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ARTICLE INFO ABSTRACT

Keywords: Background: Coronavirus disease is primarily transmitted through the respiratory route and bodily contact. The
COVID-19 fatality in COVID-19 cases was alarming in the initial days. This study analyzes hematological and biochemical
Critical illness markers of COVID-19 non-survivors.

Biomarkers

Material and methods: In this single-center study, records of 249 patients hospitalized with COVID-19 were
studied for hematological profile and biochemical markers. Records of patients with laboratory-confirmed
COVID-19 disease hospitalized between April 14, 2020, to August 15, 2020, were included in the analysis.
Results: Significantly, the disease mortality was associated with increased procalcitonin (P < 0.05), C-reactive
protein (P < 0.05), aspartate transaminase (P < 0.05), serum potassium (P < 0.05), neutrophils count (P < 0.05),
white blood cell count (P < 0.05), prothrombin time (P < 0.05) and activated prothrombin time (P < 0.05) in
patients reported abnormal x-ray findings. Further, patients with abnormal radiological findings significantly
showed a reduced level of lymphocyte counts (P < 0.05), oxygen saturation (P < 0.05), and partial oxygen
pressure (P < 0.05). Reduced level of aspartate aminotransferase (P < 0.05), alanine aminotransferase (P < 0.05)
and lactate dehydrogenase (P < 0.05) reported significant association with mortality among patients with
COVID-19.

Conclusions: The clinicians may consider the hematological and biochemical parameters in the patients with
COVID-19 in future decision-making. These indicators might support clinical decisions to identify high fatality
cases and poor diagnosis in the initial admission phase. In COVID-19 patients, we recommend close monitoring
on procalcitonin, C-reactive protein, neutrophils count, and white blood cell count as a clinical indicator for
potential progression to critical illness.

L-lactate dehydrogenase
C-Reactive protein

1. Introduction

Coronavirus disease 2019 was first reported in Wuhan city, Hubei,
China, in the last week of December 2019." The disease reported in a
cluster of atypical pneumonia cases and primarily transmitted through
respiratory and body contact.” Patients with coronavirus disease
demonstrated a series of clinical symptoms, including raised body
temperature, cough, headache, nausea, vomiting, anorexia, diarrhea,
dyspnea, multiple organ dysfunctions.® A large proportion of infected
patients reported mild symptoms of the disease and recover.” Some
patients progressively develop serious complications, including sepsis,
acute respiratory failure, metabolic acidosis, heart failure, kidney injury,

hypoxic encephalopathy, and eventually die of the illness.®> A recent
report reported a few new symptoms, including anosmia and ageusia.’
Considering high transmission and infectivity patterns, World Health
Organisation announces it as an emergency of public health concern on
March 31, 2020.° In the initial phase of the disease outbreak, the mor-
tality ranges from 2 to 5%, much higher in the elderly.® The mortality in
coronavirus cases admitted in Wuhan city reached 7% in the outbreak’s
initial days.”

Early identification of severe illness risk factors can help clinicians
facilitate appropriate remedial measures and help control mortality.®
Earlier existing literature on laboratory-confirmed coronavirus cases
reported changes in the patients’ biochemical parameters, including
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lymphocyte count, neutrophil count, and D-dimer status.”° Another
study reported changes in inflammatory markers in patients with
COVID-19, including C-reactive protein (CRP), erythrocyte sedimenta-
tion rate (ESR), and Interleukin-6.° Likewise, another work reported
lymphocytopenia, high blood sugar, gamma-glutamyl transferase
(GGT), high lactate dehydrogenase (LDH) in more COVID-19 patients. 10
Further, laboratory findings of 77 COVID-19 deaths and 852 COVID-19
patients also demonstrated an increase in urea, cardiac troponin, crea-
tine kinase, D-dimer, C-reactive protein (CRP), lactate dehydrogenase
(LDH), IL-6, and lower level of lactic acid levels and lymphocytes.'!>'?
Analysis of 143 cases of COVID-19 revealed a higher level of C-reactive
protein, D-dimer, lactate dehydrogenase, serum amyloid, and lower
level of albumin are directly associated with developing a critical
illness.’

This study performed a profile evaluation of 252 patients with
COVID-19 hospitalized at a tertiary care teaching hospital, Northern
India. The study retrospectively reviewed the Case files of patients with
COVID-19 and compared the clinical and biochemical characteristics
between survivors and non-survivors’ cases, which may guide clinicians
to identify severe cases initially and facilitate appropriate supportive
management.

