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ABSTRACT

Aim: To assess the association of mortality with Hyponatremia in patients presenting with heart failure
Methods: Total310 cases fulfiling the selection criteria were selected from 1* January to 30" June
2016. Then patients were divided in two groups (155 in each group) i.e., Serum sodium <135megq/I
(hyponatremia) and Serum sodium =135meq/l (normonatremia). Then patients were followed-up for 30
days. During follow-up patients were in contact for assessment of their status i.e. death or alive. If
patient died within 30 days, then mortality was labeled.

Results: In this study risk of mortality was significantly higher in patients with hyponatremia (30.3%)
who presented with heart failure when compared with patients who were normonatremia (12.3%). i.e.,
RR: 2.47, p-value=0.002. Patients in the age group 61-70 and 70-80 years had significant risk of
mortality who had hyponatremia. While patients in the age group 40-50 years and 51-60 years did not
show any significant risk towards morality with hyponatremia. Male patients had significantly 2.86 times
more chances of mortality and female patients had 2.19 times more chances of morality who had
hyponatremia. Risk of morality among patients who had hyponatremia was statistically significant.
Patients who had normal BMI and overweight patients with hyponatremia had significant risk for
morality as that of patients who were normonatremia. i.e., Normal BMI: RR: 2.08, p-value=0.047 &
Over weight: RR:2.92, p-value=0.001

Conclusion: Results of this study showed that heart failure patients presenting with hyponatremia had

higher risk of mortality.
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INTRODUCTION

In United States, the estimated prevalence of heart
failure is 5.8 million patients, with an annual
incidence of 670,000 new cases per year. Heart
failure results in 1.1 million hospital discharges and
cause or contributes to 280,000 deaths per year. The
major signs and symptoms of heart failure are
attributed to compensative mechanisms aimed to
restoring cardiac output to near normal levels.
Hyponatremia can develop in these patients'.
Due to decrease in cardiac output and subsequent
decreased renal perfusion leading to release of
hypovolemic hormones resulting in retention of Na
and water. Stimulation of carotid sinus and aortic
arch receptors result in release of ADH (levels may
be raised to 2-3 folds in patients with LVF) which
stimulate the V2 receptors enhancing water uptake
from collecting ducts. Nor-epinephrine  and
angiotensin 2 decrease the GFR and limit the water
excretion, In addition there is potent thirst stimulation
mediated by decreased cardiac output and
angiotensin 2. In addition patients with LVF may be
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using diuretics which facilitate the Na loses through
kidneys. Patients admitted with heart failure
commonly have Hyponatremia. This relationship has
prognostic significance?.

One more cohort study, Rates of death were
significantly higher in patients with hyponatremia,
15%, compared to 5.3%, in those with
normonatremia (p<O.05)5. Another cohort showed
that mortality was not significantly higher in patients
with hyponatremia, 18.4%, compared to 17.5%, in
those with normonatremia (p=0.730)6.

The rationale of the study is to assess the
association of mortality with Hyponatremia in patients
presenting with heart failure. It has been noticed from
literature that hyponatremia in HF patients is highly
associated with high rates of mortality. But
contradiction has also been reported which showed
that whether the sodium level decrease or not, there
may be equal chance of mortality. So to resolve the
issue we want to conduct this study and confirm
whether hyponatremia is associated with early
mortality in such complicated cases. So that early
screening and management can be done in HF
patients with hyponatremia and patients can be
prevented from hazardous outcome.
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MATERIAL &METHODS

Total310 cases fulfilling the selection criteria were
selected form emergency of Department of Medicine,
Mayo hospital Lahore from 1% January to 30" June
2016. Then patients were divided in two groups (155
in each group) i.e. Serum sodium <135megq/l
(hyponatremia) and Serum sodium 2135meq/|
(normonatremia). Then patients were followed-up for
30 days. Frequency and percentages was calculated
for qualitative variables (e.g., gender, and mortality).
Relative risk was calculated to determine the strength
of association between hyponatremia and mortality.

RESULTS

In hyponatremia group there were 84(54.2%) male
and 71(45.8%) female patients while in
normonatemia there were 77(49.75) male and
78(50.3%) female patients.Mean BMI of patients with
and without hyponatremia was 24.59+2.86 and
25.76+2.93.Mean sodium level of patients with and
without  hyponatremia was 115.37£9.60 and
139.81+3.37.Patients  with  hyponatremia  had
significantly 2.47 times more chances of mortality as
that of patients who were normonatremia i.e. (p-
value=0.002) Patients in the age group 61-70 and 70-
80 years had significant risk of mortality who had
hyponatremia. While patients in the age group 40-50
years and 51-60 years did not show any significant
risk towards morality with hyponatremia. Male
patients had significantly 2.86 times more chances of
mortality and female patients had 2.19 times more
chances of morality who had hyponatremia. Risk of

Table 6: Mortality in study Groups as per age stratification

morality among patients who had hyponatremia was
statistically significant. Patients who had normal BMI
and overweight patients with hyponatremia had
significant risk for morality as that of patients who
were normonatremia. i.e. Normal BMI: RR: 2.08, p-
value=0.047 & Over weight: RR:2.92, p-value=0.001

Table 1: Gender distribution of Patients

Gender Hyponatremia Normonatremia
Male 84(54.2%) 77(49.7%)
Female 71(45.8%) 78(50.3%)

