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Abstract

The aims of the study were to evaluate serum total cholesterol and serum C-reactive protein as a prognostic
factor for survival in critical ill patients . The study population consisted of 50 patients (age range, 18-90 years;
median, 55 years; men/women ratio, 2:3) in critical ill patients . Patients' serum levels of total cholesterol and C-
reactive protein were measured upon admission to citical care unit, three days later, and on the day discharge from
ICU. Total cholesterol levels were significantly lower among the non-surviving patients (day 0,115.4 + 29.66
mg/dL; day 3,113.2 + 37.19 mg/dL; day of discharge,104.0 £42.96 mg/dL) than surviving patients (day 0,142.5 +
23.93 mg/dL [P = 0.001]; day 3 ,145.5 + 28.17 mg/dL [P = 0.001]; day of discharge 147.5 £ 35.97 mg/dL [P =
0.001]). C-reactive protein levels were significantly higher among the non-survivors (day 0,136.8 18.77 mg/dL; day
3,155.1 + 18.94 mg/dL; day of dischargel78.5 + 22.30 mg/dL) than survivors (day 0,68.85 +19.73 mg/dL[P =
0.001]; day 3,63.08 =+ 18.05 mg/dL[P = 0.001]; day of discharge,52.98 + 14.25 mg/dL;[P = 0.001]). Serum
cholesterol and C-reactive protein can be used as markers for predicting survival in critical ill patients . Low
cholesterol and high C-reactive protein levels appear as a valuable tool for individual risk assessment in critical ill

patient.
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1. Introduction

The key features of critically ill patient are severe
respiratory, cardiovascular ~ or  neurological
derangement, often in combination, reflected in
abnormal physiological observations (e.g sepsis,
septic shock, acute kidney injury, adult respiratory
distress syndrome, hepatic encephalopathy) [1].

Sepsis is the leading cause of death in patients in
the intensive care unit (ICU), and delay in diagnosis
retards initiation of appropriate treatment. yet,
diagnosis is not always simple, especially in the
often- complex critically ill patient in whom the
classical signs of sepsis may not be present or may be
associated with  multiple  other  pathological
conditions and in whom microbiological cultures are
frequently negative [2].

Biomarkers, biologic molecules that characterize
normal or pathogenic processes and can be
objectively measured, have been suggested as a
means of aiding diagnosis predicting disease severity
and outcome, and monitoring response to therapy.
more than 170 such markers have been studied for
potential use in septic patients, but perhaps the best
known and smember of the pentraxin family of
calcium — dependent ligand binding plasma proteins
and is synthesized principally by hepatocytes in
response to stimulation by cytokines, notably
interleukin (1L6) [3].

The plasma half- life of CRP is about 19 hours. In
healthy young adults, the normal plasma
concentration of CRP is about 0.8 mg/l [4,5] .

CRP is nonspecific prognostic marker that is
elevated in other infectious or inflammatory disorders

including rheumatoid arthritis, asthma, COPD[6,7,8]
exacerbation systemic lupus, diabetes mellitus,
depression, obesity and smoking.Recent evidence
suggests that the total cholesterol level can be used as
prognostic tool in ICU patients. The increasing trend
in total cholesterol level indicates better prognosis of
disease outcome. Similarly, the increasing trend in
HDL and LDL level also can be used as prognostic
tool to determine the survival rate of patient [9].

2. Methods

This study was an observational prospective study
that was conducted at the Critical Care Department,
Faculty of Medicine, Benha university on 50 adult
patients suffering from awide range of diseases. They
were included in the period from March 2019 to
December 2019.

Patients were divided into survivors group which
included 30 patients and non- survivors group which
included 20 patients.

2.1Inclusion criteria
During a study period of 10 months, 50 adult
patients admitted to ICU suffering from the following
disease
Multiple organ failure.
Heart failure.
Sepsis, septic shock
Respiratory failure, pneumonia.
Encephalopathy.
Acute Renal failure.
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2.2 Exclusion criteria

o Admitted for trauma. Patients with severe trauma
had asudden reduction in total serum cholesterol
concentration.

Immune suppressed patient had alteration of the
systemic inflammatory response.

Poisoning

Patients on statin treatment with change in dosage
in the recent six month. Statin use decrease levels
of cholesterol and CRP

Patients newly started with statin drug within last 6
month

After getting the informed consent from the patient
and patient’s attenders, history taking regarding
age, sex,marital status, chronic medical illness,
family history of diabetes mellitus, hypertension
are noted down.Blood sample was collected on day
of admission ,third day and day of discharge to do
lipid profile and CRP. The increase or decrease in
both value was compared with outcome of disease
All the patients were examined and the following
parameters were evaluated in all cases.

e Total cholesterol, high density lipoprotein, low
density lipoprotein, triglycerides and CRP are
measured on day of admission (0 hours) ,day3
(72hours)and day of discharge.