2. Material & method
2.1. Ethical consideration

The study was approved by the Institutional Ethics Committees
(AIIMS/IEC/20/442). The medical record department was informed
before reviewing the record. The need for written consent was deferred
considering the research design.

2.2. Data collection

All the records of patients with laboratory-confirmed COVID-19
disease'® hospitalized in one of the apex health care teaching center,
North India, were extracted for a detailed review. Data available
included haematological profile, biochemical markers, coagulation
profile and arterial blood gas measures in the record of patients hospi-
talized with COVID-19. Findings on socio-demographic characteristics,
initial symptoms and physical examination are under considered for
publication in other journal.

2.3. RNA extraction of virus

As per ICMR/Govt. of India guidelines, Nasopharyngeal and Nasal
swab were collected in Viral Transport Medium and sent to our State
Level Viral Research Diagnostic Laboratory (VRDL) situated within the
Institute.'* In the lab, viral RNA was extracted using a magnetic
bead-based automated system Kingfisher Flex system 96 well RNA
extractor (ThermoFisher scientific) and MagMax Viral RNA extraction
kit (Thermo Fisher Scientific).!® About 200 pL of sample and 5 pL
bacteriophage MS2 mixture was processed with 60 pL Viral RNA yield.
Extracted @ RNA  was processed for real-time Reverse
transcriptase-polymerase chain reaction (rt-PCR) using a commercial
multiplex rt-PCR kit for SARS CoV-2 detection (Tagpath Covid-19
combo kit by Thermo Fisher Scientific) and Quantstudio-7 real-time
Thermocycler (Thermo Fisher Scientific). Briefly, 25 pL of reaction
volume (6.25 pL of the master mix, 1.25 pL of assay mix, i.e., primers
and probes for N, S, ORF1b and MS2 targets, 7.5 pL of nuclease-free
water, and 10 pL of RNA extracts) underwent real-time PCR at recom-
mended thermal condition, i.e., Uracil-N-Glycosylase incubation at
250C for 2 min (1 cycle), Reverse transcription at 530C for 10 min (1
cycle), Activation at 950C for 2 min (1 cycle), Denaturation at 950C and
Annealing/Extension at 600C (last 2 stages sequentially for 40 cycles).
At the end of PCR cycles, amplification curves (fluorescence) were
checked at different preset dye channels, e.g., FAM (ORF1b), VIC (N
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gene), ABY (S gene), and JUN (MS2). The cut off Cycle Threshold
(Ct-value) was 35 (as per kit manufacturer’s recommendation), and Ct
values below this were considered positive for SARS-CoV-2 infection.

2.4. Statistical analysis

Data are transformed into a Microsoft Excel spreadsheet and
analyzed using Statistical Package for Social Sciences (SPSS) Version 23.
Descriptive statistics; Mean and standard deviations were used for the
comparison of continuous variables ensuring normal distribution. Me-
dian and interquartile range (IQR) was used to present the findings.
Independent sample -t-test was applied to compare survivors’
biochemical and hematological findings to non-survivors in COVID-19
patients. The level of significance was set at p < 0.05 (two-sided).

2.5. Case definitions

The management guidelines issued by Govt. of India, Ministry of
Health & Family Welfare (MoHFW), Directorate General of Health
Services (DGHS) for treating SARS-COV-2 patients are used to define a
Case. As per the guidelines, a case with respiratory rate< 30 breaths/
min with severe respiratory problems and SpO2<90% at room air along
with fever and suspected respiratory infection stated a critical case for
COVID-19. Further, bilateral opacities unexplained by effusion, lobar
and lung collapse, or nodules on chest imaging (x-ray, CT scan, or lung
ultrasound) were considered a case with acute respiratory distress syn-
drome (ARDS).'® This study undertakes imaging study findings (X-ray),
biochemical, and hematological changes among patients hospitalized
with COVID-19. In the present study, survivors included the patients
hospitalized with COVID-19 and discharged after undergoing supportive
management at the intensive care unit. Mortality refers to death due to
COVID-19 infection during hospitalization. Earlier scientific work also
stated admission of a patient in an ICU, use of a ventilator, and death as
an indicator of critical illness in patients with COVID-19.'7-'8

