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ABSTRACT

Introduction: The most common thromboembolic condition in coronavirus disease 2019 (COVID-19) is acute pulmonary embolism (APE). 
Factors associated with transfer to the intensive care unit among cases diagnosed with COVID-19 are separately known for COVID-19 and 
APE. However, it is important to identify factors associated with transfer to intensive care in patients with COVID-19-related APE. This study 
aimed to determine these factors in the coexistence of these conditions. 

Methods: Adult patients diagnosed with APE by pulmonary computed tomography angiography were included in this cross-sectional study. 
The patients’ demographic and laboratory data, Wells scores, pulmonary embolism severity index (PESI) scores, and imaging findings were 
recorded. Pairwise comparisons were made between the patients with and without intensive care unit admissions.

Results: Of the 123 patients included in the study, 38 (30.8%) were transferred to the intensive care unit. In pairwise comparisons, age, 
number of comorbidities, lactate dehydrogenase, neutrophil-to-lymphocyte ratio, C-reactive protein (CRP), CRP-to-albumin ratio, d-dimer 
values, Wells scores, and PESI scores were higher among patients who transferred to intensive care. A higher Wells score (odds ratio (OR) = 
1.70, 95% confidence interval (CI) =1.13 – 2.56, p=0.011), PESI score (OR = 1.03, 95% CI = 1.00 – 1.07, p=0.048), and CRP (OR = 1.01, 95% 
CI = 1.00 – 1.02, p=0.049) were associated with admission to the intensive care unit among patients with COVID-19-related APE.

Discussion and Conclusion: High Wells and PESI scores and CRP levels in adult patients hospitalized with a diagnosis of COVID-19-related 
APE were determined to increase the probability of transfer to the intensive care unit. Therefore, it is recommended to monitor these patients 
more closely for intensive care needs.

Keywords: critical care, pulmonary embolism, pulmonary embolism severity index, SARS-CoV-2 infection, Wells score

ÖZ

Giriş ve Amaç: Koronavirüs hastalığı 2019’da (COVID-19) en sık görülen tromboembolik durum akut pulmoner embolidir (APE). COVID-19 
tanısı konulan hastalar arasında yoğun bakım ünitesine nakille ilişkili faktörler COVID-19 ve APE için ayrı ayrı bilinmektedir. Bununla birlikte, 
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Introduction

Coronavirus disease 2019 (COVID-19) is an infectious 

disease caused by severe acute respiratory 

syndrome coronavirus-2 (SARS-CoV-2). Following 

its emergence, COVID-19 rapidly spread throughout 

the world, resulting in a pandemic (1). Thrombotic 

events may occur in patients with COVID-19 due to 

endothelial inflammation, complement activation, 

platelet activation, endothelial dysfunction, and 

immobilization. In addition to these risk factors, 

the activation of the coagulation system leads to 

a predisposition to thrombosis in both the venous 

and arterial systems. One of the most commonly 

detected thromboembolic events is acute pulmonary 

thromboembolism (APE) (2,3), which is among the 

conditions that result in the need for intensive care in 

cases of COVID-19.

It is important to determine factors associated with 

the development of intensive care needs in APE. 

Thus, patients need to be monitored in intensive care 

units, which increases the number of intensive care 

beds required as well as the morbidity and mortality 

associated with COVID-19 (2). Furthermore, although 

previous studies have examined factors associated 

with transfer to the intensive care unit separately in 

terms of APE and COVID-19, there is only limited 

research concerning factors associated with transfer 

to the intensive care unit in patients with COVID-19-

related APE.

This study aimed to determine factors associated with 

transfer to the intensive care unit among hospitalized 

adult patients diagnosed with COVID-19-related APE.

Materials and Methods

Patients

This cross-sectional study was conducted at a tertiary 

hospital with approximately 3,100 inpatient beds 

and 700 intensive care beds in Ankara, Türkiye. The 

study included patients aged over 18 years who were 

hospitalized due to COVID-19 and were diagnosed 

with APE by pulmonary computed tomography (CT) 

angiography during their hospital stay, from April 1, 

2020, through March 17, 2021. No exclusion criteria 

were applied.