Complete blood count

Liver function test

Renal function test

Arterial blood gas analysis

Electrolytes

Random blood sugar

Chest X Ray

USG Abdomen

3. Results

During the study period of 10 months from March
2019 to December 2019total of 55 ICU patients were
recruited in the study.Out of the 50 patients taken up
for study, 30 patients got

recovered from disease and discharged, while 20
patients died of disease.

3.1Age distribution among subgroups

The 50patients included in the study belong to
different age group. Majority were belonging to
above 55 years and only 3 patients with the age less
than 30yrs were in the study population, of which two
survived and one died of disease. Among the 34
patients with the age above 55yrs in the study
population, 18 patients survived and 16 patients died.

3.2 Gender distribution

The survival rate was less among males 43% [13]
than females 56.7% [17] while the non survivor rate
was less amonge male 45%(9) than female 55% [11].

3.3 Smoking

The study included 50 patients, 15 patients were
smoker (30.0%) and 35 patients were no smoker
(70.0%). There was no statistically significant
difference between the survivors and the non-
survivors (+ve smker/ -ve smoker ratio was
20.0/80.0% vs 45.0/55.0%, P-value = 0.059).

3.4 Diabetes mellitus

The study included 50 patients, 21 patients had
DM (42.0%) and 29 patients had no DM (58.0%).
There was no statistically significant difference
between the survivors and the non-survivors
(diabetics/ non- diabetics ratio was 40.0/60.0% vs
45.0/55.0%, P-value = 0.726).

3.5 Hypertension

The study included 50 patients, 18 patients had
HTN (36.0%) and 32 patients had no HTN (64.0%).
There was no a statistically significant difference
between the survivors and the non-survivors
(hypertensive/  non-  hypertensive  ratio  was
43.3/56.7% vs 25.0/75.0%, P-value = 0.186).

Table (1) Socio demographic and other variables in relation to disease outcome.

VVVVV Variable Sgvvyy Survivors  Non s Non survivors urvivors (22) P v P value alue
Age group

<40 yrs 5 3 0.132
41t050yrs 0 1

51 to 60 yrs 8 5

>60 yrs 17 11

Gender

Male 13 9 0.907
Female 17 11

Smoking habit

Yes 6 9 0.059
No 24 11

Diabetes mellitus

Yes 12 9 0.726
No 18 11
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Table (1) Continue

Hypertension

Yes 13
No 17

3 0.035
17

3.6 Lipid profile

In this study, lipid profiles among 50 patients
were compared between day-1 , day-3 and day of
discharge of the study period.In the comparison of
total cholesterol among the survivors subgroup on
day-1 and day-3and day of discharge was found to
be statistically significant.Similarly, the comparison
of HDL, LDL between day-1, day-3and day of
discharge among the survivors subgroup was also
found to be statistically

significant Whereas the comparison of total
cholesterol, HDL andLDL among the non-survivors
sub group was not statistically significant. The
comparison of triglyceride , between day-1 , day-
3and day of discharge among the survivors and non-
survivors subgroups was not statistically significant.
It is shown in the Table (2).

Also high CRP was prominent in non survivor
group in contrary to low CRP values in survivor
group

Table (2) Analysis of lipid profile values among survivors and non survivors on first , third dayand day of

discharge.
Survivors (n=30) mean SD P value Non Survivors (n=20) mean SD P value
Tc Day 1 142.594+23.93 0.001 115.42429.66 0.001
Day 3 145.54+28.17 113.22+37.19
Discharge  147.56+35.97 104.04+42.76
HDL Day 1 37.87+£7.28 0.013 33.474+2.63 0.026
Day 3 39.09+7.92 33.2942.71
Discharge 36.58+4.80 33.54+4.22
LDL Day 1 64.67+8.45 0.026 67.058+10.04 0.029
Day 3 69.84+10.01 63.76+7.78
Discharge 69.95+12.67 62.38+9.80
Day 1 105.84+24.95 0.012 141.68+39.15 0.007
Day 3 112.414+24.13 134.8+36.30
Discharge  118.76+22.53 138.5+26.64
CRP Day 1 68.85+£19.73 0.001 136.83+18.77 0.001
Day 3 63.08+18.05 155.14+18.94
Discharge  52.98+14.25 178.5+22.30

3.7 Statistical methods

Data were statistically described in terms of
range, mean [ standard deviation ([! SD), median,
frequencies (number of cases) and percentages when
appropriate. Comparison of numerical variables
between the study groups was done using Mann
Whitney U test for independent samples. P values
less than 0.05 was considered statistically significant.
For comparing categorical data, Chi square ([12) test
was performed..Data were then important into
(Statistical Package for the Social Science; SPSS
version 20.0 ) software for analysis.

