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ABSTRACT

Objective: In several studies, chronic heart failure has shown to be associated with cortisol
levels as increasing morbidity and mortality. The present study aims to evaluate the relation-
ship between serum cortisol levels measured at hospitalization and 48 hours after the first
sample with the early and late mortality rate at follow up period in patients with chronic
heart failure.

Methods: Overall, 66 patients (36 female, 30 male) admitted with the diagnosis of heart
failure were included in this study. First cortisol level measurement at the admission, and
the second after 48 hours were made. Patients who died within the first sixty days were
considered as early mortality and patients who died within 60—180 days as late mortality.

Results: After six months of follow up, overall, 18 out of 66 patients died. First, corti-
sol levels were established to be higher in the mortality group than the patients survived
(18.84£5.39 vs 15.47+4.95; p=0.028). The mortality rate was also found to be higher in the
groups with NYHA class IlI-IV (p=0.033), in male sex (p=0.045), in the group with higher
BMI (p=0.036), while it was found to be lower in the patients with hypertension group. In
cox regression analysis with a model of gender, BMI, NYHA stage, Hypertension and cortisol
levels, it was established that high NYHA stage 2.614 [1.017-6.717] (p=0.046), lack of HT
0.358 [0.139-0.921] (p=0.033) and high cortisol levels 5.091 [1.757—14.774] (p=0.003) were
factors predicting mortality.

Conclusion: In conclusion, a high level of serum cortisol is an independent predictor of
early cause mortality risk in patients with chronic heart failure. Class IlI-IlV NYHA and lack
of HT were found to be other established factors influencing mortality rate of these patients.

of vital processes throughout the body, including metabo-
lism and the immune response, as well as helping the body

Heart failure is considered a major public health prob-
lem wordwide with the inability of the heart to pump
adequate blood to the periphery to meet the metabolic
demands of the tissues.!'l Heart failure comprises various
heart diseases, such as (hypertension, coronary artery
disease, heart valve diseases, myocarditis, and cardiomy-
opathy, impairing the function of the myocardium.? In
addition to the aging of the community and the develop-
ment of treatment modalities, heart failure has become
one of the most common chronic diseases with its in-
creasing prevalence.! The prevalence of heart failure
accounts for approximately 2.2% over 20 years of age.]
With a prevalence of 14.4%, heart failure the third most
common disease-causing deaths due to chronic diseases
in Turkey.[®!

Cortisol is a steroid hormone that regulates a wide range

to respond to stress.”l It has been shown that cortisol
increase in the case of heart failure and stress (pyrogens,
surgical intervention, hypoglycemia, exercise and severe
emotional trauma) by the activation of hypothalamic-pi-
tuitary-adrenal axis, which stimulate the corticotropin re-
lease from the hypophysis gland. Hence, cortisol release
from the adrenal cortex.®! In acute or chronic diseases,
higher cortisol concentrations can be seen with higher
adverse outcomes, including higher mortality rates.’-'4
In some of these studies, morning serum cortisol and in
others morning or evening salivary, cortisol were taken to
show the relationship with mortality.l'! The present study
aims to evaluate the relation between serum cortisol lev-
els measured at hospitalization and 48 hours after hospi-
talizations with a mortality rate at follow up in patients
with chronic heart failure.


https://orcid.org/0000-0002-0486-4522
https://orcid.org/0000-0003-1931-6884
https://orcid.org/0000-0001-8987-7199
https://orcid.org/0000-0001-8354-7922
https://orcid.org/0000-0001-9239-9132
https://orcid.org/0000-0002-6559-2575

Yamak. Cortisol Level and Heart Failure

43

MATERIALS AND METHODS

Patients with chronic heart failure who were admitted to
an internal medicine clinic for any reason were enrolled
in the present study. Overall, 66 (36 female, 30 male) pa-
tients were included in this study. The diagnosis of heart
failure was made based upon physical examination, symp-
toms and echocardiographic examination. I** and 2™ cor-
tisol levels were measured at the time of admission and
48 hours later, the first sample. Patients who were lost
within the first sixty days were considered as early mor-
tality, while patients who were lost within 60—180 days
as of late mortality. In addition, a cut-off level of 22 pg/dl
was determined higher than expected. Patients who had
pathology in the adrenal axis and who used systemic cor-
ticosteroids for any reason, patients who had advanced
liver and renal failure were excluded from this study. For
classification of heart failure in the patients, NYHA and
ACC/AHA classifications were used.l'*"'"] Approval for this
study was obtained from the local ethics committee.

All data obtained in the present study were recorded in
the computer and were evaluated using SPSS for Windows
16.0 program. For descriptive statistics, continuous vari-
ables were expressed as mean and standard deviation and
categorical variables with percentages. Data distribution
was evaluated by Kolmogorov-Smirnov test for the eval-
uation of the relationship between certain variables and
cortisol level and mortality; multivariate logistic regres-
sion analysis was carried out. In the comparisons between
more than two groups, due to the distribution of data,
either One-Way Anova or Kruskal Wallis test was used.

