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Introduction
In Wuhan, a city in China's Hubei province, an outbreak of 

pneumonia began in late 2019, quickly associated with the co-
ronavirus family, and later spread worldwide. The SARS-CoV-2 
virus, declared a pandemic, causes severe acute respiratory 
syndrome and the pathology, known as COVID-19 (Coronavi-
rus Disease 2019), called so by the World Health Organization1.

Viral genome sequencing was available to WHO on 
January 12, 2020, allowing laboratories in different countries 
to produce specific diagnoses via RT-PCR tests, which is cu-
rrently the standard diagnostic test, but which, however, has 
false negatives dependent on the sampling site, operator ex-
perience, and viral load, so finding a complementary or supple-
mentary test is desirable2.

Chest computed tomography (CT) has a high sensitivity to 
show patterns suggestive of COVID 19; however, this study is 
generally intended for hospitalized patients3. Different studies 
have been conducted worldwide to determine the diagnostic 
value of CT in SARS-CoV-2, finding sensitivity and specificity 
of 97% and 68%, respectively. Tao Ai et al. conducted a study 
involving 1014 patients, which attempted to determine the 
diagnostic value of chest CT scan in SARS-CoV-2 compared 
to RT-PCR. It was determined that the tomography has a high 
sensitivity for the diagnosis of COVID-19, especially in epide-
mic areas, and that it should be taken into account for patient 
screening, evaluation, and follow-up4,5.

In this study, we aim to compare a CT score created based 

on the most common radiological patterns in chest CT scan 
with the results of the RT-PCR in patients entering the ED with 
a presumptive diagnosis of COVID-19, and to determine whe-
ther analytical biomarkers, such as ferritin and the D-dimer, 
can interact with the score and improve the diagnostic efficien-
cy of the score.

Materials and methods 
A prospective observational cohort study was conducted 

in 30 patients with suspicion of SARS COV-2 admitted to the 
Pablo Arturo Suárez Hospital ED in March-July 2020, com-
paring the diagnostic correlation of a tomographic score and 
biomarkers, such as ferritin and D-dimer, with the standard 
RT-PCR diagnostic test.

Tomographic score
It was built by assigning a score based on CT findings re-

ported in the Japanese Coronavirus Disease 2019 (COVID-19) 
study: A Systematic Review of Imaging Findings in 919 Pa-
tients6, The following scores were determined: bilateral invol-
vement in 12 meta-analysis studies was for a whole of 497 
patients, where 435 presented this finding, corresponding to 
87.5% (2 points); peripheral distribution - 12 meta-analysis stu-
dies were evaluated for a total of 121 patients, out of which 92 
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presented this type of lesion, corresponding to 76% (2 points); 
posterior involvement - 1 meta-analysis study is for 51 pa-
tients, 41 of whom had these findings, corresponding to 80.4% 
(2 points); a multilobar involvement - with 5 meta-analysis 
studies of 137 patients, of whom 108 had these findings, co-
rresponding to 78.8% (2 points); ground glass opacities were 
evaluated in 22  meta-analysis studies with 393 patients, out 
of whom 346 had this, corresponding to 88%; the consolidation 
- in 10 meta-analysis studies, where 204 patients were asses-
sed, 65 had this complication, corresponding to 31.8% (1 point).   

such as SOFA (it is a daily measurement system of multiple 
organ failure: respiratory, cardiovascular, coagulation, hepatic, 
renal, neurological; it is a prognostic indicator), APACHE II (it 
estimates the probability of death of a patient according to the 
values of a series of physiological variables, plus age and pre-
vious health status), CT score, ferritin, and D-dimer.

The Chi-square test or Fisher's exact test was used for 
qualitative variables.

To compare the CT score, ferritin, and D-dimer per PCR 
result for COVID 19, the graphic function of the RStudio pro-
gram and the gstatsplot, and ggbetweenstats packages were 
used.

The Receiver Operating Characteristic (ROC) curve was 
applied to determine positive PCR prognosticators for CO-
VID-19 by determining cut-off points and calculating the pa-
rameters for diagnostic tests: sensitivity, specificity, positive 
predictive value, negative predictive value, accuracy, and odds 
ratio.  At a multivariant level, the logistic regression approach 
was used, determining predictors and defining the predictive 
equation. Statistical significance was set for p-value <0.05.