Data and definitions

Data on gender, age, comorbidities, history of cancer, 

medication use, and length of hospital stay for all 

patients with COVID-19-related APE were obtained 

from the hospital’s electronic records. Laboratory 

tests were completed within 24 hours of diagnosis 

and included the complete blood count, neutrophil-

to-lymphocyte ratio (NLR), serum albumin, creatinine, 

troponin I, brain natriuretic peptide, d-dimer, 

prothrombin time, activated partial thromboplastin 

time, lactate dehydrogenase (LDH), C-reactive protein 

(CRP), procalcitonin, ferritin, and interleukin-6 values. 

COVID-19 ile ilişkili APE’li hastalarda yoğun bakıma nakille ilişkili faktörlerin belirlenmesi önemlidir. Bu çalışma, bu koşulların bir arada 
görüldüğü durumlarda bu faktörleri belirlemeyi amaçlamıştır.

Yöntem ve Gereçler: Bu kesitsel çalışmaya pulmoner bilgisayarlı tomografi anjiyografi ile APE tanısı konulan erişkin hastalar dahil edildi. 
Hastaların demografik ve laboratuvar verileri, Wells skorları, pulmoner emboli ciddiyet endeksi (PESI) skorları ve görüntüleme bulguları 
kaydedildi. Yoğun bakım ünitesine yatışı olan ve olmayan hastalar arasında ikili karşılaştırmalar yapıldı.

Bulgular: Çalışmaya dahil edilen 123 hastanın 38’I (%30,8) yoğun bakım ünitesine nakledildi. İkili karşılaştırmalarda, yaş, komorbidite sayısı, 
laktat dehidrogenaz, nötrofil/lenfosit oranı, C-reaktif protein (CRP), CRP/albümin oranı, d-dimer değerleri, Wells skorları ve PESI skorları yoğun 
bakıma nakledilen hastalarda daha yüksekti. Daha yüksek Wells skoru (odds oranı (OR) = 1,70, %95 güven aralığı (GA) = 1,13 – 2,56, p = 
0,011), PESI skoru (OR = 1,03, %95 GA = 1,00 – 1,07, p = 0,048) ve CRP (OR = 1,01, %95 GA = 1,00 – 1,02, p = 0,049) COVID-19 ile ilişkili 
APE’si olan hastalarda yoğun bakım ünitesine nakille ilişkiliydi.

Tartışma ve Sonuç: COVID-19 ile ilişkili APE tanısıyla hastaneye yatırılan erişkin hastalarda yüksek Wells ve PESI skorları ile CRP düzeylerinin 
yoğun bakım ünitesine nakil olasılığını artırdığı belirlenmiştir. Bu nedenle, bu hastaların yoğun bakım ihtiyacı gelişimi açısından daha yakından 
izlenmesi önerilmektedir.

Anahtar kelimeler: kritik bakım, pulmoner emboli, pulmoner emboli ciddiyet endeksi, SARS-CoV-2 enfeksiyonu, Wells skoru
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In addition, echocardiography (ejection fraction and 

pulmonary artery pressure), lower extremity Doppler 

ultrasonography, and CT pulmonary angiogram 

(CTPA) findings were recorded. The CRP-to-albumin 

ratio was obtained by dividing CRP in mg/dl and 

serum albumin in g/dl. The NLR was calculated 

by dividing the neutrophil count by the leukocyte 

count. The oxygen therapy received by the patients, 

the treatments applied for COVID-19, and the use of 

methylprednisolone at a dose of 250 mg/day and 

above were also noted. In-hospital mortality was 

evaluated for all participants. Patients with a COVID-19 

diagnosis within 45 days before or 14 days after CTPA 

were considered to have COVID-19-related APE (4,5). 

The COVID-19 diagnosis was based on either a positive 

reverse transcription-polymerase chain reaction (PCR) 

test for SARS-CoV-2 (i.e., PCR-confirmed diagnosis) 

or the typical thoracic CT findings of COVID-19 as 

defined by the British Society of Chest Radiology (i.e., 

radiological diagnosis) (Figure 1) (6). 

