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Abstract

Aim: Our aim in this study is to determine the C-reactive protein/
Albumin ratio (CAR) values of computed tomography (CT) -positive
COVID-19 patients and CT-negative COVID-19 patients and to
investigate the relationship between C-reactive protein/Albumin
ratio and radiological images of patients.

Material and Method: A-hundred COVID-19 patients over the age
of 18 were included in our study. C-reactive protein (CRP), albumin
levels and lung CT scan were collected. We divided the patients
into two sections: CT-positive and CT-negative. We investigated
the relationship between CT and CAR in patients, with and without
comorbidity.

Results: The measured CRP levels and CAR in the CT-positive
group were significantly higher than CT-negative group (37.76+64,
9.05+22, p=0.001, 11.8+23.2, 2.12+5.42, p=0.0 01). The measured
albumin levels of CT-positive group were significantly lower than
the CT-negative group (4.12+0.63, 4.53+0.36, p=0.001). When
we evaluate the patients by excluding those with comorbidity;
CRP levels and CAR measured in the CT-positive group were
significantly higher than in the CT-negative group. (15.94+19.2,
6.07+7.38, p=0.013, 4.57+6.82, 1.38+1.75, p=0.016). Although the
albumin values of CT-positive patients were lower than those of CT-
negative patients, no statistically significance was found.

Conclusion: In general, we found that CAR levels in CT-positive
patients were significantly higher than in CT-negative patients. In
cases where CT is contraindicated (such as pregnancy), CAR can
be used to indicate lung involvement or to follow-up patients with
pulmonary involvement.
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Oz

Amag: Bu calismada amacimiz, bilgisayarli tomografi (BT) -pozitif
COVID-19 hastalarinin ve BT-negatif COVID-19 hastalarinin C-reaktif
protein/Albimin orani (CAO) degerlerini tespit etmek ve COVID-19
hastalarinin C-reaktif protein/Albtimin orani ile radyolojik gérintdleri
arasindaki iliskiyi arastirmaktir.

Gereg ve Yontem: Calismamiza 18 yas Ustl ylz COVID-19'lu hasta
dahil edildi. C-reaktif protein (CRP), albtimin seviyeleri ve akciger BT
taramasi toplandi. Hastalari iki boltime ayirdik: BT-pozitif ve BT-negatif.
Komorbidite dislanmadan ve dislanarak CAO ve BT taramasi arasindaki
iliskiyi arastirdik.

Bulgular: BT pozitif grupta olcilen CRP seviyeleri ve CAO degerleri, BT
negatif gruba gore anlamliolarak ytksekti (37,76+64,9,05+22, p=0,001,
11,8423,2, 2,1245,42, p=0,001). Olctlen albimin seviyeleri BT-pozitif
grupta, BT negatif gruba gére anlamli derecede dustktl (4,12+0,63,
4,53+0,36, p=0,001). Komorbiditesi olanlari dislayarak hastalari
degerlendirdigimizde; BT-pozitif grupta 6lctlen CRP seviyeleri ve CAQO,
BT-negatif gruba gore anlamli olarak ytksekti (15,94+19,2, 6,07+7,38,
p=0,013, 4,5746,82, 1,38+1,75, p=0,016). BT-pozitif hastalarin albdmin
degerleri BT-negatif hastalarinkinden daha distk olmasina ragmen,
istatistiksel olarak anlamli fark bulunmamistir.

Sonug: Genel olarak CAO duzeylerini BT-pozitif hastalarda, BT-negatif
hastalara goére anlamli olarak yuksek bulduk. Ancak komorbiditeyi
disladigimizda C-reaktif protein/albimin oraninin azaldigini da goz
onunde bulundurmak gerekir. BT'nin kontrendike oldugu durumlarda
(gebelik gibi) olasi akciger tutulumunu isaret etmede veya akciger
tutulumu olan hastalarin takiplerinde CAO kullanilabilir.

Anahtar Kelimeler: COVID-19, C-reaktif protein/albimin orani,
radyolojik bulgu
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INTRODUCTION

COVID-19 pandemic has affected the entire world in a short
time. The presence of COVID-19 can present with a variety
of clinical symptoms ranging from asymptomatic/mild
symptoms to severe illness and death. Clinical diagnosis
of COVID-19 is based on clinical signs, molecular diagnosis
of the viral genome by RT-PCR, lung x-ray or CT scanning,
and blood tests.!"? The most important involvement place
of COVID-19 is the lung.®! Therefore, it is very important
to show lung involvement radiologically. Although the
gold standard in the disease’s diagnosis is the RT-PCR test,
radiological imaging has been used intensively because
of the inadequacy of the test in some places and the fact
that it may show false negativity in the early period.* It
should be kept in mind that radiological methods are not
screening tests in the diagnosis of COVID-19, but should be
used as a method to help diagnose and monitor the disease.
In imaging, chest radiography, thoracic CT and thoracic
ultrasonography in some limited centers are used for this
purpose. Chest radiography is the first choice imaging
method for demonstrating COVID-19 pneumonia. Since
patients are exposed to lower doses than CT, they should
be preferred, especially in young and pediatric age groups.
However, it should be kept in mind that the limited ground-
glassinvolvement in the lungs, especially in the early phase
of the disease, cannot be seen on radiography. It reported
the sensitivity of chest radiography in demonstrating
disease involvement to be between 30-6%." In studies,
the sensitivity of the RT-PCR test in the early period of
the disease was found to be 71%, and thoracic CT was
98%."**! However, it should be kept in mind that thoracic
CT may be normal in the early period of the disease. It
recommended thorax CT to be used primarily in patients
with symptomatic and suspicious chest radiography and in
cases with suspected complications. However, what should
not be forgotten is that it should evaluate the CT result in
the light of clinical findings.