4. Discussion

Cholesterol levels are adversely affected by
infection or organ dysfunction, but the physiologic
significance for these decreased concentrations is not
known as in Jeyasuriya A et al (2018) study.

C-reactive protein is predominantly produced and
secreted by hepatocytes, although other cells
including alveolar macrophages may also synthesize
CRP [10]. C-reactive protein is thought to represent a
measure of cytokine-induced protein

synthesis. The relatively short half- life of
approximately 19 hours makes it a useful monitor for
follow-up of inflammatory response, infection, and
antibiotic treatment. In addition, laboratory tests for
CRP are easily available and less costly than cytokine
tests.

C-reactive protein is a marker of inflammation
that has been used to monitor the course of infection
and inflammatory diseases [11-13]. Recently, CRP
has been seen not only as a biochemical marker of
inflammation but also as an active modulator of the
inflammatory response. Increasing or persistently
high levels, suggesting ongoing inflammatory
activity, indicated a poor prognosis, whereas
declining  values, suggesting a diminishing
inflammatory reaction, were associated with a more
favorable prognosis. Hence, trends in CRP
concentrations during the first 48 hours of ICU
admission can be important in helping to decide
whether further, and more invasive, diagnostic
procedure

Are needed and whether therapeutic interventions
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should be maintained or modified.

In the present study, of 50 patients admitted in the
ICU with severe wide range of diseases during their
ICU stay we found that hypocholesterolemia and
high CRP had a significant prognostic value for
predicting mortality as there were lower values for
serum cholesterol (P= 0.001) and higher values for
serum CRP (P= 0.001) in the non-survival group.

There was mean total cholesterol of 115.4mg/dl +
29.66 in the non-survivor group and142.5 mg/dl +
23.93 in the survivor group on day of admission
achieving a sensitivity of 100% and a specificity of
100% and the values continued to decline over the
time of ICU stay in the non-survivor group achieving
a sensitivity of 100% and a specificity of 100% on
day of discharge. Also HDL was 33.47 mg/dl + 2.63
in the non-survivor group and 37.87 mg/dl = 7.28(P=
0.013) in the survivor group on day of admission
while LDL was 64.67 mg/dl +8.45 in the non-
survivor group and 67.58 mg/dl + 10.04 in the
survivor group on day of admission

While serum CRP level was mg/L136.83 +18.77
in the non-survivor group and mg/L 68.85 £ 19.73 in
the survivor group on the day of admission.

A. Jeyasuriya [9] study have considered total
cholesterol less than 160 mg/dL as
hypocholesterolemia based on American Heart
Association[14]and had found the same result with
mean cholesterol value among 33 survivors on day 1
was 120.76(+£18.54) and day 3 was 145.30(+55.65), it
is significant. Similarly, the previous study done by
Das S et al among 55 patients in ICU, showed mean
cholesterol value among 22 survivors on day 1 was
110(x11) and day 3 was 113(x12), which was
statistically significant [15]. As the total cholesterol
value increases during the period of stay in ICU, is
proven to be early prognostic indicator of disease
outcome. The patients showing increasing trend of
total cholesterol levels has increased chances of
survival statistically.

Regard HDL, LDL in our study agree with
Jeyasuriya et al (2018) study that showed the mean
HDL value among 33 survivors on day 1 was
31.70(£3.98) and day 3 was 36.39(x11.98), it is
statistically significant. But in the previous study
done by Das S et al among 55 patients in ICU was
statistically not significant.

It has been found in Jeyasuriya et al (2018) study
that increasing trend in HDL level during the period
of hospital stay can also be used as an early
prognostic indicator of disease outcome [15].

The mean LDL value among 33 survivors on day
1 was 68.25(x17.14) and day 3 was 78.78(+24.74)
which is statistically significant found in [9]study
also deferred from the previous study done by Das S
et al showed mean LDL value among 22 survivors on
day 1 was 36(x£10) and day 3 was 42(%8), which was
statistically not significant. [15] It has been
additionally found in [16] study results that
increasing trend in LDL level during the period of

hospital stay can also be used as an early prognostic
indicator of disease outcome. The patients showing
increasing trend of HDL levels has increased chances
of survival. Further studies are required to confirm
these.

F.H. Qian [16] showed similar results with
optimum cutoff limit of >125 mg/L regard CRP
while [17] had found serum CRP (median; IQR) was
32 (20.5-64.5) in the non-survivor group and 10 (6-
14) in the survivor group (P >0.001) group with
optimum cutoff limit of >14 mg/dl achieving a
sensitivity of 97.6% and a specificity of 80% on day
of admission.

5. Conclusion

Serum cholesterol and C-reactive protein can be
used as markers for predicting survival in critical ill
patients . Low cholesterol and high C-reactive protein
levels appear as a valuable tool for individual risk
assessment in critical ill patient.
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