Figure 1. Typical lung parenchymal findings of COVID-19 (peripheral multiple ground glass opacity) (white arrow) and concurrent filling 
defect in the pulmonary artery (red arrow) (A and B parenchymal window, C and D mediastinal window) 
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The Wells score and the pulmonary embolism 

severity index (PESI) were calculated and classified 

using the 2019 guidelines of the European Society of 

Cardiology. Accordingly, the patients were classified 

as having low, intermediate-low, intermediate-high, or 

high risk (7). 

Statistical analysis

Categorical variables were presented as numbers 

and percentages and compared with the chi-square 

or Fischer’s exact test. Quantitative variables were 

given as mean ± standard deviation and median 

[interquartile range (IQR)] values. Coefficient of 

variation (<20%), kurtosis/standard error (<1.96), 

skewness/standard error (<1.96) ratios, visual 

(histogram and detrended Q-Q plot graphs) and 

analytical (Kolmogorov-Smirnov/Shapiro-Wilk tests) 

methods were utilized to evaluate whether the data 

were normally distributed. Comparisons between 

groups were undertaken using the independent-

samples t-test (Student-t-test) for variables with a 

normal distribution, and the Mann-Whitney U test for 

those that were not normally distributed.

Multivariate logistic regression models were built 

to determine factors associated with transfer to the 

intensive care unit. The factors included in the model 

were age, gender, comorbidity count, presence of 

malignancy, Wells and PESI scores, localization and 

side of the embolus/emboli, d-dimer, troponin I, and 

CRP. The goodness-of-fit of the model was tested 

with the Hosmer-Lemeshow test. Laboratory tests 

with high missing data (ferritin, LDH, fibrinogen, 

procalcitonin, and interleukin-6) and variables that 

were highly correlated with d-dimer, troponin I, and 

CRP (lymphocyte count, NLR, and platelet count) 

were not included in the model even if they were 

significant in pairwise comparisons. Furthermore, 

oxygen support needs and related treatments were 

not included in the regression analysis due to the 

possibility of missing data before or after transfer to 

the intensive care unit. Lastly, blood pressure and 

pulse were excluded from the model since they were 

already included in the calculation of the PESI score.

The statistical significance level was taken as p < 

0.05 (two-sided). No imputation was provided for the 

missing data. Statistical analyses were performed 

using the the Statistical Products and Service 

Solutions for the Social Sciences version 23 (IBM 

SPSS®, Armonk, New York, USA) software package.

Ethical consideration

Ethical approval for the study was obtained from the 

Clinical Research Ethics Committee of Ankara City 

Hospital (approval number: E1-21-1628, date: March 

17, 2021). The study was conducted in accordance 

with the principles of the Declaration of Helsinki. 

Informed consent was not obtained as the data were 

retrospectively obtained from electronic records 

without collecting patients’ identity information. 

The results of this study were presented as an oral 

presentation at the Ankara City Hospital 2021 Annual 

Congress (online congress) (the Turkish Respiratory 

Society 2021 Annual Congress (online congress) 

(October 29 to November 3, 2021) (SS-131).

Results

The study included a total of 123 patients diagnosed 

with COVID-19-related APE from April 2020 to April 

2021, and analyses were performed on the data of 

all these patients. Eighty-three (66.9%) of the patients 

were male, and the mean age was 61.89 ± 16.09 

years. No patient was diagnosed with APE before 

hospitalization. They were not previously receiving 

anticoagulants.

Thirty-eight (30.8%) patients were treated and 

followed up in the intensive care unit. Age, number 

of comorbidities, and pulse were found to be 

statistically higher in patients who were followed up 

in the intensive care unit (p = 0.002, p = 0.032, and 

p < 0.001, respectively). COVID-19 was diagnosed 

by PCR in 69.9% of patients and by typical thorax CT 

image in the rest. Table 1 presents the demographic 

and clinical data and distribution of vital signs at the 

time of admission for patients diagnosed with COVID-
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19-related APE according to their intensive care unit 

admission. 

When the laboratory values of the patients included in 

the study were examined at the time of the diagnosis 

of APE, lymphocyte count, platelet count, and albumin 

levels were found to be lower among those followed 

up in the intensive care unit. NLR, serum LDH, ferritin, 

troponin I, d-dimer, CRP, procalcitonin, interleukin-6, 

and CRP-to-albumin ratio were statistically significantly 

higher in the intensive care group. The laboratory 

findings of the groups are shown in Table 2.