Ethical Considerations
Researchers have respected the bioethical principles of 

human research. The data obtained is secondary, obtained 
from the blogs and medical records; the identification of the 
patients will not be disclosed and has been recorded to avoid 
recognition. We also have permission to publish this work from 
the authorities and the Department of Teaching and Research.

Results
30 patients were tested with PCR for COVID-19, of which 

15 PCR test results were positive and 15 negatives. The ave-
rage age of patients stood at 52 years; significant differences 
were observed between the PCR results with p-value 0.045, 

Table 1. Clinical Characteristics of Patients who were Tested with PCR for COVID-19.

Inclusion and exclusion criteria
Within the inclusion criteria are patients over 18 suspec-

ted of having SARS COV-2.
Patients under the age of 18 and over 85, and those who 

are carriers of primary immune pathologies, HIV-like infectious 
and neoplastic pathologies, were excluded from the study.

Statistical processing
The analyses were performed using the RStudio and IBM 

SPSS version 25 statistical packages, using descriptive statis-
tics, using tables and charts, representing absolute and rela-
tive values of qualitative variables, and measures of central 
tendency and scatter for quantitative variables.

The assumption of normality of quantitative variables was 
verified using the Shapiro-Wilk test, where the t-test was used 
for quantitative variables with a normal distribution (age), and 
the Mann Whitney test for non-normal quantitative variables, 
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with the average age of 57 years for positive PCR vs. 46 years 
for negative PCR results. The sample was made up of 80% 
male majority. Among the most frequent comorbidities was 
diabetes mellitus - 23.33%, Arterial Hypertension (AH) - 
16.67%, obesity - 13.33%, COPD - 10%, among others. Para-
meters associated with mortality risk showed an average of 
12.77 for APACHE II and 3.87 for SOFA, the mortality rate was 
16.67% with no differences observed in these parameters re-
lative to the PCR outcome (see table 1). 

When comparing CT score between patients with positive 
or negative results, significant differences with p-value 0.009 
were observed, where the mean was 5.13 (95% CI 3.83-7.07) 

for negative PCR vs. 8.33 (95% CI 7.3-9.17) for positive PCR; for 
this test, the effect size r was observed (0,48), which indicates 
that the relationship between CT score and PCR result for CO-
VID-19 is medium. (see Figure 1)

For ferritin, when comparing patients with positive and ne-
gative PCR, significant differences were observed with a p-value 
of 0.022, where the means were 839.31 ng/ml (95% CI 542.64-
1201.48) for negative PCR vs. 1327.25 ng/ml (CI 95% 1198.52-
1491.76) for positive PCR, for this test the effect size r (0.42) 
was observed, indicating that the relationship between ferritin 
and the PCR result for COVID-19 is medium. (see Figure 2) 

Figure 1. CT score comparison with PCR 
results for COVID-19.

Figure 2. Comparison of ferritin by PCR re-
sults for COVID-19.

Comparative Pilot Study Between a Tomographic Score and RT-PCR to Determine Diagnostic Prediction in Patients with COVID 19
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Figure 3. D-dimer comparison by 
PCR results for COVID-19.

Comparing the D-dimer between patients with positi-
ve and negative PCR did not find any significant differences; 
however, their averages were 1244.81ng/ml (CI 95% 698.14-
2159.83) for negative PCR and 1193.55 ng/ml (CI 95% 856.51-
1530.12) for positive PCR. (See Figure 3)

The CT score, ferritin, and D-dimer variables were consi-
dered to determine if they could be positive PCR predictors for 
COVID-19.

Targeted evaluation of the area below the ROC curve to 
estimate positive PCR results for COVID-19 was for a CT score 
of 0.776 (0.613-0.938) and ferritin 0.742 (0.551-0.933). These 
areas showed confidence intervals that do not include the va-
lue 0.5, which proved to be significant to predict positive PCR 
for COVID-19, whereas the D-dimer, whose area under the cur-
ve was 0,613 (0,402-0,825), was not significant. (see Figure 4) 
Based on the ROC curve, the cut-off points for CT scores were 
established at seven (7), while for ferritin at 883 ng/ml.