3. Results
3.1. Hematological profile

The study is a part of a primary study under consideration for pub-
lication in the journal of infection and public health (See Supplementary
File in Appendix). The mean age of 249 COVID-19 patients was 45.15
(16.35) range, 7-85 years. 58 patients died with a median age of 55
years old, which was significantly higher than the survivors’ group (P <
0.05). Blood cell analysis showed that neutrophil counts were signifi-
cantly higher in the death group than survivors (P < 0.05). Besides, the
lymphocyte count remains significantly higher in the survivors’ cohort
(P < 0.05). However, there is no significant difference in white blood
cells and platelet count between the survivors and death cohort (all P >
0.05). In terms of hemoglobin estimation, the survivors’ cohort signifi-
cantly reported a higher hemoglobin level than the death cohort (P <
0.05). Besides, there was no significant difference in the D-dimer level
between the groups (P > 0.05). (Table 1 & 2).

Further, the hematological profile is compared based on x-ray find-
ings in patients with COVID-19. Findings showed that white blood cells,
neutrophils count, and platelet count was significantly higher among
patients with abnormal X-ray findings than their counterparts (all P <
0.05). However, the lymphocyte count was significantly higher in the
cohort with normal x-ray findings (P < 0.05). Besides, there was no
significant difference in hemoglobin in both the cohorts (P < 0.05). The
duration of partial thromboplastin and activated thromboplastin time
was significantly higher among the cohort reported abnormal x-ray
findings (all P < 0.05) (Table 3).
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Table 1
Clinical Characteristics of patients with COVID-19 (N = 249).
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Normal Mean + SD Median (IQR)/n
Clinical characteristics range
White blood cell count, x 3.5-4.5 7.7 £43 7.4(4.9-9.3)/247
10%/L
Neutrophils count, x 10°/ 1.8-6.3 69.09 + 6.9(5.9-8.3)/247
L 15.54
Lymphocytes count, x 1.1-3.2 1.60 +1.37 2.1(1.2-3.1)/247
10°/L
Platelet, x 10°/L 125-350 191.29 + 181(137-231)/247
92.24
Hb, g/L 11.5-15.0 12.40 + 2.34 12.72(11.14-4.65)/
247
PT, s 9-14 14.46 + 6.40 13(12-14.28)/240
aPTT, s 20-40 34.34 + 31.2(27.9-35.05)/
14.01 93
Serum sodium, mmol/L 135-145 138.49 + 139(136-142)/246
5.57
Serum potassium, mmol/ 3.5-4.5 4.25 + 0.74 4.2(3.8-4.2)/246
L
Serum chloride, mmol/L 95-105 95.77 + 97(94-99)/244
10.35
AST, U/L 8-40 58.26 + 35.9(24.1-59.8)/
78.92 244
ALT, U/L 5-35 203.53 + 36(24.8-62.3)/246
141.59
LDH, U/L 109-245 729.20 + 513.3(425.7-817)/
621.44 46
Direct bilirubin, mmol/L 0.1-0.3 0.65 + 2.10 0.3(0.22-0.42)/246
Indirect bilirubin, mmol/ 0.2-0.8 0.54 + 1.59 0.26(0.18-0.39)/
L 245
TBIL, mmol/L 3.4-20.5 1.19 + 3.63 0.56(0.4-0.8)/246
CRP, mg/L 0-5 56.73 + 10.15(2.46-79.25)/
89.87 145
D-dimer, ng/mL <250 723.69 + 623(333-908)/55
702.43
CPK-MB 0-25 38.72 + 27.2(18.55-39.05)/
39.35 85
Procal, ng/mL <.004 8.50 + 16.97 0.19(.04-5.4)/55
Pa02, mmHg 75-100 88.25 + 98(84-92)/249
14.74
Sp02, % 95-100 94.40 + 6.62 96(94-98)/248

LDL low-density lipoprotein; HDL high-density lipoprotein; TBIL total bilirubin;
ALT alanine aminotransferase; AST aspartate transaminase; CK-MB creatinine
kinase muscle and brain; APTT activated partial thromboplastin time; PT pro-
thrombin time; CRP C -reactive protein; Proca procalcitonin; Hb hemoglobin.