The rates of high Wells and PESI scores, PESI class 

5, and high risk for early mortality were higher in the 

intensive care group. Table 3 presents the distribution 

of the diagnostic and prognostic scores and imaging 

findings according to transfer to the intensive care 

unit.

The oxygen need was higher among patients who 

were transferred to the intensive care unit compared 

to those not transferred (p < 0.001). It was also 

determined that the use of methylprednisolone (>250 

mg/day) and colchicine were significantly higher in 

the intensive care group (p < 0.001 and p = 0.005, 

respectively). The median length of stay was 16.0 

(IQR = 19) in patients who needed intensive care 

and 9.0 (IQR = 8) days in those without this need (p 

< 0.001). Mortality occurred in 12 (31.5%) patients 

followed up in the intensive care unit. The distribution 

of the treatments applied for COVID-19 and the clinical 

outcomes of the patients in both groups are shown in 

Table 4.

A multivariate logistic regression analysis was 

performed to identify factors affecting intensive 

care unit admission among hospitalized patients 

diagnosed with COVID-19-related APE. According to 

both univariate and multivariate analyses, the Wells 

score, the PESI score, and the CRP level statistically 

significantly increased the risk of intensive care needs. 

The detailed results are given in Table 5. 

Table 1. Demographic and clinical data and distribution of vital signs at admission in patients with COVID-19-related APE according to the 
ICU transfer status

Transferred to ICU, n (%) 
n = 38

Not transferred to ICU, n (%)
n = 85

OR (95% CI) p-value

Male gender 27 (71.1) 56 (65.9) 1.27 (0.55–2.92) 0.57
Comorbidity 29 (76.3) 51 (60.0) 2.14 (0.90- 5.10) 0.80
Hypertension 16 (42.1) 23 (27.1) 1.96 (0.87-4.37) 0.09
Coronary artery disease 8 (21.1) 9 (10.6) 2.25 (0.79-6.38) 0.12
Diabetes mellitus 6 (15.8) 18 (21.2) 0.69 (0.25-1.92) 0.48
Malignancy 8 (21.1) 7 (8.2) 2.97 (0.99-8.91) 0.04

Median (IQR) Median (IQR) n p-value
Age (years) (mean ± SD) 68.34 ± 13.87 58.84 ± 16.23 123 0.002*
Number of comorbidities 1.5 (2.0) 1.0 (2.0) 123 0.032
Time from CT scan to COVID-19 
diagnosis (days)

0.5 (14.0) 4.0 (15.0) 123 0.27

Body temperature (°C) 36.4 (0.8) 36.4 (0.5) 97 0.40
Pulse (/min) 97.0 (29.0) 87.0 (20.0) 110 <0.001
Systolic blood pressure (mmHg) 113.0 (19.0) 125.0 (11.0) 110 0.002
Diastolic blood pressure (mmHg) 70.0 (20.0) 78.0 (10.0) 110 0.031

APE: Acute pulmonary thromboembolism, ICU: Intensive care unit, OR: Odds ratio, CI: Confidence interval, IQR: Interquartile range, SD: Standard deviation, CT: Computed 
tomography; *Student’s t-test. 
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Discussion

In this study, it was determined that high CRP levels 

and Wells and PESI scores in adult hospitalized 

patients with a diagnosis of COVID-19-related APE 

were associated with transfer to the intensive care unit. 

To the best of our knowledge, there is no study in the 

literature examining factors associated with intensive 

care needs among patients with a diagnosis of 

COVID-19-related APE. However, as another negative 

outcome showing parallelism to the intensive care 

needs, mortality has been previously investigated in 

patients with APE. In the absence of data on COVID-

19-related APE, we referred to the available findings 

in the literature concerning the relationship between 

APE and adverse clinical outcomes to compare our 

results.

