FREQUENCY OF RAISED CRP IN ACUTE HEART FAILURE
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ABSTRACT

C-reactive protein (CRP) is a marker for cardiovascular and cerebrovascular diseases. It is also proven that it has role
in long-term development of heart failure and mortality in patients with cardiovascular diseases.

Objective: To analyze the CRP levels in patients presenting with acute heart failure and determine the frequency of
patients with raised CRP levels.

Material and Methods: This cross-sectional study was conducted at Punjab Institute of Cardiology for a period of
six months after approval from the hospital ethical committee. Three hundred and forty five patients presenting with
acute heart failure were taken. After Informed consent their venous blood samples were drawn for measurement of
CRP levels. All the data was collected on a predefined proforma. The data was entered and analyzed in SPSS Ver.
23.0.

Results: The mean age of patients was 45.5 | + 10.64 years. There were 192 (55.7%) males and 153(44-3%) females.
The mean duration of heart failure was 6.46 + 3.53 hours. The mean CRP in these cases was 6.27 + 4.70 mg/L. There
were 153(44.3%) patients who had raised CRP while 192(55.7%) patients had normal CRP levels.

Conclusion: Increased CRP levels were seen in high number of cases and this may be established as significant risk
factor for in hospital mortality. Particular attention should be given for prior management in presence of raised CRP.
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INTRODUCTION
Patients with acute heart failure (AHF) usually present
with breathlessness, elevated jugular venous pressure,
ankle swelling, and fatigue!. According to the studies,
its outcome is very poor with ninety days re-
hospitalization and that the one year mortality ratio is
up to 10-30%7 According to American Heart
Association around 58,309 deaths occurred due this
disease in 2013 and that it consumes around one to two
percent of the healthcare expenditures making it a
principal cause of mortality and morbidity. In Asian
countries especially developing countries due to
urbanization and industrialization the lifestyle of the
people has changed dramatically leading to increased
ratio of diabetes and cardiovascular diseases®*.
Inflammation plays a key role in the complex
pathophysiology of heart failure along with myocardial
stretch, injury and hormonal activation®. According to
WHO, biomarker is defined as the substance or
mechanism, that can be measured and help in predicting
a particular disease. Recent studies are focusing on the

fact that inflammation biomarkers can be confirmatory
in diagnosis of heart failure cases as these are low cost
and have minimal risks. Further, it can help the
clinicians in risk stratification and planning certain
managements®®.

C-reactive protein (CRP) is one of the most
important inflammatory biomarkers and that it is an
acute phase reactant. According to the studies, it is a
sensitive and accurately reflects the acute phase
response in certain cardiovascular diseases including
heart failure®. In the current clinical practices, CRP is
widely used for diagnosis and management of these
cases. Recent studies on acute heart failure reflect that
in 34% of the cases (9), CRP is raised i.e. >6 mg/L and
that in certain conditions its level can increase 10,000
fold i.e. 50 pg/L to 500 mg/L’.

The purpose of this study is to analyze the CRP
levels in patients presenting with acute heart failure and
determine the frequency of patients in which it is raised
and compare this increase with different factors in local
population. This study will help clinicians in diagnosis
and management of heart failure cases.
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MATERIAL AND METHODS
This cross-sectional study was conducted at Punjab
Institute of Cardiology for a period of six months i.e.
November 4™ 2017 to May 4" 2018 after approval from
the hospital ethical committee. Three hundred and forty
five patients were taken through non-probability
consecutive sampling. Patients of either gender having
age 18-60 years and presenting with acute heart failure
within 12 hours were included in this study. Patients
with history of any recent infection, known or suspected
neoplastic disease, recent (less than 3 months) major
trauma or recent surgery, inflammatory disorders such
as arthritis or known cases of bronchial asthma and
COPD were excluded from this study. Informed consent
was taken from patients or attendants. The patients were
enrolled in emergency department of Punjab institute of
cardiology. The basic demographic information such as
age, gender and contact details were taken. After
receiving the patients their venous blood samples were
drawn for measurement of CRP levels. All the data was
collected on a predefined proforma.

