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H eart failure (HF) is a devastating condi-
tion characterized by a high rate of mor-
tality.[1] About 6.2 million individuals

are grappling with the burden of HF in the United
States (U.S).[2] Of this over 6 million individuals af-
fected with HF, a higher proportion is made up of
people older than 65 years.[3,4] More than 50% of pa-
tients hospitalized due HF are older than 75 years.[5]

Seniors do not just account for the greater propor-
tion of individuals affected by HF but also have a
worse outcome compared to younger individuals
with HF.[6−14]

In the light of the above, we aim to address racial
disparities as they affect seniors with HF in terms of
mortality in addition to other potential prognostic
indices. Patients with active cancer or co-morbidit-
ies associated with limited life expectancy of less
than one year as well as those discharged to hos-
pice following prior hospitalization for HF were ex-
cluded.

Institutional review board approval was obtai-
ned before the commencement of the study. Elec-
tronic medical records of seniors readmitted for de-
compensated HF within 30 days of prior hospitaliz-
ation for HF from January 2020 to June 2020 at Bri-
dgeport hospital was reviewed. Seniors were defi-
ned as individuals who were 65 years and older. Sur-
vival times were defined as the date of readmission
for HF till death or date of censorship (30th June
2020).

The patients were subdivided into two groups
based on survival status at the end of the study per-

iod (dead or alive). Race was split into two groups
namely Black and non-Black. Systolic blood pres-
sure (SBP) was categorized into three tertiles. The
discharge status of the prior hospitalization was
either “home” or “not home”. The discharge status
“not home” was defined as those who were dis-
charged to one of the following: skilled nursing fa-
cility, long term acute care hospitals or rehabilita-
tion centers.

Continuous variables were expressed as means ±
SD. The categorical variables were expressed as fre-
quencies and percentages. The difference between
means of two variables was done with the student t-
test with the assumption that near normality was
attained (large sample size). The Chi square test
was done to assess for differences between two cat-
egorical variables and the Fishers exact test applied
as needed. Candidate predictor variables for mor-
tality were selected using forward selection, back-
ward elimination, stepwise selection, and best sub-
set selection methods. Race was forced into the Cox
proportional hazards regression model as it is the
primary exposure variable for this study. The pro-
portional hazard assumptions were assessed using
the log-log plots, graphical versus expected plots, as
well as Schoenfeld and Martingale residuals. All the
variables in the final multivariate model met the
proportional hazards assumption except age and a
stratified Cox proportional hazards regression was
therefore employed stratifying for age. The level of
significance was set at a P-value of less than 0.05 with
a confidence interval of 95%.
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The study was made up of 452 seniors with a mean
age of 78.73 years and range of 65 years to 101 years.
Of the total study cohort, 28% were 85 years or
older and 101(22%) died. There were 206 males and
246 females. The median follow-up time in this
study was 84 days. As shown in Table 1, non-Blacks
were significantly older than Blacks (P = 0.0002).
SBP was also significantly higher among Blacks
compared to non-Blacks (P = 0.037).

There was interaction between index hospital dis-

charge disposition and race. As a result, stratified
estimates are presented. As shown in Table 2, among
seniors with HF who were not discharged home in
the prior hospitalization, non-Blacks had a signific-
antly lower hazards for mortality (0.32) compared
to the hazard of mortality among Blacks controlling
for SBP, serum sodium, age, and primary care pro-
vider (PCP) status.

For each unit increase in serum sodium, the haz-
ards for death among seniors with HF decreased by

 

Table 1    Baseline characteristics of study participants.

Total, n = 452 Black, n = 68 Non-Black, n = 384 P-value
Age, yrs 78.73 ± 8.48 75.26 ± 6.81 79.35 ± 8.61 0.0002**

LOS1, days 8.29 ± 9.96 9.38 ± 17.76 8.10 ± 7.84 0.56

Readmission, days 10.95 ± 8.69 11.09 ± 8.33 10.92 ± 8.76 0.89

SBP, mmHg 130.32 ± 19.50 134.9 ± 19.64 129.5 ± 19.39 0.037**

DBP, mmHg 69.14 ± 10.39 71.31 ± 12.43 68.76 ± 9.95 0.06

Pulse, beats/min 76.66 ± 14.25 74.51 ± 12.86 77.04 ± 14.47 0.18

BUN, mg/dL 21.97 ± 10.07 17.16 ± 9.21 22.82 ± 9.99 < 0.0001**

Sodium, mmol/L 137.88 ± 4.16 137.8 ± 4.77 137.9 ± 4.05 0.77

Gender

　Male 206 (45.58%) 27 (39.71%) 179 (46.61%) 0.29

　Female 246 (54.42%) 41 (60.29%) 205 (53.39%)