In a study in which the PESI scale was validated 

for the prediction of in-hospital mortality in patients 

diagnosed with COVID-19-related APE, 34.9% of the 

patients were followed up in the intensive care unit, 

and 17.6% died (8). In the current study, 30.8% of the 

patients were transferred to the intensive care unit, 

and 12.1% died. In this respect, the clinical outcomes 

Table 2. Distribution of laboratory data in patients with COVID-19-related APE according to the ICU transfer status
n Transferred to ICU Not transferred to ICU p-value

Leucocyte (/µL) 119 9,430 (7,215) 8,070 (5,000) 0.24
Neutrophil leukocyte (/µL) 119 7,130 (6,285) 6,230 (4,385) 0.072
Lymphocyte leukocyte (/µL) 119 880 (640) 1,290 (1,090) 0.002
Neutrophil-to-lymphocyte ratio 119 7.90 (5.72) 4.77 (4.76) <0.001
Hemoglobin (g/dL) 119 13.20 ± 2.04 13.28 ± 2.05 0.83*
Hematocrit (%) 119 40.47 ± 5.85 40.71 ± 5.33 0.82*
Thrombocyte (x1,000/µL) 119 201,000 (141,500) 282,000 (123,500) 0.010
Serum creatinine (mg/dL) 119 0.90 (0.39) 0.87 (0.29) 0.87
eGFR (ml/min) 119 85 (40) 88 (34) 0.19
Serum lactate dehydrogenase (U/l) 106 484.50 (243.5) 293.0 (123.0) <0.001
Serum albumin (mg/L) 123 35.50 ± 5.00 40.21 ± 4.80 <0.001
Ferritin (µg/L) 100 437.0 (444.0) 202.0 (292.4) 0.018
Troponin I (ng/L) 112 31.78 (79.32) 5.0 (10.50) <0.001
Brain natriuretic peptide (ng/mL) 112 1,053 (3,360) 115 (381) 0.053
Activated partial thromboplastin time (sec) 98 23.65 (4.5) 24.0 (3.9) 0.88
Prothrombin time (sec) 97 13.35 (2.8) 12.55 (1.7) 0.009
Fibrinogen (mg/dL) 73 4.20 (2.26) 4.22 (2.0) 0.74
D-dimer (ng/mL) 112 12.75 (20.91) 3.55 (6.65) <0.001
CRP (mg/L) 111 83.0 (95.50) 34.0 (75.0) 0.001
Procalcitonin (ng/mL) 103 0.10 (0.16) 0.04 (0.05) <0.001
Interleukin-6 (pg/mL) 34 88.15 (121.73) 18.05 (34.15) <0.001
CRP/Albumin ratio 110 23.71 ± 24.85 9.51 ± 17.02 <0.001
pH 77 7.45 (0.06) 7.44 (0.05) 0.54
pO2 (mmHg) 77 55.7 (28.9) 63.4 (24.9) 0.90
pCO2 (mmHg) 76 36.5 (12.1) 36.8 (9.0) 0.53
HCO3 (mol/L) 77 23.2 (7.8) 23.6 (3.6) 0.77
sO2 (%) 72 87.0 (13.8) 91.2 (10.5) 0.76

APE: Acute pulmonary thromboembolism, ICU: Intensive care unit, SD: Standard deviation, eGFR: estimated glomerular filtration rate, CRP: C-reactive protein, pH: power 
of Hydrogen, pO2: partial oxygen pressure, pCO2: partial carbon dioxide pressure, HCO3: bicarbonate concentration, SO2: oxygen saturation; * Student’s t-test; Data 
presented as median (interquartile range) or mean ± standard deviation.
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obtained from our study are consistent with the 

literature and even indicate slightly lower intensive 

care needs and mortality rates. 

The Wells score is used to predict the diagnosis of 

APE (9). In this study, it was determined that each point 

increase in the Wells score in patients diagnosed with 

COVID-19-related APE increased their probability of 

intensive care unit transfer by 1.7 times (OR = 1.70; 

95% CI = 1.13 - 2.56; p = 0.011). In addition to the 

diagnostic use of the Wells score, its association 

with transfer to the intensive care unit in patients with 

COVID-19-related APE suggests that this parameter 

may also have a place in determining the prognosis 

of these patients. To the best of our knowledge, there 

is no study in the literature examining the utility of the 

Wells score in predicting the prognosis of patients 

diagnosed with COVID-19-related APE or their 

intensive care unit needs.