CRP is an acute phase protein released from hepatocytes
after stimulation by various cytokines in response to
infection, ischemia, trauma, and other inflammatory
conditions.” CRP levels are correlated with the level of
inflammation, and its concentration level is not affected by
factors such as age, sex, and physical condition.® It is an
important index for the diagnosis and assessment of severe
pulmonary infectious diseases.” High CRP levels have been
found in critically ill patients in relation to prognosis and
mortality."®" Aloumin is the main protein in the blood and
a negative acute phase reactant produced in the liver.'?
COVID-19 have distinct hypoalbuminemia, which is likely
due to hepatotoxicity of cytokine storm.'™ It is known that
low serum albumin is associated with poor prognosis and
mortality.['3%

The CRP/Albumin ratio, which is the result of the ratio of
these two parameters to each other, is the parameter that

has just started to be used. The CRP/ALB ratio was first
reported to identify patients with serious illness on an acute
medical ward."® The CRP/Albumin ratio is believed to be
a more reliable predictor of inflammatory status than CRP
or albumin alone."? In this study, we examined the CRP/
Albumin ratios of CT-positive COVID-19 patients and CT-
negative COVID-19 patients with and without comorbidity.

MATERIAL AND METHOD

We performed this study with respect to the
recommendations put forward via the Declaration of
Helsinki. Harran University Ethics Committees approved
the study protocol (Reference No HRU/20.20.26). We
carried it out in Sanhurfa Research and Training Hospital.
We performed a retrospective study. One hundred
COVID-19 patients regardless of additional diseases over
the age of 18 who applied to hospital were included in our
study. These data include the laboratory and radiological
findings of patients at the time of first admission to the
hospital. CRP, albumin levels, other data and lung CT scan
were collected in this study. We divided the patients into
two sections: CT-positive group and CT-negative group.
We investigated the relationship between CT and CAR in
patients with COVID-19 patient, first without comorbidity
and then with comorbidity (such as diabetes, hypertension,
COPD, asthma, heart failure, and cancer).

Statistical analysis

We completed statistical analysis using IBM SPSS 25.0 (SPSS
for Windows, SPSS Inc., Chicago, IL, USA). Kolmogorov-
Smirnov test was used for normality testing of CRP, albiimin
and CRP/Albumin ratios. The groups were not displayed
normal distribution. Mann-Whitney U Test, among
nonparametric tests, was used to investigate whether there
were considerable differences between the groups. P<0.05
was accepted as statistically significant.

RESULTS

Out of A-hundred patients with positive RT-PCR test, thirty-
nine patients were CT-negative and sixty-one patients were
CT-positive. The gender distribution and average age of the
CT-negative group and the CT-positive group included in
our study are shown in Table 1. Thirty-two patients had
additional diseases that would alter the level of parameters
such as diabetes, hypertension, COPD, asthma, heart
failure, and cancer. When we without comorbidity, thirty-
five of sixty-eight patients with COVID-19 were CT-positive
and thirty-three of them were CT-negative.

Table 1. Gender and average age of the patients

Groups Gender (Male/Female) Age (years)
CT Negatif 19/20 38.90+14.09
CT Pozitive 28/33 41.70£15.76
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The CRP, albumin levels and CAR measured in the CT-positive
patient group and the CT negative patient group included in
our study are shown in Table 2. Our results without excluding
comorbidity: The measured CRP levels in the CT-positive patient
group were significantly higher than CT-negative patient
group (37.76+64, 9.05+22, p=0.001). The measured albumin
levels CT-positive patient group were significantly lower than
CT-negative patient group (4.12+0.63, 4.53+0.36, p=0.001).
The measured CAR in the CT-positive patient group were
significantly higher than CT-negative patient group (11.8+£23.2,
2.12+5.42, p=0.001). CT scans of patients with COVID-19 with
high CAR levels showed common lung involvement. We show
the CT scans of some of our patients with high CAR in Figure 1.