Dead 101 (22.35%) 17 (25%) 84 (21.88%) 0.57

Alive 351 (77.65%) 51 (75%) 300 (78.12%)

PCP, yes 412 (91.15%) 56 (82.35%) 356 (92.71%) 0.0056**

PCP, no 40 (8.85%) 12 (17.65%) 28 (7.29%)

Index disposition

　Home 254 (56.19%) 53 (77.94%) 201 (52.34%) < 0.0001**

　Not home 198 (43.81%) 15 (22.06%) 183 (47.66%)

Medicare 439 (97.12%) 65 (95.59%) 374 (97.40%) 0.41

Medicaid 13 (2.88%) 3 (4.41%) 10 (2.60%)

Data are presented as mean ± SD or n (%). **Statistically significant. BUN: blood urea nitrogen; DBP: diastolic blood pressure; LOS1:
index length of hospital stay; SBP: systolic blood pressure; PCP: primary care provider.

 

Table 2    Stratified Cox proportional hazard regression of predictors of mortality among seniors (stratified for age).

Parameter Univariate Hazard ratio Crude 95% CI Adjusted Hazard ratio Adjusted 95% CI
Non-Black vs. Black discharged home 1.37 0.61, 3.06 0.97 0.43, 2.19

Non-Black vs. Black discharged other than home 0.35 0.18, 0.69 0.32 0.16, 0.67**

PCP (yes vs. no) 5.28 1.30, 21.41 4.94 1.21, 20.18**

Sodium 0.95 0.91, 0.99 0.96 0.92, 1.00

SBP1 vs. SBP3 2.46 1.47, 4.12 2.34 1.38, 3.95**

SBP2 vs. SBP3 2.03 1.18, 3.50 2.00 1.15, 3.47**

**Statistically significant; DC: discharge; PCP: primary care provider; SBP: systolic blood pressure; SBP1: systolic blood pressure less
than 121 mmHg; SBP2: systolic blood pressure between 122 and 136 mmHg; SBP3: systolic blood pressure greater than 137 mmHg.
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5% following univariate analysis. Sodium was no
longer a predictor of mortality among seniors ACU-
tely re-hospitalized for HF after multivariate ana-
lysis as shown in Table 2. Lower SBP tertiles (SBP1
and SBP2) have significantly higher hazards of de-
ath (2.34 and 2 respectively) compared to higher
SBP tertiles (SBP3) adjusting for other variables as
shown in Table 2.

This study are made of 452 seniors acutely re-hos-
pitalized for HF and therefore, represent a high-risk
cohort at baseline. This line of thinking was corrob-
orated by the fact that the mortality rate in this study
after a median follow up time of 84 days is 22%. This
would be considered very high when compared to
findings by other researchers with lower mortality
rates and longer follow up periods for instance 13%
in one year.[15,16]

In this study, non-Blacks were almost five times
the number of Blacks. It is unclear if this occurred
by chance or if this is a representation of Black seni-
ors who were able to survive with their burden of
HF beyond the age of 65 years. Without regard to
this differential in numbers, non-Blacks were signi-
ficantly older than Blacks and appeared to have sig-
nificantly worse renal function than blacks (higher
blood urea nitrogen). This finding may be attrib-
uted to the fact that non-Blacks being older might
have more comorbidities, longer duration of HF
and probably more severe disease.

Even though there was a disproportionately lo-

wer number of Blacks in this study, they appeared
to have higher hazards for death compared to non-
blacks after controlling for other factors. This is in
keeping with reports from other studies.[17] In this
study, this racial disparity appeared to be present
only among patients whose discharge disposition
after recent HF hospitalization was anywhere other
than home (Figure 1). This may imply that the dif-
ference in outcomes in race may also be partly de-
pendent of the severity of HF. It is unclear why there
was a marked difference in outcomes based on race
for patients who were not discharged home at their
prior hospitalization for HF. This difference might
have driven by gulf in quality of the skilled nursing
facilities or rehabilitation centers because these in
turn accept certain profile of patients. In addition,
the differential in social support of Blacks versus
non-Blacks may be another important reason for
why Blacks had worse outcomes than non-Blacks
when they are discharged to these skilled nursing
facilities. Other reasons for racial disparity in out-
comes such as education, income levels among oth-
ers have been posited as possible contributors.[17]

In general, Blacks have a lower life expectancy
compared to that of other races.[17] Geruso attemp-
ted to assess the extent to which ancillary factors
contribute to this racial difference in life expecta-
ncy.[18] However, this disparity does not appear to
hold throughout life as this appears to hold only up
to age of about 80 to 85 years, following which Blacks

 

