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ABSTRACT

Aims: To analyze the Chest CT Scan and association of the severity score with
the serum biomarkers D-dimer, C-reactive protein (CRP), Lactate dehydrogen-
ase (LDH) and Ferritin levels.

Methods: This is a retrospective study done from the database of Department
of Radiology and Department of Pathology at Nobel medical college and teach-
ing hospital during the peak of the second wave of the pandemic from 1% April
2021 to 31% May 2021. Data for the Chest CT scan and lab parameters were
analyzed and correlated. Ethical approval was obtained from the Institutional
review committee of Nobel Medical College and Teaching Hospital. Descrip-
tive statistical analysis was performed.

Results: A total of 263 cases of Chest CT scan were done in 2 months period
who were diagnosed as cases of COVID 19. In this study the severity and
scores were taken from the database in the Radiology department. The lab pa-
rameters like D-dimer, CRP, LDH and Ferritin levels were studied from the
database in the lab. Age of the patients ranged from 19 to 89 years with maxi-
mum cases 68 (25.8%) seen in the age group of 50-59 years. According to the
chest CT Scan the severity score was in between 11-15 in 92 (48.3%) cases.
Fifty six cases showed abnormal levels of D-dimer, Ferritin, CRP and LDH. D-
dimer was raised in 26 (46.4%), LDH was raised in 48 (87.2%) while Ferritin
and CRP was also raised in all 56 cases.

Conclusions: There was a positive correlation between the biomarkers and the
Chest CT severity score. The severity of the disease with involvement of the
lungs can be estimated by correlating with the lab parameters.
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INTRODUCTION clinicalmanagement.” Recognizing the

After the outbreak of SARS-Cov2
from China in December 2019 it has
made a major impact on global
health. There has been an over-
whelming second wave of the
COVID-19 pandemic in Nepal with
new daily positive cases reaching
upto 9238 on 13™ May 2021and ex-
hausting the health care system.

Severe pneumonia, fever, fatigue,
dry cough and respiratory distress
are the major symptoms of patients
presenting in the hospital.'Clinical
information along with laboratory
data, Chest x-ray and chest CT scans
are implemented in COVID-19 pan-
demic as part of the diagnostic work-
up for patient prognosis and also

laboratory parameters that can aid in
identifying severe and non-severe cas-
es or those at high or low risk of mor-
tality can help in clinical assessment.’

Bilateral ground glass opacities
(GGOs) and consolidation having pre-
dominantly peripheral distribution,
crazy-paving pattern, pulmonary artery
enlargement and reverse halo sign are
some of the common findings of
COVID- 19 on high resolution CT.*’
The advantage of chest CT is not just
the initial disease severity assessment
but also as a progression comparison-
tool defined by area of involvement of
the entire lung.*'* The CT severity score
index has been developed and implement-
ed in reporting. It is a scoring system used
to assess lung involvement based on appr-
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oximate estimation of pulmonary involved areas.® In-
patients with moderate and severe symptoms severity
scoring can 1mprove thelr sensitivity for dlagnosmg
COVID-19 pneumonia.® CT pulmonary angiography is
considered as a diagnostic aid in patlents w1th comphca—
tions where pulmonary embolism is suspected.''

Higher lung severity score is associated with altered
laboratory tests. Correlation has been seen between
altered lymphocytopenia, D-dimer, LDH, CRP and
fibrinogen tests and severity of the lungs involve-
ment on chest CT."

This study aims to assess the association of de-
ranged laboratory parameters of COVID-19 patients
with severity of lung involvement as seen on chest
CT.