For the CT score cut-off point, PCR was considered as 
positive if it was ≥ 7; otherwise, PCR was considered negati-
ve, resulting in a sensitivity of 93.33%, specificity 53.33%, PPV  
66.67% (positive predictive value: likelihood of disease if a po-
sitive test result is obtained), NPV 88.89%(negative predictive 
value: the probability that a person with a negative test result 
is healthy), accuracy 73.33%. Besides, an odds ratio suggests 

that patients with CT score ≥ 7 are 16 times more likely to 
have a positive PCR result for COVID-19 than those reporting 
CT score <7.

On the other hand, the ferritin cut-off point was conside-
red as PCR positive if this was ≥ 883; otherwise, it was deemed 
to be negative. Sensitivity obtained was 93.33%, specificity 
66.67%, PPV 73.68%, NPV 90.91%, accuracy 80%, the odds ra-
tio at cut-off point was significant. This indicates that patients 
with ferritin ≥ 883 ng/ml are 28 times more likely to have a 
positive PCR result for COVID-19 as compared to patients with 
ferritin <883 ng/ml. 

Through logistic regression, the multivariant relationship 
and predictive model for PCR positive COVID-19 were determi-
ned, based on the CT score cut-off points and ferritin.

The results showed that the CT score cut-off points p-va-
lue 0,008 and ferritin p-value 0,003 were positive PCR pre-
dictors for COVID-19, where CT score values ≥7 and ferritin ≥ 
883 were 53,51 and 80,18 times more likely to present positive 
PCR for COVID-19. 

The logistic regression equation based on the βi coeffi-
cients and the cut-off points of the CT score and ferritin, as 
well as the constant of the model, allowed to predict the group 
membership, i.e. positive or negative PCR for COVID-19, where 
the concordance of results was obtained in 90%.
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Figure 4. ROC curve to predict positive PCR for COVID-19, 
based on CAT score, ferritin, and D-dimer.

Table 2. Diagnostic test parameters for positive PCR results 
for COVID-19, based on CT score cut-off points and ferritin.

Table 3. Logistical regression to predict positive PCR for COVID-19.

Table 4. Diagnostic test parameters for positive PCR COVID-19 based on the logistic regression model.

Comparative Pilot Study Between a Tomographic Score and RT-PCR to Determine Diagnostic Prediction in Patients with COVID 19
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The prognosis or classification, based on the regression 
model, resulted in a sensitivity of 86.67%, specificity 93.33%, 
PPV 92.86%, NPV 87.50%, accuracy 90%.

Discussion
In the current SARS COV 2 pandemic, around 80% of in-

fected patients have mild disease symptoms and recover after 
2-3 weeks. In severe patients, lung impact develops between 
days 7 and 10; the severity of the disease is mainly due to cyto-
kine release inflammatory syndrome ('cytokine storm'). This 
is where typical tomographic findings, established as patterns 
for diagnosing COVID 19 disease, are evidenced. Once infec-
ted patients progress to acute respiratory distress syndrome 
(ARDS), more than 10% of them worsen within a short period 
and die of multiple organ failure.

Severe cases of COVID-19 are presented primarily in ma-
les over the age of 50. In our study, we replicate this data with 
a predominance of the male sex and an average age of 52. The 
comorbid factors associated with severe disease are arterial 
hypertension, diabetes mellitus, pneumopathy, and obesity - 
factors found in the population studied in our series7.

The gold standard diagnostic test for COVID-19 is the RT-
PCR, which was taken as a comparator of the CT image score, 
built for the study. Typical image characteristics include inters-
titial pattern, extensive consolidation with multifocal ground 
glass images, bilateral involvement, peripheral or subpleural 
distribution, rear, and lower lobe predilection, and multiple le-
sions. Based on these patterns, we set a score for the diagnos-
tic imaging of this disease8.