3.2. Blood biochemical profile, inflammatory markers, and coagulation
profile

Analysis of the biochemical profile showed that the death cohort
significantly has higher serum potassium (P < 0.05) than the survivors’
group. However, there was no significant difference observed in serum
sodium and chloride level in both the groups (all P > 0.05). Besides, the
level of aspartate transaminase (AST)) and alanine transaminase (ALT)
reported to be significantly (all P < 0.05) higher among the death cohort
indicates more severe liver injury in the group. However, there was no
significant changes observed in the status of direct bilirubin, indirect
bilirubin, and total bilirubin between the two groups (all P > 0.05). C-
reactive protein and procalcitonin level reported significantly higher
among the death cohort in contrast to survivors (all P < 0.05). However,
there was no significant difference (P > 0.05) observed for CPK-MB level
in both groups. Further, the level of prothrombin activated prothrombin
time and lactate dehydrogenase (LDH) reported significantly higher (all
P < 0.05) in the death cohort. In contrast, the level of partial oxygen
pressure (PaO2) and oxygen saturation (SpO2) reported significantly
lower in the death cohort than in survivors hospitalized in the intensive
care unit (all P < 0.05) (Table 2).

Further, both the groups were compared for biochemical profile and
inflammatory markers. The findings showed that serum potassium level
was significantly higher in patients with abnormal X-ray findings (P <

Table 2

Comparison of clinical characteristics among patients with COVID-19 (N = 249).
Clinical characteristics Mean SD p-value

Survivors (n = Non-Survivors (n =
191) 58)
White blood cell count, x 7.6 + 3.7 8.7 £ 6.0 0.003*
10%/L
Neutrophils count, x 10°/L 6.5+ 1.5 81+1.3 <0.001
Lymphocytes count, x 10%/  2.4.41.4 1.5+ 1.7 <0.001
L

Platelet, x 10°/L 197.07 + 84.53 171.58 +£ 113.40 0.069
Hb, g/L 12.66 + 2.19 11.49 + 2.59 0.001*
PT, s 13.43 + 4.65 18.10 + 9.67 <0.001
aPTT, s 30.86 + 4.87 51.10 + 2687 <0.001
Serum sodium, mmol/L 138.24 + 4.46 139.35 +8.31 0.191
Serum potassium, mmol/L 4.18 £ 0.60 4.49 +1.04 0.005*
Serum chloride, mmol/L 96.12 + 10.78 94.65 + 8.75 0.357
AST, U/L 60.61 + 59.18 88.16 + 124.84 <0.001
ALT, U/L 49.94 + 58.12 112.14 + 267.63 0.003*
LDH, U/L 635.18 + 298.09 1356.00 + 1496.80 0.007*
Direct bilirubin, mmol/L 0.62 £ 2.24 0.73 £ 1.50 0.725
Indirect bilirubin, mmol/L 0.49 £ 1.54 0.70 +£ 1.75 0.395
TBIL, mmol/L 1.12 +£3.75 1.43 £3.21 0.565
CRP, mg/L 33.89 + 63.72 161.25 + 116.26 <0.001
D-dimer, ng/mL 709.00 + 739.01 824.43 + 386.12 0.689
CPK-MB 36.24 + 36.48 49.42 + 49.87 0.229
Procal, ng/mL 2.04 +£7.68 24.25 + 22.69 <0.001
Pa02, mmHg 90.83 +11.87 79.77 £ 14.49 <0.001
Sp02, % 95.98 + 4.66 89.21 + 9.08 <0.001

Table 3

Clinical characteristics based on radiological findings in patients with
COVID-19 (N = 249).

Clinical characteristics X-Ray findings, Mean + SD p-value
Normal (n = Abnormal (n =
191) 58)
White blood cell count, x 10°/  7.48 + 3.30 7.96 + 5.65 0.002*
L
Neutrophils count, x 10°/L 62.49 + 13.91 80.19 + 13.74 <0.001
Lymphocytes count, x 10%/L 29.89 +12.73 16.06 - 17.43 <0.001
Platelet, x 10°/L 200.66 + 90.81 175.71 £+ 92.98 0.038
Hb, g/L 12.58 + 2.43 12.09 + 2.14 0.113
PT, s 13.51 +5.42 16.08 + 7.53 0.002*
aPTT, s 32.57 + 14.70 39.44 £ 10.49 0.032
Serum sodium, mmol/L 138.13 + 4.40 139.10 + 7.20 0.184
Serum potassium, mmol/L 4.12 £+ 0.55 4.46 + 0.93 <0.001
Serum chloride, mmol/L 96.17 £ 11.51 95.11 + 8.12 0.437
AST, U/L 43.05 + 45.43 86.12 + 112.77 <0.001
ALT, U/L 42.41 + 45.25 100.41 + 215.81 <0.001
LDH, U/L 681.58 + 684.23  827.62 + 471.90 0.461
Direct bilirubin, mmol/L 0.69 + 2.49 0.57 £ 1.19 0.629
Indirect bilirubin, mmol/L 0.54 +£1.70 0.55 £ 1.38 0.957
TBIL, mmol/L 1.23 + 4.15 1.12 + 2.54 0.829
CRP, mg/L 20.88 + 46.17 118.96 + 11.43 <0.001
D-dimer, ng/mL 713.63 £+ 774.60 741.30 + 572.83 0.890
CPK-MB 33.06 + 22.26 49.64 + 59.02 0.065
Procal, ng/mL 0.55 + 1.54 16.73 + 21.38 <0.001
Pa02, mmHg 93.20 + 8.60 79.94 + 18.69 <0.001
Sp02, % 96.92 + 3.96 90.19 +7.93 <0.001