METHODS

This was a retrospective hospital based descriptive
cross-sectional study conducted during the period
from 1¥April 2021 to 31"May 2021 in the Depart-
ment of Radiology and Department of Pathology in
Nobel Medical College and Teaching Hospital, Bi-
ratnagar, Nepal. CT scan reports of patients who
were diagnosed as COVID 19 cases were extracted
from the database in the Department of Radiology.
All patients who were COVID RT-PCR positive
and undergone CT Scan chest in Nobel medical col-
lege teaching hospital were included in the study.A
semi quantitative scorlng system was used for chest
CT severity score.””* It was graded according to the
percentage of each lobar involvement of 5 lobes
with GGOs, consolidation, crazy paving on the ba-
sis of the area involved as: 0 (no involvement), 1
(<5% involvement), 2 (5-25% involvement), 3 (26—
50% involvement), 4 (51-75% involvement) and 5
(>75% involvement) with total scoring done out of
25. [Figure-1]

a

Figure-1: Coronal chest CT scan showmg the scoring
system used to evaluate the degree of parenchyma in-
volvement: Crazy paving (arrow head) in a patient with
total severity score of 14/25 (a), Consolidations (star) in a
patient with severity score of 18/ 25. Axial chest CT scan
showing ground glass opacities (arrows) in a patient with
severity score of 12/25 (c) and severity score of 21/25 (d)

A database search was done in the lab with the
hospital number of the patients who had undergone
CT Scan for lab tests like C-reactive protein
(CRP), lactate dehydrogenase (LDH), Ferritin and
D-dimer. The results of the lab tests and the severi-
ty score from the CT Scan chest were analyzed in
SPSS 20.0v.

RESULTS

A total of 263 cases of COVID RT PCR positive
patients had CT scan chest done in the Department
of Radiology between 1** April 2021 and 31* May
2021. These two months were the peak of the se-
cond wave of the pandemic in Nepal. The mean
age of the patients in this study was 47.8+14.4
years (range 19-86) and median of 48 years. It was
found that gender distribution in this study is Male
(74%) and Female (26%). [Table-1]

Table-1: Age distribution of the study population

(N=263)

Age in years N %
<20 3 1.1
20-29 23 8.7
30-39 63 23.9
40-49 46 17.4
50-59 68 25.8
6069 37 14.0
70-79 20 7.6
80-89 3 1.1

The mean chest CT severity score of the patients in
this study was 13.5+5 and mode was 12 with maxi-
mum number (92) having severity score between
11 and15.

Table-2: Chest CT severity score distribution

(N=263)
CT severity score N %
1-5 14 5.3
6-10 66 25
11-15 92 34
16-20 62 23
21-25 29 11

Four biomarkers (D-dimer, Ferritin, LDH, CRP)
were studied in the lab. These biomarkers were
routinely sent in lab by the clinicians from COVID
OPD, ward and ICU. Out of all the patients who
had CT scan done 56 cases had all 4 lab tests done.
Analysis and correlation of these were done with
the CT scan reports. The D-dimer was high in 26
(46.4%), Ferritin was raised in all 56 cases, LDH
was raised in 48 (87.2%) and CRP was raised in
100% cases. [Table-3]

Table-3: Laboratory parameters

Biomarker Median (Range)
D-dimer (M/GL) 0.4 (0.2-2.0)
Ferritin (NG/ML) 324 (29.1-1240)
LDH (U/L) 352 (150-1100)
CRP 24 (12-48)
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DISCUSSION

COVID-19 is a global pandemic with Nepal going
through 2™ wave that has been significantly worse
in comparison to the 1% wave. Early diagnosis is an
essential for management of the patients.

Of the 263 COVID-19 patients studied in this study
mean age was 47.8 years (range 19—86‘). In a study
by Shuchang et al'*and Tan Cet al” mean age
was48yrs and48.89 +18.47 respectively.

The clinical spectrum of SARS-CoV-2 infection can
range from subclinical infections to severe cases of
pneumonia with respiratory failure, ARDS.'"!" Ra-
diological and laboratory tests work-up are often
used to define patient prognosis and to guide clini-
cal management of COVID-19.

Chest CT severity scoring was done on the basis of
area involved on each lobe of the lung (3 on right
and 2 on left). A semi quantitative scoring system
was used as described by Chang et al'* and men-
tioned in previous study of Pan et al.” The maxi-
mum number of cases was found to have a score of
12 (24 patients) with most of the patients (92) hav-
ing score between 11-15. Previous studies have
mentioned that patient with total CT scores of 16
points or more in comparison to the patients with
less than 16 points, the risk of poor prognosis in-
creased by 6.9 times."

