACCI score, neuroleptic drug treatments
and frailty were specific risk factors for mortality within
1 year. The significant risk factors for post-discharge mor-
tality, in the study, explain 15% of the variation in mortal-
ity within 1 month after discharge, and 12% of the variation
in morality within 1 year after discharge.

By Cox unadjusted and adjusted regression analysis,
some risk factors predicting survival over a period of
14-year follow-up after discharge from the hospital, are
shown in Table 3. In an unadjusted analysis, post-
discharge mortality hazard ratio was increased for a longer

hospital length of stay, higher number of comorbidities,
higher CCI and ACCI scores, dependent and frail func-
tional status, the comorbidities CVA, CRF, CHF, IHD,
anemia and dementia, neuroleptic drug treatments, low
hemoglobin and low albumin, and high urea, creatinine,
troponin I, and vitamin B12. After adjustment for other
predictors in the Cox analysis, the risk factors, which were
still associated with higher hazard ratio for post-discharge
mortality, were ACCI, poor functional status, the comor-
bidities anemia and dementia, neuroleptic drug treatments,
low albumin, high urea, and high vitamin B12. By Kaplan
Meier analysis, the impact of functional status, high urea,
low albumin, and high vitamin B12 on post-discharge
mortality, is illustrated in Figure 1(a—d).

Discussion

Very few studies have evaluated predictors of mortality
in nonagenarian patients in internal and geriatric depart-
ments (Bien et al., 2015; Conde-Martel et al., 2012.
Saint Jean et al., 1993; Sonnenblick et al., 2007; Zafrir et
al., 2010). Prognosis of oldest-old patients may be poor
after they are discharged from hospital, especially in
those with severe comorbidity (Matzen et al., 2012;
Oeyen et al., 2017). Acute medical conditions, requiring
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Table 3. Fourteen-Year Survival by Cox Proportional Hazards Regression.

Univariate HR (95% Cl) p-Value Multivariate HR (95% Cl) p-Value
Age (years) 1.026 [0.997, 0.055] .0749
Male gender (yes/no) 0.961 [0.794, 0.162] .6853
Length of hospital stay 1.040 [1.013, 0.066] .0039
(days)
Number of comorbidities 1.120 [1.071, 0.171] <.0001
CCl score 1.168 [1.111, 0.228] <.0001
ACCI score 1.165[1.108, 0.225] <.0001 1.080 [1.022, I.141] .0069
Number of drugs 1.046 [0.995, 0.099] .0754
Five drugs or more 1.089 [0.895, 0.331] .3956
(yes/no)
Functional status (n=299)
Independent | <.0001 | 0177
Fully dependent 2.546 [1.673, 0.875] 1.703 [1.162, 2.496]
Frail 1.647 [1.209, 0.243] 1.254 [0.928, 1.694]
Comorbidities (yes/no)
CVA 1.304 [1.033, 0.632] 0261
CRF 1.359 [1.108, 0.659] .0035
CHF 1.334 [1.045, 0.685] 0213 1.265 [0.976, 1.626] 0754
IHD 1.247 [1.033, 0.506] 0216
COPD 1.038 [0.810, 0.314] 7626
Anemia 1.433 [1.169, 0.749] .0006 1.287 [1.040, 1.587] .0207
Dementia 1.894 [1.557, 0.302] <.0001 1.330 [1.036, 1.703] .0255
Malignancy 1.136 [0.913, 0.402] 2496
Frailty 1.1120.859, 0.421] 4123
Drugs (yes/no)
Neuroleptics 2.477 [1.589, 0.677] .0002 1.958 [1.225, 3.003] .0060
Laboratory test levels (yes/no)
Low hemoglobin 1.291 [1.048, 0.602] 0162
Low albumin 1.546 [1.276, 0.878] <.0001 1.320 [1.079, 1.620] .0070
Low cholesterol 1.173 [0.971, 0.416] .0970
High urea 1.571 [1.286, 0.928] <.0001 1.394 [1.132, 1.725] .0017
High creatinine 1.270 [1.042, 0.543] 0181
High troponin | 1.772 [1.129, 0.638] 0144 1.485 [0.936, 2.241] .0902
High vitamin B,, 1.459 [1.070, 0.946] .0180 1.399 [1.018, 1.880] .0387

Note. CCl=Charlson Comorbidity Index; ACCl =age-adjusted Charlson Comorbidity Index; high vitamin B12=>666 pmol/L; low
albumin=<3.5g/dl; low cholesterol=<150g/dL; high troponin I=>15.6 pg/mL; low hemoglobin=<13.5g/dL; high creatinine=>1.17 mg/dl;

high urea=>43mg/dI.

emergent hospitalization, is frequently followed by high
rate of progressive physical decline and increased mor-
tality after discharge (Iwata et al., 20006).

Like in the Spanish study of community dwelling
nonagenarians (Formiga et al., 2007, in this study, there
was no difference between genders in post-discharge
mortality. In some other studies (Matzen et al., 2012;
Walter et al., 2001), mortality was greater in men, maybe
because in those studies patients were younger.