The data was entered and analyzed in SPSS Ver.
23.0. For quantitative variables like age, CRP levels,

BMI and duration of acute heart failure mean and
standard deviation were calculated. For qualitative
variables like gender and raised CRP were presented as
frequencies and percentages. The data was stratified for
age, gender, BMI and duration of acute heart failure (<
6 hours and 6-12 hours). Chi-square test was applied. P
value of <0.05 was taken as significant.

RESULTS

The mean age of the patients was 45.51+10.64 years
with minimum age of 18 years and the maximum age of
60 years. There were 192 (55. 7%) male and
153(44.3%) female patients. The mean duration of heart
failure was 6.46 + 3.53 hours with minimum duration of
one hour and maximum duration of twelve hours. The
mean CRP in these patients was 6.27+4.70 mg/L with
minimum level of 0.1 mg/L and the maximum value of
28 mg/L. There were 153 (44.3%) patients who had
raised CRP while 192 (55.7%) cases had normal CRP
levels. The data was distributed according to the age
groups, gender, duration of heart failure and BMI
(Table-I)

Table-1: Distribution of raised CRP cases according to age groups, gender, duration of heart failure and BMI.

Variable Raised CRP
Total
Yes No
- 0, 0, 0,
,(A%zr(;)roups 18-40 48 (31.4%) 70 (36.5%) 118 (34.2%) chi-square = 0.97
y 41-60 105 (68.6%) 122 (63.5%) 227 (65.8%) p-value = 0.323
0, 0, 0,
Gender Male 79 (51.6%) 113 (58.9%) 192 (55.7%) chi-square = 1.79
Female 74 (48.4%) 79 (41.1%) 153 (44.3%) p-value = 0.180
i 0, 0, 0,
agfﬁlggi?ufre < 6 months 66 (43.1%) 78 (40.6%) 144 (41.7%) chi-square = 0.22
6-12 months 87 (56.9%) 114 (59.4%) 201 (58.3%) p-value = 0.638
BMI Obese 66 (43.1%) 102 (53.1%) 168 (48.7%) chi-square = 3.4
Non-Obese 87 (56.9%) 90 (46.9%) 177 (51.3%) p-value = 0.065
DISCUSSION The etiology of increase in CRP levels in patients

C-reactive protein is an acute phase reactant of hepatic
origin (10). According to different studies, patients with
heart failure may show different signs that are observed
in different inflammatory conditions i.e. pro-
inflammatory cytokines might be a causative factor in
pathogenesis. This theory urged the researches to
investigate its role in acute heart failure. Different
pathologies including low cardiac output, ventricular
dysfunction, and venous congestion can lead to the
increment of interleukin-6 production hence leading to
the raised CRP levels””.

presenting with acute heart failure is unknown.
According to the studies, under hypoxic stress
interleukin-6 is produced in different cells i.e.
endothelial cells, monocytes as well as in cardiac
myocytes and this interleukin-6 then leads to the
production of CRP in liver cells that leads to raised CRP
levels in the body®!!,

In the current study the mean CRP level was
6.27+4.70 mg/L and 153 (44.3%) patients had raised
CRP levels. These results are in accordance with
Kausadikar SR et al., which reported that 34% of the
patients presenting in the emergency department with
heart failure had raised CRP levels®. In a study by
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Stumpf et al., 92% of the patients presenting with heart
failure has raised CRP level the mean CRP level at the
time of admission was 15.1 +27.7 mg/L*2. In a study by
Anand et al., the mean CRP levels in the patients
presenting with acute heart failure were found to be
3.23 mg/L and it was significantly raised in female
patients (23.4%) i.e. the patient with raised CRP was
more likely to be a female'®. However in our study, the
proportion of raised CRP level is more in males (51.6%)
than in the females (48.4%).

When compared to the age groups, raised CRP
levels were found in patients having ages between 41 to
60 years. These results are in accordance with the study
by Stumpf et al. In our study no significant correlation
was seen between duration of heart failure, gender or
BMI with raised CRP levels.

There are certain limitations to our study. We
measured the CRP levels immediately after the
admission of patients in the department and didn’t
measure the subsequent levels i.e. after one hour, two
hours or six hours. The number of patients was low and
that the study was single-centered. A multi-centered
study considering these limitations should be
conducted.

CONCLUSION

Raised CRP levels were noted in higher number of
patients and that it can be considered as an important
diagnostic factor in patients presenting with acute heart
failure. Particular attention should be given in the
management of patients in case of raised CRP.
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