In this study, the mean and standard deviation values 

of the PESI score were found to be higher in patients 

diagnosed with COVID-19-related APE followed up 

in the intensive care unit compared to those without 

intensive care needs (120.34 ± 39.59 vs. 79.06 ± 

27.56) (p < 0.001). Multivariate analysis revealed 

that each point increase in the PESI score increased 

the probability of intensive care unit transfer by 1.03 

times (95% CI: 1.00–1.07; p = 0.048). In a multicenter 

retrospective cohort study conducted in Spain and 

Table 3. Distribution of diagnostic and prognostic scores in patients with COVID-19 related APE according to the ICU transfer status
Transferred to ICU, n (%) 

n = 38
Not transferred to ICU, n (%) 

n = 85
OR (95% CI) p-value

Deep vein thrombosis 7 (36.8) 16 (27.1) 1.59 (0.53-4.70) 0.42
Median Wells score (IQR) 4.50 (1.5) 3.0 (3.0) n = 124 0.001
PESI score (mean ± SD) 120.34 ± 39.59 79.06 ±27.56 n = 123 <0.001*
PESI class <0.001

Class I (reference) 1 (2.6) 31 (37.3) 1.00
Class II 5 (13.2) 22 (26.5) 7.05 (0.77-64.58)
Class III 8 (21.1) 13 (15.7) 19.08 (2.16-168.3)
Class IV 8 (21.1) 11 (13.3) 22.55 (2.52-201.4)
Class V 16 (42.1) 6 (7.2) 82.67(9.15-746.9)

Early mortality risk assessment <0.001
Low (reference) 8 (21.1) 57 (67.1) 1.00
Intermediate-low 19 (50) 18 (21.2) 7.52 (2.82-20.07)
Intermediate-high 6 (15.8) 7 (8.2) 6.11 (1.64-22.81)
High 5 (13.2) 3 (3.5) 11.88 (2.37-59.48)

Embolus localization 0.001
Subsegmental artery (reference) 5 (13.5) 13 (15.3) 1.00
Segmental artery 11 (29.7) 41 (48.2) 0.70 (0.20-2.38)
Lobar artery 3 (8.1) 18 (21.2) 0.43 (0.09-2.15)
Main pulmonary artery 18 (48.6) 13 (15.3) 3.50 (1.03-12.67)

Laterality of embolism 0.011
Unilateral (reference) 6 (15.8) 33 (38.8) 1.00
Bilateral 32 (84.2) 52 (61.2) 3.38 (1.27-8.97)

Pulmonary artery pressure (mmHg) 
(mean ± SD)

39.08 ± 15.08 35.50 ± 12.92 n = 39 0.44*

Median ejection fraction (%) (IQR) 60 (5.0) 60 (5.0) n = 43 0.15
APE: Acute pulmonary thromboembolism, ICU: Intensive care unit, OR: Odds ratio, CI: Confidence interval, IQR: Interquartile range, PESI: Pulmonary embolism severity 
index, SD: Standard deviation; *Student’s t-test.
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Table 4. Distribution of treatments applied for COVID-19 and clinical outcomes in patients with COVID-19-related APE according to the ICU 
transfer status

Transferred to ICU, n (%) 
n = 38

Not transferred to ICU, n (%) 
n = 85

OR (95% CI) p-value

Oxygen support <0.001
None (reference) 6 (15.8) 44 (58.7) 1.00
Nasal cannula 18 (47.4) 29 (38.7) 4.55 (1.61-12.83)
Mask 1 (2.6) 1 (1.3) 7.33 (0.40-133.30)
Reservoir mask 6 (15.8) 1 (1.3) 44.00 (4.50-431.10)
HFNO 2 (5.3) 0 (0) -
NIMV 2 (5.3) 0 (0) -
IMV 3 (7.9) 0 (0) -

Methylprednisolone (≥250 mg) 11 (28.9) 0 (0) 0.24 (0.17-0.33) <0.001
Colchicine 12 (31.6) 9 (10.8) 3.79 (1.43-10.04) 0.005
Hydroxychloroquine 8 (21.1) 17 (20.2) 1.05 (0.40-2.70) 0.91
Favipiravir 
Median length of stay (days) (IQR) (n = 123) 16.0 (19) 9.0 (8) <0.001
Mortality 12 (31.6) 3 (3.5) 12.61 (3.30-48.17) <0.001

APE: Acute pulmonary thromboembolism, ICU: Intensive care unit, OR: Odds ratio, CI: Confidence interval, HFNO: High-flow nasal oxygen, NIMV: Non-invasive 
mechanical ventilation, IMV: Invasive mechanical ventilation, IQR: Interquartile range.