RESULTS

During the follow-up for 180 days, mortality was seen in
I8 of the 66 patients. Median duration of hospitalization
was five (1-25 days) days [no mortality five (I-15); mor-
tality seven (1-25)], (p=0.141). First, cortisol levels were
established to be higher in the mortality group than the
patients survived during follow-up period (18.84+5.39 vs
15.47£4.95; p=0.028). Although the cortisol levels taken

at the 48 hours were higher in the mortality group, it
was not statistically significant (18.16£5.99 vs 14.48+6.00;
p=0.057). The mortality rate was also found to be higher
in the groups with NYHA classification 3-4 (p=0.033),
in male sex (p=0.045), in the group with higher BMI
(p=0.036), while it was found to be lower in the patients
with hypertension group (Table I).

In Table 2, we compared the cortisol levels with three
groups of patients as survived, early and late mortality. We
saw that either |** sample cortisol or 2" sample cortisol
was obviously higher in the early mortality group rather
than others (p<0.05). When we took 22 mcg/dl as a cut-
off value for cortisol, patients with higher cortisol levels
at admission time had a significantly higher mortality rate
than others (p=0.0011) (Table 3).

Patients with NHYA class IlI-IV, hypertension and cortisol
were predictive of increased mortality risk in multivariable
Cox regression: hazard ratio (HR) with 95% confidence
interval of highest vs lowest tertile for hypertension: 0.358
[0.139-0.921] (p=0.033); for NHYA class Il and IV: 2.614
[1.017-6.717] (p=0.046) and for cortisol: 5.091 [I.757-
14.774] (p=0.003) (Table 4).

DISCUSSION

According to our findings, we confirmed that higher
serum levels of cortisol are independent and comple-
mentary predictors of all-cause of early mortality in
chronic heart failure patients. Higher Body Mass Index
(BMI), male sex, higher NYHA stage with lack of hyper-
tension were also found to be significantly different in the
mortality group.

In their study, Yamaji et al. on outpatient clinic found that
patients within the cardiac event group (cardiac death or
hospitalization due to CHF) had higher cortisol levels
than the group without cardiac event (12.4+0.3 mcg/dl vs
16.8+1.8 mcg/dl).['"

Gider et al.l'" found that after the median follows up
of the 803 days hazard ratio of cortisol was 2.72 [95%
confidence interval [CI], 1.38 to 5.36; p=0.004]. They pre-

Table |I.  Effects of basal characteristics of patients on mortality
Survived (n=48) Mortality (n=18) P

Age 68.79+11.69 71.63£10.25 0.358
Gender (F/M) 30/18 6/12 0.045
BMI 26.11£5.10 29.80+6.68 0.036
HT (+), n-% 77—(37/48) 44.4-(8/18) 0.004
DM (+), n-% 52-(25/48) 44.4-(8/18) 0.415
NHYA stage [I/llI-IV (n) 33/15 8/12 0.033
LV %EF 48.22+11.99 46.26x11.88 0.551
Cortisol | (ug/dl) 15.47£4.95 18.84+5.39 0.028
Cortisol 2" (pg/dl) 14.48+6.00 18.16%5.99 0.057

BMI: Body mass index; HT: Hypertension; DM: Diabetes mellitus; NHYA: New York heart association classification; BP: Blood pressure; LV %EF: Left ventricular

% ejection fraction.
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Table 2.  Evaluation of cortisol values and mortality
Patients n MeantSD P
Cortisol |

Survived 48 15.47+4.95

Early mortality 10 24.62+13.89 0.001
Sample (ug/dl)

Late mortality 8 14.49+5.34

Total 66 16.88+7.89
Cortisol 2"

Survived 48 14.48+6.00

Early mortality 10 20.58+4.83 0.036
Sample (ug/dl)

Late mortality 8 14.93+6.23

Total 66 15.49£6.16
Table 3. Relationship of cortisol levels and mortality

Survived Mortality p
(n=48) (n=18)

Cortisol <22 pg/dl 46 I 0.0011
Cortisol >22 pg/dI 2 7
Total 48 18 66

Table 4. Cox regression analysis with gender, BMI, NYHA

stage, hypertension and cortisol levels

95 % CI HR P
Gender (male) 0.735-5.188 1.952 0.180
BMI 0.818-1.013 0910 0.084
HT 0.139-0.921 0.358 0.033
NHYA class IlI-IV 1.017-6.717 2614 0.046
Cortisol (>22 pg/dl) 1.757-14.774 5.091 0.003

BMI: Body mass index; HT: Hypertension; NHYA: New York heart associati-

on classification; Cl: Confidental interval; HR: Hazard ratio.

dicted cortisol as an independent risk factor for increased
mortality. In another study, cortisol levels were found to
be associated with mortality, just if the patients were not
using mineralocorticoid receptor antagonists.!''! Hammer
et al. showed that evening salivary cortisol predicts in-
creased mortality in heart failure rather than morning sali-
vary cortisol. In compliance with other studies, especially
the first sample, cortisol levels were found to be high in
the mortality group. Different from the other studies, we
also looked at the association of cortisol levels with early
(1-60 days) and late (60—180 days) mortality rates of the
patients. We have found that cortisol levels were signif-
icantly higher in early mortality but not much predictive
of mortality after the first sixty days. When cut-off value

for high cortisol was taken as 22 mcg/dl, mortality rates
were significantly higher in the group, which was above the
cutoff level (77% vs 19%).

