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Background: The latter half of 2019 saw the spread of a highly contagious and fatal s (s AR enlihe
respiratory tract disease originating in the Hubei province of Wuhan in China which
was labelled as COVID 19. Although a multi organ disease, it is seen to spread through
the respiratory tract with lung being the primary target. Aims and Objective: The study
was conducted to correlate the severity of lung involvement as assessed by the HRCT | DOI: 10.3126/ajms.v12i9.38323
severity, with the Viral Severity index, laboratory parameters, duration of hospital stay, E-ISSN: 2091-0576

viral clearance and resolution of lung symptoms. Materials and Methods: An observational P-ISSN: 2467-9100
retrospective study was carried out from the laboratory records of consecutive 208 patients

admitted to the tertiary care hospital between March 2020 to May 2020. Results: Out Copyright () 2021 Asian Journal of
of a total of 208 patients, 200(96 %) recovered and 8(4%) expired. The expired patients Medical Sciences

showed a higher average age (50.79+/- 17.42; 62.25+/-12.37) years in the recovered

& expired patients respectively (p=0.06). A longer duration of hospital stay was seen in
the expired patients (15.05 +/-9.55&18.62+/-10.22) days in the recovered & expired @ @ @
patients respectively. A low average (Hemoglobin) Hb values (12.17+/-2.01&10.9 + /-

2.31) g/dl in the recovered and expired patients respectively along with a higher total

WBC count was seen in the expired patients (8.62+/-3.81& 16.86 +/-12.79) k/U in the Thisworkis licensed under a Creative
recovered and expired patients with a highly significant p value of < 0.001). Higher CT Commons Attribution-NonCommercial
severity scores were seen in the expired patients (10.74 +/-5.57&17.12 +/-6.55) in the 40 International License.
recovered and expired patients respectively (p=0.0018). None of the expired patients

had a normal D Dimer level. HRCT values and the Rising D Dimer levels tend to show a

positive correlation with the disease outcome and progression. The Higher Viral severity

and HRCT score was associated with a longer duration of hospital stay reflecting a higher

duration of viral clearance. Conclusion: The Chest CT scores along with the laboratory

parameters like the total WBC count and the D Dimer levels can together act as important

parameters to monitor the Covid 19 disease course.
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INTRODUCTION A massive proportion of the world population has

been affected by the disease amounting to almost
The COVID 19 epidemic which originated in the Hubei 19 crores cases worldwide accounting for more
province of Wuhan in China spread in the latter half of 2019 than 42 lacs deaths worldwide till date. India alone
& was labelled as COVID 19 & the virus as SARS CoV 2.1t accounts for a massive proportion with 3 Cr cases &
was declared a Pandemic by WHO as eatly as in March 2020."%  over 4.25 deaths.
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The Pandemic spread globally as a multiorgan disease,
with the lung & the respiratory tract as the primary target,
with varying clinical manifestations associated with a high
morbidity and mortality.* The High-Resolution Computed
Tomography (HRCT) scans has a reported high sensitivity
in patients infected by SARS-CoV-2 in various studies**

Aims and Obijective

The study was conducted to study the correlation of HRCT
severity with the viral severity on RT PCR, variation of
laboratory parameters & the duration of hospital stay.

MATERIALS AND METHODS

A single-centre observational retrospective analysis was
done from the hospital records on 208 consecutive
patients with respiratory symptoms having a confirmed
COVID -19 infection confirmed by RT PCR (from the
nasal & oropharyngeal swabs) admitted to the tertiary
care hospital between Mar 2020 to May 2020, after
taking an approval from the Institutional Review Board
(NHLIRB from the meeting held on 8" June 2020: Dated
10/6/2020).

Out of a total of 2739 patients admitted, consecutive 241
expired patients & 530 recovered patients were shortlisted
during the study period, of which 208 (200 recovered & 8
expired) patients were studied after applying the inclusion
& the exclusion criteria. All patients with a laboratory
record of Viral Severity on RTPCR, Laboratory Parameters
like D Dimer levels & an HRCT done for the respiratory
symptoms following coronavirus infection, were included
in the study & the patients with an insufficient laboratory
data, incomplete laboratory records or lost to follow up
as they were transferred to other hospitals were excluded
from the study.