The ability of the laboratory tests (CRP, LDH, D-
dimer and Ferritin) to assess severity of COVID-19
has been confirmed by meta-analyses.'® Besides the
importance of the assessment of the severity of the
disease and the prognosis of the patient, the identifi-
cation of laboratory biomarkers associated with
COVID-19 has shed light on pathological mecha-
nisms of the disease. There is strong evidence that
dysregulated and excessive cytokines release is re-
sponsible for rapid progression and high mortality."’
Updated findings however indicate that even in the
absence of cytokine storm patients are suffering
from severe acute respiratory syndrome which tells
us the fact that pathogenesis of COVID 19 maybe
more complex. Pro inflammatory proteins like CRP
and Ferritin are seen elevated in these patients and
correlating with the chest CTscan severity score is
similar to our findings.>*

Serum Ferritin level was elevated in all 56 cases of
our study which is similar to the studies done by
different researchers.”'* Different studies have
shown that serum ferritin level is also a predictor of
COVID 19 disease. Our study showed that the se-
verity score was highest for patients with increased
ferritin level with 26 (46.4%) cases followed by
moderate cases 21 (37.5%). This is similar to stud-
ies done by Kappertet al.”’ These observations as
well as other studies suggested that serum ferritin
can be taken as a predictor of COVID 19 severity.

Hyperferritinemic syndromes so far comprises of
four clinical entities, septic shock, macrophage
activation syndrome (MAS), Still’s disease in
adults (AOSD) and catastrophic antiphospholipid
syndrome (CAPS). All these diseases are charac-
terized by both an extremely elevated serum ferri-
tin level and a partly life-threatening hyperinflam-
mation. The hyperinflammation in patients with
COVID 19 along with elevated level of Ferritin
shows the similarities between this and the
“hyperferritinemic syndromes” ***

The D-dimer is a relatively small protein fragment
that is present in the blood following degradation
of blood clots by fibrinolysis. The determination of
circulating D-dimer concentrations is a sensitive
test in clinical practice to diagnose thrombotic
states, including pulmonary embolism and DIC.*
In our study the D-dimer was seen to be elevated
in 26 (46.4%) cases. Majority of the cases 21
(37.5%) with increased D-dimer came in the cate-
gory of higher score according to severity scoring
of the chest CT scan. This finding is similar to a
study done in China where they also found that the
increasing level of D-dimer correlated with the
increasing severity seen in the CT Chest.”’In a
study done in Nepal by Khatri P et al*® showed that
higher the D-dimer level greater the severity and
chances of mortality which correlates with our
study.”®

We studied another biomarker the Lactate Dehy-
drogenase (LDH) to confirm whether they have
any role in severity of the disease since elevated
levels have been associated with worse outcomes
in patients with other viral infections in the past.”
Although LDH has been traditionally used as a
marker of cardiac damage since the 1960s, abnor-
mal values can result from multiple organ injury
and decreased oxygenation with upregulation of
the glycolytic pathway.* Since LDH is present in
lung tissue (isozyme 3), patients with severe
COVID-19 infections can be expected to release
greater amounts of LDH in the circulation, as a
severe form of interstitial pneumonia, often evolv-
ing into acute respiratory distress syndrome, is the
hallmark of the disease.’' In our study LDH was
elevated in 48 (87.2%) cases all of which were of
higher score in chest CT scan. This was seen in
studies done by several researchers.’**

C-reactive protein (CRP) is another valuable bio
marker to anticipate the severity of COVID 19 cas-
es.”” C-reactive protein can be used in the early
diagnosis of pneumonia and patients presenting
with severe pneumonia had high CRP level.”® Our
study showed that all 56 cases had elevated CRP
level. The higher range of CRP is seen in cases
which are categorized underhigher severity score
of chest CT scan which is similar to study done by
Tan C et al.”
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CONCLUSIONS

The severity score of the Chest CT scan showed
association with the elevated biomarkers done in the
pathology lab. These parameters will help to judge
the status and the prognosis of the patients with
COVID 19.
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