As for imaging scales, the CO-RADS scale, used by medi-
cal imaging specialists, assesses COVID-19 pulmonary invol-
vement with the help of chest CT and provides good predictive 
performance in patients with moderate to severe symptoms. 
But as clinicians, we have found it imperative to present a di-
fferent way to score image findings simply, in real-time and 
without the strict necessity for a physician specializing in ima-
ging; the tool, which allows to have diagnostic certainty and 
to make clinical-therapeutic decisions and the one that has 
results adequately correlated with the RT-PCR test, providing 
an additional instrument for the clinical physician in charge of 
the first-line care in the current pandemic9.

The CT score cut-off point was determined to be ≥7, with 
an odds ratio of 16, i.e., patients who achieve this score are 16 
times more likely to have a positive PCR for COVID-19 than 
those with lower values, with high sensitivity values (93.3%) 
and negative predictive value (88.89%). This data correlates 
with international studies such as Ai et al. and Fang et al., 
which demonstrated in 1014 and 51 patients respectively, the 
usefulness of CT concerning RT-PCR with high sensitivities of 
97% and 98%10,11.

There are patients with typical COVID 19 tomographic 
patterns, with negative PCR tests; if the clinic is reliable, this 
could correspond to false-negative results, and it could be 
explained by the variety of types of tests on the market avai-
lable for the detection of this virus, the variation in the detec-
tion rate by different manufacturers, and a low viral load on 
the patient. Considering that in most cases, patients go to ED 
when the disease presents symptoms of pulmonary involve-
ment; this happens when viral load is sometimes undetectable 
in the upper respiratory tract. Another inconvenience could be 
an inadequate clinical sample, since, as well as many other 
tests; this one is also centered around the dependent operator 
framework.

In this context, obtaining a CT scan will help us support 
early diagnosis and faster patient classification, even if the RT-
PCR test is not reported or available or when the PCR result is 
negative and clinical suspicion is high12.

As for diagnostic biomarkers and laboratory forecasts, 
ferritin is the predictor of the hyperinflammatory state given 
by the cytokine storm, and the D-dimer is the marker for iden-
tifying the procoagulant state of the blood system in infected 
patients.

In our research, the cut-off point found for ferritin was ≥ 
883 ng/ml, the odds ratio being at 28 at the significant cut-off 
point, which implies that patients with these ferritin values are 
28 times more likely to have a positive PCR for COVID-19 as 
compared to the ones with ferritin <883 ng/ml; high sensitivity 
(93.33%) and negative predictive value (90.91%).

In two studies conducted in China by Wang et al. and Sun 
et al.13,14, severe patients showed serum ferritin values > 800 
µg/L, reporting significant differences between mild and too 
severe groups. Besides, high levels of D-dimer were found 
in severe and too severe patients. To sum up, these studies 
showed a correlation between gravity and high inflammatory 
biomarkers.

Our data reveal correspondence comparing them to the 
studies mentioned above regarding ferritin cutting values, with 
a very similar cut-off point. However, concerning the D-dimer, 
they differ with the other findings since we did not find any 
statistical association between the RT-PCR and the D-dimer.

Finally, employing logistic regression, the multivariate re-
lationship was determined with the cut-off points of the CT 
score (≥7) and ferritin (≥ 883 ng/ml), which determine the 
OR of 53.51 and 80.18 respectively, the high value of OR can 
be explained by the small sample. In the predictive model, 
generated by the logistic regression equation, the model-ba-
sed classification yielded a sensitivity of 86.67%, specificity 
93.33%, PPV 92.86%, NPV 87.50%, accuracy 90%, i.e., the two 
tests give a high diagnostic probability of COVID-19, turning 
the finding into a tool of high diagnostic value.

The limitation of our work, being a pilot study, was the size 
of the sample, but this analysis may be the starting point for 
new studies on this subject with a broader sample that could 
analyze other variables and healthy outcomes, such as mor-
tality.

Conclusions
The tomographic score, created for this pilot study, yielded 

promising results; it provided an excellent diagnostic correlation 
with the RT-PCR with a cut-off point greater than or equal to 7 
and, being augmented with the ferritin biomarker with values 
equal to or greater than 883 ng/ml, and thus reached a predic-
tive diagnostic level.

It becomes mandatory to expand the sample of this study 
to verify if the results are replicated. For the time being, we will 
add the score to our hospital's diagnostic arsenal to facilitate 
the diagnosis and treatment of this disease.
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