The days the patients were admitted till the time they
were discharged following a negative RT PCR test on two
occasions was recorded as the duration of hospital stay.
The duration between the RT PCR test & HRCT scan till
the outcome was recorded as the viral clearance & as the
time for a resolution of the lung involvement respectively.

The HRCT scans were done on 128 Slice Philips Scanner
& the findings were graded out of a total score of 25,as =
10(mild), 11 to 16(Moderate) & > 16(Severe) respectively.
The Viral severity was assessed on Thermo Fisher ABI
7500 & the Ct cycles on RT PCR as Low, Moderate &
High (> 32, 24- 31, & < 24) respectively. The Haematology
Parameters taken for comparison of results was done on
Siemens Advia2120i. The D Dimer levels was done on
STA Compact Max3. (Normal < 0.5 u/ml). The values
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were recorded as > 4 L/ml were analysed as exponentially
high values.

A univariate and multivariate analysis on the data was done
& was statistically analysed on SPSS 20.0 from IBM.

RESULTS

After Applying the Inclusion & Exclusion criteria, the total
number of patients enrolled in the study was 208 of which
200(96%) recovered & 8(4%) expired (Table 1, Figure 1).

The expired patients showed a significant association with
a higher CT severity and total WBC count along with a
higher average age, increased duration of hospital stay and
low Hb levels. No significant association with the Viral
Severity was seen between the two groups.

The average age for the Male & Female patients showed
no significant variation (Table 2).

The average increase in HRCT values showed a significant
variation (p<0.001) between the mild, moderate & severe
categories. A significant correlation with an increasing age,

Total Patients n= 208

Recovered SD Expired SD ttest P value

n = 200(96%) n=8(4%)
Age 50.79 17.42 6225 12.37 1.84 0.06
DOD-DOE/D 15.05 9.55 18.62 10.22 1.03 0.3
Hb 12.17 201 109 231 174 0.08
TC 8.62 3.81 16.86 12.79 5.16 <0.001
'S 27.88 5.03 2733 4.84 03 0.76
CT 10.74 557 1712 6.55 3.15 0.0018

Females SD Males SD t test P value
n=70 n= 138
51.81 17.61 50.94 17.77 0.137 0.89

. I 1
. O
Age DOD-DOE/D Hb TC 'S cT

mRecovered n = 200

Expired n=8

Figure 1: Comparison between the severity of parameters in the
recovered and the expired patients
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total WBC count, the average duration of hospital stays,
the duration of viral clearance & the resolution of lung
lesions. No correlation with the Viral severity & the HRCT
severity was seen (Table 3) (Figure 2,2a).

The Viral severity was analyzed in 131 patients. An average
decrease in the Ct cycles reflecting an increasing viral
severity was seen (p<0.001). A positive correlation with
an increase in the CT severity was seen. However, no
correlation of the viral severity with any other parameter
was seen (Table 4) (Figure 3,3a).

Comparison of variation of parameters with the viral
severity in the recovered patients (n=125) showed a higher
average duration for viral clearance was seen in patients
with a high viral severity along with a higher average age.
A higher average CT severity was seen in moderate and
severe viral severity in the recovered patients. However,
the expired patients (n=0) showed a negative association
with the HRCT severity (Table 5).

The D Dimer levels were analyzed in 193 patients.
A lower average age, normal total WBC count, & Hb
levels was seen in the patients with normal D Dimer.
The patients with exponentially high levels had a
higher average age low Hb, High Total WBC count &

Comparison of HRCT in the Recovered & Expired
Patients

b L.l 1.