It is important to consider clinical and functional
domains, when assessing a prognosis in older patients as
well as being aware of the complexity of predicting
mortality in the older patients (Ponzetto et al., 2003).
The CCI is the most widely used method for predicting
patient mortality based on comorbidity data (Needham
et al., 2005). ACCI in this study, was a significant inde-
pendent predictor of mortality within 1year and of

long-term survival, similarly to the J. X. Lin et al.’s
(2019) finding. In some other studies, higher comorbid-
ity score was significantly associated with lower long-
term survival (Conde-Martel et al., 2012; Iwata et al.,
2006; Matzen et al., 2012; Zekry et al., 2011).

In a few studies in nonagenarian patients, hypoalbu-
minemia and functional loss were factors associated
with mortality within 1 year and with long-term survival
after hospitalization due to acute medical illnesses
(Conde-Martel et al., 2012; Matzen et al., 2012). In this
study, low albumin, high urea, and dependency were
independent risk factors for mortality within 1 month
and 1year after discharge. Mortality risk within 1year
after discharge was lower in patients with a higher level
of albumin, correspondingly to some studies (Abd-
Elraheem et al., 2019; Conde-Martel et al., 2012; Zafrir
et al., 2010).



Gerontology & Geriatric Medicine

08 — frail
—— fully dependent

—— independent

g
o

Surviving

S
N

02

0 2 4 6 8 10 12 14
Survival Time (Years)

0.8
—Yes
— No

o
o

Surviving

e
i

0.2

0 2 4 6 8 10 12 14
Survival Time (Years)

b 1o

d 10

Surviving

i —Yes

— No

o
o

Surviving

S
~

02

0 2 4 6 8 10 12 14
Survival Time (Years)

0.8 — Yes

= No

o
o

<
~

0.2

0 2 4 6 8 10 12 14
Survival Time (Years)

Figure 1. Kaplan Meier cumulative |14year survival curve: (a) by functional status, (b) by urea, (c) by albumin, and (d) by

vitamin BI12.

Serum albumin plays a vital physiologic role in
health maintenance for many organs. Hypoalbuminemia,
in medical ward, usually reflects disease severity and
has prognostic implications. Studies conducted within
communities, hospitals, and long-term care institutions
reveal a strong inverse correlation between serum albu-
min level and the risk of subsequent morbidity and mor-
tality. Hypoalbuminemia might also be a marker of an
acute condition (Sullivan, 2001), and an indicator of
poor nutritional status, both of which might contribute to
negative prognosis (Corona et al., 2017; Sullivan, 2001).
Therefore, hypoalbuminemia should not go unnoticed
(Cabrerizo et al., 2015).

The combination of acute and chronic diseases in
the aging individual often results in disabilities and limi-
tations in activities of daily living (Matzen et al., 2012).
Patients, with functional decline, are at risk for adverse
health outcomes, such as institutionalization and death
(Buurman et al., 2012; Matzen et al., 2012). Functional
limitations are associated with mortality in patients with
hip fractures, pulmonary infection, and acute disease
(Matzen et al., 2012). It should be kept in mind that the
patients in the present study were discharged from acute
geriatric ward. In this study, functional status, diagnosed
at admission, was an independent risk factor for short-
and long-term mortality, correspondingly to other stud-
ies (Buurman et al.,2012; Incalzi et al., 1992;
Conde-Martel et al., 2012; Matzen et al., 2012; Minicuci

et al., 2003; Narain et al., 1988; Walter et al., 2001;
Zafrir et al., 2010), and in contradiction to Iwata et al.’s
(2006) finding. In an Italian study, those patients, who
were severely/totally dependent at admission, were 2.8
times more likely to die within 1year after discharge
(Minicuci et al., 2003). Consistently with other studies,
functional status in the present study, adds important
information about risk for 1-year mortality, beyond that
provided by medical diagnoses or physiologic measures.
This is probably because functional status reflects the
severity and end-result of many different illnesses and
psychosocial factors (Walter et al., 2001). Preventing
functional decline, during and after hospitalization, is
therefore, an increasingly important health-care focus in
older hospital patients (Buurman et al., 2012).

Serum high urea, in this study, was an independent
risk factor for post-discharge mortality. The association
between urea and mortality may be explained by the
direct negative effects of renal dysfunction on multiple
organ systems or may reflect generalized decreased tis-
sue perfusion (Ponzetto et al., 2003). On-admission
raised serum urea appears to be an independent variable
for predicting mortality, and it has been shown to corre-
late with mortality in acute stroke, pneumonia, and gas-
trointestinal hemorrhage (Lewis et al., 2006).