LDL low-density lipoprotein; HDL high-density lipoprotein; TBIL total bilirubin;
ALT alanine aminotransferase; AST aspartate transaminase; CK-MB creatinine
kinase muscle and brain; APTT activated partial thromboplastin time; PT pro-
thrombin time; CRP C —reactive protein; Proca procalcitonin; Hb hemoglobin; P
< 0.05 was considered significant.

0.05). However, there was no significant difference in both cohorts’
chloride and sodium level (all P > 0.05). There was no significant dif-
ference in liver studies observed on direct bilirubin, indirect bilirubin,
total bilirubin, and lactate dehydrogenase status between both groups
(all P > 0.05). However, the level of alanine transaminase and aspartate
transaminase were significantly higher among patients who reported
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abnormal x-ray findings (all P < 0.05).

There is a significant difference in C-reactive protein and procalci-
tonin levels between patients who reported abnormal x-ray findings to
counterparts (all P < 0.05) in terms of inflammatory markers. There was
no significant difference in the lactate dehydrogenase and D-dimer
levels between the cohort (all P > 0.05). The oxygen saturation level and
partial oxygen pressure were significantly lower in patients who re-
ported abnormal on x-ray findings (all P < 0.05) (Table 3).

4. Discussion

With the continuous spread of COVID-19 cases worldwide and
different speculations of its effect on the human body are also flashing
every day, we are still inexperienced in understanding a few aspects of
COVID-19. However, we still have a lot to know about the effect of
COVID-9 on different biochemical and hematological profiles in patients
who survived or died due to COVID-19. Therefore, we summarised a
comparative analysis of hematological and biochemical characteristics
of 249 patients, analyzed the difference between survivors and death,
and presented with abnormal x-ray findings. This comparison is useful in
the clinical setting to support clinical decisions and improving the sur-
vival rate in severely ill patients.

This study showed that the median age of the patients who died with
COVID-19 was higher than the survived cohort. These findings are in
agreement with the earlier research on patients with COVID-19.%'° The
older population have more number of comorbidities, limited organ
function, reduced lung capacity, impaired immune system, biological
aging, and more severe complications, these are the common reason
pointed in earlier research on elderly with COVID-19,?%*! hence clini-
cians should treat them with more attention considering high-risk group.

Comparison of hematological findings showed that the death cohort
had higher neutrophils count, white blood cells, higher prothrombin
time, and activated partial thromboplastin time. Besides, the death
cohort had lower lymphocyte count, platelets, and lower hemoglobin
than survivors’ cases. This conclusion mostly matches earlier studies
conducted on patients with COVID-19.>'®%? However, the role of
platelet count in the mortality cohort should be described concerning
the development of sepsis complications. Earlier work on sepsis patients
in the intensive care unit discussed the role of platelet count in prog-
nosis.>*> However, thrombocytopenia’s exact role is still not clear in
terms of cause or consequence of patients with sepsis and need more
research in this direction to reach a specific conclusion. Therefore, cli-
nicians should keep a critical observation on patients with COVID-19
maintaining a track of low platelet count to act appropriately,
including anti-inflammatory therapy or platelet transfusion if required.
In severe cases, developing thrombocytopenia can mean more severe
damage leads to more substantial damage to the immune system.”