Low0€ Moderate 315  High>16 Low08 Moderate 15 MHigh>16

Recovered Patients n=198 Expired Patients n=8

B No of patients uAge o Days of iliness{Avr ) m HbAvr)

mTC [Avr} mViral Severity(Avr) BHCT (Awr)

Figure 2: Comparison of HRCT in recovered and Expired patients

Comparison of HRCT Severity with other parameters

Average Mild Moderate

Parameters

Severe f P
value

Mean SD Mean SD Mean SD
Age 4391 18.09 54.8 15.46 56.52 14.67 10.456 <0.001

Mean Vs 2807 526 27.71 413 273 3.86 0.3704 0.6909
Ct Severity 468 3.1 1258 157 1797 2.04 458.9 <0.001
/25index

Hb 1233 189 12.02 19 1215 1.7 0.553 0.5761
Tc 78 373 865 3.86 1043 348 6.144 0.0026
DOA-DOD/E 1291 8.88 15.35 859 18.05 10.62 4.09 0.0182
PCR-DOD/E 1169 7.79 1451 7.31 18.23 10.51 8.076 0.0004

HRCT=DOD/E 691 448 643 426 881 6.99 3.111 0.0468

Increased HRCT severity. None of the patients in the
expired group had a normal D Dimer level (Table 6)
(Figure 4, 4a).

DISCUSSION

A comparison of the results was done with the other
similar studies. A comparison of Chest CT findings
in 154 patients with RT-PCR-confirmed COVID-19
pneumonia with other types of Viral pneumonia, Xiao Li
et al.,” highlighted the distribution of lesions on HRCT in
Covid 19 pneumonia.

Jie et al..* divided the clinical features of the patients
depending on the severity of the HRCT findings. Tan
et al.,” showed a statistically significant association
between the disease severity & the severity of the HRCT
scores.

Comparison of variation of Viral Severity with other

parameters
Mild Moderate Severe
Mean SD Mean SD Mean SD f p

Age 45.7 17.72 56.22 15.13 51.29 16.72 4.582 0.012
Mean Vs 33.5 1.31 27.87 1.85 21.87 2.34 293.46 <0.001
Ct Severity 9.36 5.98 13.61 5.07 10.06 6.43 7.864 0.0006
/25index

Hb 12.45 1.72 11.9 1.93 12.23 2.09 0.9394 0.3936
TC 10.63 7.99 10.28 4.26 8.14 4.13 2.148 0.121
DOA- 14.35 10.19 16.09 9.72 14.9 9.55 0.3843 0.6817
DOD/E

PCR 12.16 9.05 15.87 8.29 15.51 9.96 1.91 0.1523
-DOD/E

HRCT- 8.87 8.89 867 6.96 6.25 3.61 1.552 0.2158
DOD/E

VIRAL Severity in recovered and Expired patients n =131

Recovered Patients n=125 Expired Patients n=6
Mild Severe Moderate Mild

Severe Moderate

(<24) (24-32) (>32) (<24) (24-32) (>32)
No of 29 66 30 2 3 1
Patients
Age 50 50.88 45 70 63.6 77
PCR 16 15.46 12.31 6 11 8
-DOD/E
Hb 12.5 11.89 1259 12 11 8.2
TC 7.71 9 9.46 14.36 156.53 45.86
Mean VS 21.86 28 3353 22 28.6 34
CT 10.03 12.83 8.86 10.5 17.6 24
Severity
/25 Index
(Avr)
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HRCT severity with the Mortality
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Figure 3: Comparison of Viral severity in recovered and expired patients
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Figure 3a: Variation of Viral severity with various parameters
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Figure 4: Variation of D Dimer levels with various parameters
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Larici et al.,'” observed that the HRCT scans should be
considered as the modality of choice in assessing the
differential diagnosis with other infectious and non-
infectious lung diseases.

Study by Pan et al., concluded that an HRCT evaluation
was critical for an early detection, and evaluation of the
disease severity in COVID 19 pneumonia.

In a study by Dai et al.,'! the authors observed that, the
epidemiologic history and clinical characteristics of Covid

19 patient were more critical for the diagnosis than the
HRCT scans alone.
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Figure 4a: Comparison of D Dimer levels in the recovered and expired patients

Comparison of parameters with a variation of D Dimer levels

Normal Increased
Mean SD Mean SD f P

NO OF PATIENTS 81 101

AGE 45.93 15.37 56.03 16.22 14.094 <0.001
MEAN VS 2714 491 2849 3.93 2386 0.0946
CT SEVERITY 944 528 1193 577 6.153 0.0025
/25INDEX

Hb 1281 16 1167 1.86 10.386 <0.001
TC 752 3.2 9.98 538 1277 <0.001
DOA-DOD/E 13.34 6.35 16.66 11.19 3.33  0.0378
PCR -DOD/E 13.28 6.54 1557 10 1.566 0.2115
HRCT-DOD/E 6.5 381 8.02 699 2441 0.0897

Zhang et al.,'* proposed a higher Sensitivity of the HRCT
scans in the diagnosis of Covid 19 pneumonia.