Table 2. Statistical comparison of C Reactive Protein (CRP), Albumin and

CRP/Albumin levels of patients with CT positive and CT negative COViD-19

Grouns CRP P Albumin P CRP/Albumin P
P (mg/L) value (g/dL) value Ratio value

(C3T9;\'ega“f 9.05+22 453036 2124542

T Poniti 0.001 0.001 0.001

CT Pozitive 37 76+64 4.12+0.63 11.8423.2

(61)
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Figure 1. CT positive scans of COVID-19 positive patients (C-reactive protein/
Albumin ratio levels respectively a: 24,56, b: 26,00, c: 18,98, d: 16,96. a: A 44-year-
old patient who presented with the complaints of cough, shortness of breath
and weakness had peripherally located ground glass areas in both lung lobes.
b: A 58-year-old patient who presented with the complaints of shortness of
breath, fever and cough had ground glass densities scattered in both lungs
upper lobes. ¢: A 39-year-old patient who presented with the complaints
of cough, shortness of breath, and loss of taste and smell had ground glass
densities scattered in the upper and lower lobes of both lungs. d: A 50-year-old
patient who presented with the complaints of shortness of breath, weakness
and malaise had diffuse ground glass densities in both lungs).
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The results we got by excluding the comorbidities are shown
in Table 3. When we evaluate patients without comorbidity
the measured CRP levels and CAR in the CT-positive group
were significantly higher than CT-negative group (15.94+19.2,
6.07+7.38, p=0.013, 4.57+6.82, 1.38+1.75, p=0.016). Although
the albumin values of CT-positive patients were lower than
those of CT-negative patients (4.25+0.58, 4.55+0.35, p:0.057),
we found no statistically significant significance.

Table 3. Statistical comparison of C Reactive Protein (CRP), Albumin and

CRP/Albumin levels of patients without comorbidities with CT positive and
CT negative COVID-19

P Albumin P
value (g/dL)  value

CRP/Albumin P

Groups CRP (mg/L) Ratio s

cT
Negatif
(33)

cT
Pozitive
(35)

6.07+7.38
0.013
15.94£19.2

4.55+0.35
0.057
4.25+0.58

1.38+1.75
0.016
4.57+6.82

DISCUSSION

COVID-19 infection is a global pandemic, which has caused
many deaths worldwide. Inflammation is the cellularimmune
response that occurs to remove damaged tissues caused by
bacterial or viral infections and the causative agent from the
environment. Some viruses infect lymphocytes and increase
their destruction, causing lymphopenia and a decrease in
serum albumin, which is a negative acute phase reactant,
while increasing the levels of CRP and ferritin, which are
positive acute-phase reactants.'®'? CRP is a type of protein
produced by the liver that rises in response to inflammation.
CRP levels have been associated with a variety of conditions,
including severe sepsis, heart failure, and other inflammatory
disease.l'"” In a study by Wang et al.?? many COVID-19
patients showed high CRP levels, which is consistent with
other studies. The aggravated cases in this study showed
significantly higher CRP levels than non-serious patients.
This result suggested that CRP may be a serum marker of
disease severity in 22 patients with COVID-19. Liu et al's?"
study suggested that serum levels of IL-6 and CRP have a
significant correlation with the severity of COVID-19 and that
these parameters can independent factors to predict disease
risk.Several studies have reported data on Hypoalbuminemia
in COVID-19 patients.??? Low serum albumin reflects poor
nutritional status, liver and kidney dysfunction, and has
been an independent predictor of poor survival in critically
ill patients.1?”

In previous studies, the effectiveness of CAR as a prognosis
and mortality marker, especially in malignant diseases, has
been studied.*'>1 CAR is an effective parameter not only
as a mortality marker but also in the selection of patients
to be treated aggressively. In previous studies conducted
with inflammatory bowel diseases, they have shown that
CAR is a useful marker for determining disease activity and
who should be given early steroid treatment.”2% The CAR
a prognostic score to evaluate outcomes in patients with
cancer, inflammation, and sepsis.?® Kim et al.?” reported that
the CAR at admission positively correlated with prognosis
in patients with severe sepsis or septic shock treated with
early targeted therapy. In a study, they have shown CAR as a
predictor of mortality in patients with acute pancreatitis. It has
been emphasized that CAR is a comprehensive and effective
form of CRP and albumin rather than a simple ratio of CRP to
albumin.®?8
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CONCLUSION

In our study, we found that CRP levels and CAR values were
significantly higher in CT-positive patients compared to
CT-negative patients, and albumin levels were significantly
lower in CT-positive patients. Although CRP levels and CAR
values decreased numerically when we excluded patients
with comorbidity, it was statistically significant. In conclusion,
where CT is contraindicated (such as pregnancy), CAR can be
usedtoindicate lunginvolvement or to follow-up patients with
pulmonary involvement. We have not found any publications
in the literature comparing the ratio of lung CT and CAR in
COVID-19 patients (with or without comorbidity). Therefore,
it should be supported by similar studies to strengthen this
view.
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