When we made a model for cox regression analysis with
gender, BMI, NYHA stage, hypertension and cortisol
levels, it was established that the NYHA stage, lack of
HT and cortisol levels were factors predicting survival.
In the present study and the aforementioned studies, it
was established that cortisol levels increased in chronic
heart failure patients and that increased cortisol levels
were associated with mortality and morbidity. In accor-
dance with the literature and as expected, in our study,
high NYHA classification was seen as an independent risk
factor on mortality.l'¥ Although conventional risk fac-
tors, such as hypertension, obesity and hyperlipidemia,
have been indicated as an independently increased risk
of developing CHF and mortality in the general popula-
tion, there are also many reports that indicate increased
serum cholesterol and higher blood pressure (BP) values
strongly correlated with the decrease of mortality rate.
[1920] |n Rotterdam study with 5255 participants, higher
blood pressure and body mass index conferred more
favorable in participants with heart failure.?"! Cowie et
al.l'"! showed that blood pressure was independently
predictive of survival. Although it may seem inverse at
first glance, our findings showed that the presence of hy-
pertension in patients with heart failure has a decreasing
effect on mortality in accordance with the studies pub-
lished in the literature.

In conclusion, a high level of serum cortisol is an indepen-
dent predictor of early cause mortality risk in patients
with chronic heart failure. Class llI-IV NYHA and lack of
HT were also established to be the factors influencing the
mortality. High cortisol levels predict early mortality and
high levels of cortisone for the first 48 hours is one of the
factors predicting mortality. In light of these findings, it is
thought that close monitorization of these parameters,
which can be readily followed in clinical practice, may help
to the clinician for prediction of mortality easier.
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Ve

Kalp Yetersizliginde Erken Mortalite Belirteci Olarak Kortizol

Amag: Cesitli caligmalarda, kronik kalp yetersizliginde gériilen morbidite ve mortalitenin artiginin kortizol diizeyleri ile ilgili oldugu gése-
rilmistir. Bu galismada kronik kalp yetersizligi olan hastalarda hastanede yatis sirasinda ve bundan 48 saat sonra alinan kortizol Slgiimlerinin
takip siirelerinde erken ve ge¢ mortaliteyle iliskisinin bakilmasi amagland.

Gereg ve Yontem: Galismaya kalp yetersizligi tanisi bulunan 66 hasta dahil edildi (36 kadin, 30 erkek). ilk kortizol &lgiimii hasta yatis igin
basvurdugunda, ikinci kortizol 6lgiimii ilk 6lgiimden 48 saat sonra yapilmistir. ilk altmis guin icinde Slen hastalar erken mortalite ve 60-180
glin icinde 6lenler geg mortalite olarak kabul edildiler.

Bulgular: Alti aylik takip sonrasinda 66 hastanin 18’ hayatini kaybetti. ilk kortizol &lgiimleri mortalite grubunda sag kalan hastalara gére
ylksek bulundu (18.84+5.39 ve 15.47+4.95; p=0.028). 6lim orani NYHA sinif llI-IV (p=0.033), erkek cinsiyet (p=0.045), viicut kitle indeksi
yuksek (VKI) (p=0.036), olan gruplarda yiiksek iken hipertansiyonu bulunan hasta grubunda daha diisiik bulundu. Cinsiyet, VKI, NYHA sinifi,
hipertansiyon ve Cox regresyon analizinde, yiiksek NYHA sinifi 2.614 [1.017-6.717] (p=0.046), hipertansiyonun olmamasi 0.358 [0.139—
0.921] (p=0.033) ve kortizol diizeyleri 5.091 [1.757-14.774] (p=0.003) mortaliteyi 6ngoren faktdrler olarak bulundu.

Sonug: Sonug olarak, yiiksek serum kortizol diizeyleri kronik kalp yetersizligi olan hastalarda erken 6liim riskinin bagimsiz bir belirleyicisidir.
Sinif 1lI-IV NYHA olmasi yaninda hipertansiyon varliginin bulunmamasida diger belirlenmis risk faktorleri olarak gosterilmistir.

Anahtar Sozciikler: Kortizol seviyesi; kalp yetersizligi; prognoz.
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