A study by Liu et al.,"” showed that the higher HRCT scores
is positively correlated with the days of Viral clearance with
a median of 12- 14 days from the peak scores.

Lulu Gao et al.,' suggested that the imaging manifestations
of the early-stage coronavirus disease were mild and
atypical and need to be followed up with the laboratory
examination. Cao et al..,"’® concluded that an elevated CT
score along with an older age were strong predictors of
mortality.

Chen et al.,'* concluded that the HRCT scans had a more
severe involvement in older patients (> 60 years of age. Jie
Zhang et al.,'” observed the chest CT score in COVID-19
infection has a positive association with the WBC count,
acute phase reactants & an abnormal coagulation function.
In their study Y Wang et al.,'"® observed that the temporal
changes on CT might indicate the recovery or progression

8

of illness. Marco et al.,° concluded that a score of > 18 was
critical for predicting the mortality in both the univariate
and the multivariate analysis and that the CT score was
significantly correlated with the D Dimer levels.

In the studies comparing the D Dimer levels with the
HRCT scores and disease severity, Li et al.,” concluded
that the Mortality rate of COVID-19 infection showed
an increase with an increasing CT score, and an increasing
D Dimer level. Wang et al.,”” showed that the D Dimer
levels may predict the severity of inflammation in Covid-19
pneumonia. Ian Lorentt et al.,”” observed that the Patients
with a COVID-19 infection and pulmonary embolus had
higher D-dimer levels than those without pulmonary
embolus. thereby indicating an activation of blood
coagulation as a part of systemic inflammatory response
initiated by the virus.

In the studies comparing the viral severity with the HRCT
scores, Wei Zhao et al.,”! observed that the viral load of
COVID 19 is negatively correlated with the HRCT values
Long et al.,”” observed that RT PCR may produce a higher
percentage of false negative results compared to HRCT.

Limitations of the study

There are several shortfalls that can influence the outcome
of the study. The pandemic spread enormously within the
community and hence the flow of the patients into the
hospital might not be random. Though we analysed the
data of 2739 COVID-19 positive patients, the selection
criteria lead us to a cohort of only 208 patients which is
too small. A comprehensive study showing a comparison
of the disease progression with the changing trends
associated with each wave of the infection would give a
better scientific perspective and serve as a guide for the
disease progression.
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CONCLUSION

A comparison of the various studies demonstrates a similar
pattern of the variation of various parameters. Hence,
we can summarise that the HRCT values and the Rising
D Dimer levels tend to show a positive correlation with
the disease outcome and progression while no significant
correlation of the disease with the Viral severity was seen.
A higher Age (60-65 years) is associated with a higher
mortality which correlates with other studies on the disease.
Of particular significance is the observation that the D
Dimer levels were not normal in any of the expired patients,
which underscores the significance of D Dimer levels in
monitoring the disease progression. The Higher Viral
severity was associated with a longer duration of hospital
stay reflecting a higher duration of morbidity.

The average duration of hospital stay was higher in the
patients with a higher HRCT score (p=0.05), thus showing
a correlation with the Viral Clearance.

Hence, we can conclude that the important parameters
to monitor the Covid 19 disease course are the Chest
CT scores along with the laboratory parameters like the
Total WBC count & the D Dimer levels. An increasing
age remains a high-risk factor for mortality in the illness.
It can be implied from the study that the Viral Severity
on RT PCR does not correlate with the disease severity
and outcome. The most significant association with the
disease severity and prognosis was seen with the HRCT
scores, Total WBC count and raised D -Dimer levels. The
duration of the hospital stay shows a significant association
with rising HRCT severity.
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