In community nonagenarians, relationships between
functional independence and cognitive function, and
extended lifespan have been recently found. In Pancani
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et al.’s (2022) study, impaired cognitive function and
loss of functional independence were the stronger pre-
dictors of mortality. Some studies have suggested that
dementia adversely influences clinical outcomes in
patients hospitalized for acute diseases (Guijarro et al.,
2010; Sampson, et al., 2009). In Narain et al.’s (1988)
study, dementia was associated with mortality within
6months after discharge from hospital, and in some
other studies, within 1 year after discharge (Incalzi et al.,
1992; Zafrir et al., 2010). However, in the present study,
similarly to some other study findings (Shami et al.,
2019; Walter et al., 2001; Zekry et al., 2011), dementia
was not associated with mortality within 1 month and
within 1year. Nonetheless, a follow up for a longer
period showed that dementia had a significant impact on
the survival, presumably hinting that dementia might be
found a risk factor for mortality in the long run follow-
up, a period which could catch some more demented
patients.

Anemia is a common problem in hospitalized older
patients, and is recognized as a risk factor for a signifi-
cant number of adverse outcomes, such as mortality,
falls, cognitive impairment, and decreased physical per-
formance. Data on the effect of anemia on mortality
after discharge are limited (Joosten et al.’s, 2016) In the
present study, anemia was not a risk factor for mortality
within 1 year, as opposed to Joosten et al.’s (2016) find-
ing. However, like in Bien et al.’s (2015) study, anemia
decreased survival. In Fabjan et al.’s (2019) study, ane-
mia at admission was associated with long-term mortal-
ity in patients suffering from acute ischemic stroke. In
another study, anemia at admission was not significantly
associated with mortality in patients discharged after
acute coronary syndromes, but was associated with
decreased survival for patients who had consistent ane-
mia or new-onset anemia at discharge (Fabjan et al.,
2019). The substantially greater effect of anemia at dis-
charge on mortality suggests that this is a much more
important determinant of outcome than the presence of
anemia at admission (Vaglio et al., 2005), and empha-
sizes the importance of correcting hemoglobin level dur-
ing hospitalization.

Neuroleptics, also known as antipsychotic medica-
tions, are used to treat and manage symptoms of many
psychiatric disorders (Ameer & Saadabadi, 2022). In the
present study, no drugs were found to be independent
risk factors for mortality within 1year after discharge.
However, by Cox Regression analysis, neuroleptics use
predicted a lower survival within 14 years. Studies on
the effect of different types of antipsychotics (conven-
tional and atypical) on death risk in demented patients
have inconsistent results (Zhai et al., 2016). In Mooney
et al.’s (2005) study, patients discharged with antipsy-
chotics were 1.6 times more likely to die within 1year
after discharge than those not discharged on antipsy-
chotics. A meta-analysis of 15 randomized placebo-con-
trolled trials indicated an increased risk for deaths in

patients with dementia receiving atypical antipsychotic
drugs (Zhai et al., 2016). A meta-analysis of 17 random-
ized trials in 2,387 patients, with dementia or at risk of
delirium, did not confirm that conventional antipsychot-
ics have a higher mortality rate than placebo (Hulshof
etal., 2015).

There are several likely mechanisms by which anti-
psychotics may increase the risk of death. Antipsychotics
may prolong the QT interval, predisposing patients to
arrhythmias and sudden cardiac death. Additionally,
sedation and accelerated cognitive decline, caused by
antipsychotics, may increase the risk of aspiration and
choking, especially in patients with dementia (Gurevich
etal., 2012).

High vitamin B12 level, in the present study, was
marginally significant predictor of mortality within
1 month and within 1 year. However, it was a significant
predictor of long- term survival. In many studies, per-
formed on the aged, the focus is usually on detecting
vitamin B12 deficiency (Dali-Youcef & Andrés 2009).
In contrast, little is known about the meaning of high
vitamin B12 levels. High vitamin B12 levels, as a pre-
dictor of increased mortality in malignancies and liver
disease, have been already documented (Arendt et al.,
2013; C. Y. Lin et al., 2010). In several studies, high
vitamin B12 levels, in older patients without malig-
nancy, were associated with higher mortality (Flores-
Guerrero et al., 2020; Salles et al., 2005, 2008; Shahar
et al., 2001; Tal et al., 2010; Wolffenbuttel et al., 2020;
Zeitlin et al., 1997). Serum vitamin B12 concentrations
can increase as a result of acute and chronic illness.
Several hypotheses have been postulated regarding the
mechanism behind vitamin B12 increase, including an
increased release of cellular cobalamin, for example, in
liver disorders during hepatic cytolysis, or a reduction of
cobalamin clearance by a damaged liver (Wolffenbuttel
et al., 2020).

Our study has all the disadvantages of a retrospective
observational study. We must point out that we have
contributed to the medical knowledge regarding nona-
genarian population, whose proportion in the geriatric
population is recently significantly increasing. Our
study strength lies in being the first study to identify pre-
dictive factors for post-discharge mortality in the nona-
genarian patients during a very long follow-up of
14 years.

Conclusion

The medical staff in the geriatric departments should strive
to correct maximum risk factors, like low albumin and
anemia as well as prevent unnecessary neuroleptics use
and improve functional parameters. Optimal treatment of
the condition due to which the patient has been hospital-
ized and of the medical complications that occurred during
hospitalization, while preventing functional decline, might
secure longer post-discharge survival.
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