Figure 1    Survival plot of race as a predictor of mortality among patients with heart failure discharged elsewhere other than home
after recent hospitalization for heart failure.
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tend to outlive their White counterparts (racial cros-
sover).[18,19] The mechanism for this racial crossover
phenomenon is poorly understood but some re-
searchers have suggested that it may be due to se-
lective longevity such that very old non-Whites who
survive to the age of 80 years and above probably
have some instinctive survival attributes.[18−20] Inter-
action between age and race has therefore been ad-
vocated when analysis of mortality among seniors
is being contemplated because of this phenome-
non.[18−21]

The survival paradox among black seniors as de-
scribed above was not demonstrated in this study
probably because there was only a small propor-
tion of Black seniors in the 80-to-85-year age group
to elicit this paradox (28% of the total cohort). A fo-
cused study in this direction may be useful in as-
sessing and understanding the survival attributes of
this unique cohort and see if it can be extrapolated
in younger seniors to generate better outcomes
among Black seniors with HF.

The surrogate indices for economic status in this
study, were PCP and insurance status. PCP status
was not an effect modifier of race as a predictor de-
ath among seniors acutely readmitted for HF in this
study. Paradoxically, patients who had a PCP had
about five times the hazard for mortality compared
to the hazard of patients without a PCP controlling
for race, SBP, sodium, age and index disposition

status. This may imply severe HF as patients who
are very symptomatic most likely have PCPs they
follow up with regularly for management of their
care as opposed to patients with less severe HF who
may get by without much follow up.

Hyponatremia was predictive of mortality after
univariate analysis and narrowly missed out on
statistical significance after multivariate analysis
which is similar to findings by other researchers.[22]

Research has shown that even mild hyponatremia
among patients acutely hospitalized for HF, is inde-
pendently associated with poor outcomes and con-
versely, slight improvement in serum sodium levels
may have meaningful prognostic implications.[23,24]

Understanding of the mechanism of hyponatremia
in HF and how to control it may be useful in impro-
ving outcomes among patients with HF.[22]

SBP has varying significance in terms of outcomes
among patients with HF.[25] SBP may be low irrespe-
ctive of the left ventricular ejection fraction (LVEF)
and may also be low due to other factors such as in-
herent severity of HF or side effects of guideline di-
rected medical therapy (GDMT).[26] In this study, as
shown in Figure 2, seniors with HF who had the
lowest tertile range for HF had the highest hazards
for death. This is in consonance with results of oth-
er researchers, with one of them indicating SBP has
a J-shaped relationship with outcomes among pa-
tients with HF.[25,27,28] Most of the work appears to

 

Figure 2    Survival plot of SBP as a predictor of mortality among patients with heart failure. SBP: systolic blood pressure.
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agree that SBP less than 120 mmHg confers poor
prognosis.[27,28] Optimal SBP however, appears to be
in a range of 120-140 mmHg according to the find-
ings of some other researchers.[25] In this study, pa-
tients in the second SBP tertile range (122-136 mm-
Hg) still had higher hazards of death compared to
patients with SBP greater than 136 mmHg and oth-
er parameters may need to be considered in the hol-
istic approach to seniors with HF. This varying SBP
ranges and associated implications may imply that
adverse outcomes increase as the SBP becomes
lower. A meta-analysis of six studies by Zhang, et
al.[29] revealed that the lowest SBP on admission sig-
nificantly increased the hazard of all-cause mortal-
ity (hazard ratio of 2.22) when compared with the
reference higher SBP category. Heart rate may also
be considered in conjunction with SBP as was done
in some other studies. In our study, heart rate was
not predictive of mortality as an independent vari-
able and was therefore not considered in the final
multivariate analysis.[25]

The mechanisms by which a low SBP exerts its
deleterious effects among patients with HF are
myriad. One mechanism is symptomatic hypoten-
sion limiting the attainment of optimal doses of
GDMT and therefore resulting indirectly to incre-
ased mortality because patients are not able to have
lifesaving benefits of these proven medications.[27,30]

Low SBP may also be an inherent characteristic of
severe HF as greater mortality from low SBP has been
noted to be more associated systolic dysfunction
(LVEF less than 0.45) and New York Heart Associ-
ation (NYHA) classes II and III symptoms.[31] An-
other plausible mechanism of death among pa-
tients with very low SBP is the associated maladapt-
ive activation of catecholamines, neurohormones
and counterregulatory systems which contribute to
progressively worsening cardiac dysfunction and
heightened risk of arrhythmias.[31]

There is still some confusion on the extent of con-
tribution to low SBP between severe HF and GDMT
but what is apparently clear is that low SBP consti-
tutes harm and blood pressure should be tightly
regulated to obtain the best outcomes.

 CONCLUSION

Black seniors who were not discharged home

after their hospitalization for HF have higher haz-
ards for all-cause mortality and may need focused
care to improve outcomes.
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