Table 2: Descriptive statistics for BMI of patients

Hyponatremia

Normonatremia

N 155 155
Mean 24.59 25.76
SD 2.86 2.93
Min 20.06 20.06
Max 30.00 30.00

Table 3: Descriptive statistics for Serum Sodium level

Hyponatremia Normonatremia
N 155 155
Mean 115.37 139.81
SD 9.60 3.37
Min 100 135
Max 132 145

Table 5: Mortality in study Groups

Mortality | Hyponatremia | Normonatremia | Total
Yes 47(30.3%) 19(12.3%) 66

No 108(69.7%) 136(87.7%) 244
Total 155 155 310

Relative Risk=2.47 p-value= 0.0002

Age Groups Mortality Hyponatremia Normonatremia RR p-value
40-50 Yes 12(23.5%) 6(12%) 1.96 0.142
No 39(76.5%) 44(88%)
51-60 Yes 2(8.3%) 4(13.3%) 0.625 0.567
No 22(91.7%) 26(86.7%)
61-70 Yes 16(41%) 5(12.8%) 3.200 0.011
No 23(59%) 34(87.2%)
70-80 Yes 17(41.5%) 4(11.1%) 3.731 0.009
No 24(58.5%) 32(88.9%)
Table 7: Mortality in study Groups as per age stratification
Gender Mortality Hyponatremia Normonatremia RR p-value
Male Yes 25(29.8%) 8(10.4%) 2.86 0.0049
No 59(70.2%) 69(89.6%)
Female Yes 22(31%) 11(14.1%) 2.19 0.017
No 49(69%) 67(85.9%)
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Table 8: Mortality in study groups as per BMI stratification

BMI Mortality Hyponatremia Normonatremia RR p-value
Normal Yes 25(27.8%) 8(13.3%) 2.08 0.047
No 65(72.2%) 52(86.7%)
Over Yes 22(34.9%) 11(12%) 2.92 0.001
weight No 41(65.1%) 81(88%)
Obese Yes 0(0%) 0(0%) 1.33 0.876
No 2(100%) 3(100%)
DISCUSSION i.e., Normal BMI: RR: 2.08, p-value=0.047 & Over

Hyponatremia is a common disorder in patients with
either acute or chronic heart failure, caused mainly by
impaired water excretion instead of sodium depletion.
The underlying pathophysiology may involve an
increase of nonosmotic release of AVP attributed to
baroreceptor activation and decreased distal renal

tubularflow attributed to compromised
glomerularfiltration.
Previous studies have demonstrated the

prognostic impacts of on-admission serum sodium
levels in patients hospitalized for AHF. A lower serum
sodium level in AHF may indicate poor water
excretion attributed to cardiorenal insufficiency, which
was therefore related to a worse clinical outcome. In
contrast, the prognostic value of the changes of
sodium levels in AHF patients during hospitalization
has been less clear. For example, treatment of
hyponatremia in AHF patients with the vasopressin
antagonist in the EVEREST study showed an
improvement in serum sodium levels and heart failure
signs and symptoms, but not clinical outcomes®.

In addition, in observational studies, the
changes of serum sodium levels during
hospitalization for AHF were not a predictor of long-
term survival, whereas on-admission hyponatremia
indeed was related to their prognoses. These results
may suggest that hyponatremia is a marker of more-
severe disease, but not a treatment target in AHF.

In this study risk of mortality was significantly
higher in patients with hyponatremia (30.3%) who
presented with heart failure when compared with
patients who were normonatremia (12.3%). i.e., RR:
2.47, p-value=0.002. Patients in the age group 61-70
and 70-80 years had significant risk of mortality who
had hyponatremia. While patients in the age group
40-50 years and 51-60 years did not show any
significant risk towards morality with hyponatremia.

Male patients had significantly 2.86 times more
chances of mortality and female patients had 2.19
times more chances of moralty who had
hyponatremia. Risk of morality among patients who
had hyponatremia was statistically significant.
Patients who had normal BMI and overweight
patients with hyponatremia had significant risk for
morality as that of patients who were normonatremia.

weight: RR:2.92, p-value=0.001

Sato N and his colleagues reported that the rates of
death were significantly higher in patients with
hyponatremia, 15.0%, compared to 5.3%, in those
with normonatremia (p<0.05).

BothGheorghiade M and Sato N findings are
consistent with the results of this study showing that
patients with hyponatremia had high risk for morality
as that of patients without hyponatremia.
HoweverYoo BS study showed that mortality was not
significantly higher in patients with hyponatremia,
18.4%, compared to 17.5%, in those with
normonatremia (p=0.730)°.

In another observational study of 322 AHF
patients with hyponatremia at admission, Madan et
al. showed that changes of sodium levels within 60 to
270 days were a strong predictor of long-term
survival. "' However, the treatment related change of
sodium levels during hospitalization was not a
predictor of mortality during a median follow-up
duration of 20 months™.

In contrast, Konishi et al. suggested that new
onset hyponatremia during hospitalization for AHF in
patients who were normonatremic at admission was
related to an increase in 1l-year death and cardiac
events™.

CONCLUSION

Results of this study showed that heart failure
patients presenting with hyponatremia had higher risk
of mortality.
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