There were also significant differences among alanine transaminase,
aspartate transaminase, C-reactive protein, procalcitonin, and lactate
dehydrogenase between survivors and death cohorts, which are similar
to earlier research on COVID-19.%%%* Earlier studies said that level of
procalcitonin remains normal in patients with viral infections.?® In our
findings, the procalcitonin level was significantly higher in the death
cohort than that of the survived group indicate the possibility of multiple
infections at a time. Besides, we found a low level of serum potassium in
COVID-19 cases. These findings agree with a study that reported a
negative correlation of potassium with the disease severity in COVID-19
cases.” This is because a higher level of ACE 2 degradation impairs renal
control on potassium and makes it challenging for the clinicians to
manage hypokalaemia in a patient with SARS-COV-2.

In the present study, many other biochemical indicators showed a
significant difference between survivors and death cohort, such as AST,
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ALT, and LDH. The abnormalities in these indicators suggested that
SARS-COV-2 infection may harm hepatic, myocardial, and other human
body organs. These findings are an exact match to the earlier research on
patients with COVID-19 disease.”’ However, some clinical indicators
reported controversy in the present work compared to earlier work,
including-D-dimer and platelet count in patients with COVID-19. The
change in findings may be due high mortality among patients with
COVID-19 in initial days and a lack of complete information on the
status of D-dimer in all patients with COVID-19. Controversial presen-
tation of clinical characteristics among patients with COVID-19 need
further research on large sample across multiple centres to reach on a
specific conclusion.

As per this study finding concern, patient characteristics, including
age, leucocyte count, platelet count, inflammatory markers status,
hypokalaemia, and blood oxygen saturation, may be significant pre-
dictors for developing critical illness SARS-COV-2 patients. However,
these parameters need further evaluation in a larger number of cases and
should be used only for risk stratification purposes. COVID-19 is an
unpredictable, viral attack and may take a rapid turn to develop a severe
illness. Therefore, high-risk patients need strict monitoring round the
clock and supportive management timely.

4.1. Limitations

The study should be seen under many limitations. First, a retro-
spective cross-sectional study is limited to a single center and provides
no information on a cause to effect relationship. Secondly, only a limited
number of hematological and biochemical markers are studied, limiting
the findings’ implications. These markers and clinical characteristics
need further investigations and should be used for risk stratification in
patients with COVID-19. This study provides new insight into the sub-
stantial role of other clinical characteristics in patients with COVID-19.
By studying a large number of cases and the autopsy information, we
will surely get more precise information on clinical characteristics and
their role in treating the disease. This will further help to formulate a
robust plan to control and mitigate the pandemic at large.
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Appendices.
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In the cohort, 26.5% of patients advanced symptoms of critical illness. The rest were considered non-critical as per Indian treatment guidelines
issued by the Ministry of Health and Family Welfare (MoHFW), Directorate General of Health Services (DGHS). The summary of the findings is
presented in supplementary file 1.

Supplementary File

Demographic and clinical characteristics of SARS-COV-2 patients

(N=249).

Characteristics

Total, Mean (SD), [Range]

No
Age (mean SD) years
<40
>40
Gender
Male
Female
Admission criteria
Temperature
Febrile
Afebrile
Respiratory rate, (/mints)
Heart rate, b/mints
Blood pressure (mmHg)
Systolic (SBP)
Diastolic (DBP)
Smoking status
Former/Current
History of travel
Comorbidity”
CKD
CAD
HTN
DM
COPD
Immunodeficiency
Signs-symptoms
Fever
Cough
Abnormal cardiac rhythm
Dyspnea
Sore throat
Myalgia
Headache
Productive cough
Nausea & vomiting
Diarrhea
Unconsciousness

249

45.15 (16.35) [7-85]
118(47.39)
117(46.99)

171(68.67)
78(31.33)

112(44.98)

137(55.02)
21.81(4.01)[14-38]
97.76(19.82)[50—-169]

126.9 (21.24) [60—-260]
78.68/(14.49)[40—-140]

47/249 (18.88)
66/249 (26.51)
86/249 (34.54)
12/249 (4.82)
18/249 (7.23)
49/249 (19.68)
49/249 (19.68)
31/249 (12.45)
14/249 (5.62)

96/249 (38.55)
62/249(24.9)
07/249 (2.8)
80/249 (32.1)
18/249 (7.2)
10/249 (4.5)
07/249 (2.8)
18/249 (7.2)
8/249 (3.21)
18/249 (7.23)
66/249 (26.51)

“Comorbidity (yes); CKD-Chronic kidney disease; CAD-Coronary artery
disease, COPD- Chronic obstructive pulmonary disease; LAP- Lymph-
adenopathy; HTN- Hypertension; DM- Diabetes mellitus.
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