Table 5. Logistic regression analyses of factors affecting the risk of intensive care unit transfer in hospitalized patients with COVID-19-
related APE

Univariate analysis Multivariate analysis*
 OR 95% CI p-value Adj OR 95% CI p-value

Age (years) 1.04 1.01-1.07 0.003 1.01 0.94–1.08 0.801
Male gender 1.27 0.55-2.92 0.57 2.33 0.44-12.22 0.315
Number of comorbidities 1.23 0.95-1.61 0.113 1.07 0.64-1.80 0.785
Malignancy 2.93 0.97-8.80 0.055 0.38 0.04-3.63 0.403
Wells score 1.47 1.16-1.84 0.001 1.70 1.13-2.56 0.011
PESI score 1.04 1.02-1.06 <0.001 1.03 1.00-1.07 0.048
Embolus localization

Subsegmental (reference) 1.00 1.00
Segmental 0.70 0.20-2.38 0.565 0.35 0.02-4.48 0.423
Lobar 0.43 0.09-2.15 0.305 0.07 0.003-1.50 0.089
Pulmonary artery 3.60 1.03-12.62 0.045 1.90 0.17-21.47 0.603

Embolism laterality (bilateral vs 
unilateral) 

3.39 1.28-8.98 0.014 4.06 0.73-22.59 0.109

d-dimer 1.08 1.03-1.12 <0.001 1.05 0.98-1.12 0.165
Troponin I 1.0 0.10-1.00 0.86 1.00 0.99-1.00 0.627
C-reactive protein 1.0 1.00-1.01 0.005 1.01 1.00-1.02 0.049

APE: Acute pulmonary thromboembolism, OR: Odds ratio, CI: Confidence interval, adj.: adjusted, PESI: Pulmonary embolism severity index; *This analysis was 
performed on the data of 98 patients. Nagelkerke R2 = 0.63, Hosmer-Lemeshow test p-value = 0.81
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France, factors determining in-hospital mortality were 

examined, and it was reported that a simplified PSI 

score of 1 or greater in patients with PCR-confirmed 

COVID-19 who presented with APE increased in-

hospital mortality by 2.23 times (95% CI = 1.29 - 

3.86) (10). Although the extent of the association 

may seem different due to the previous authors’ use 

of the simplified version of PESI, the direction, and 

significance of this association are similar. In another 

study conducted in Türkiye before COVID-19 to 

evaluate patients with APE, it was found that a high 

simplified PESI score increased long-term mortality 

(30 days and later) by 1.69 times (OR = 1.05; 95% 

CI = 0.98 - 1.12; p=0.165) (11), which supports the 

findings of the current study.

We found that the rate of embolism in the main 

pulmonary artery was significantly higher in patients 

who were transferred to the intensive care unit 

compared to those without an intensive care need. In 

the presence of variables such as oxygen support and 

respiratory rate in the PESI score, localization seems to 

lose its statistical significance in multivariate analysis. 

Similar to the findings of our study, a multicenter 

study conducted in Spain and France did not detect a 

statistically significant relationship between embolism 

localization and in-hospital mortality (10). 

Arterial blood gas results of almost all patients who 

were transferred to the intensive care unit were 

available from the electronic recording system, 

whereas the results of about half of the patients who 

were not transferred to the intensive care unit were 

available. It is considered that the statistical significant 

difference between these groups could not be shown 

because most of the available arterial blood gas results 

were taken under oxygen therapy, the group in which 

arterial blood gas results were taken in the group that 

was not transferred to the intensive care unit probably 

had a more severe clinic, and the number of the group 

with arterial blood gas results was relatively low (type 

2 error). 

In a study that investigated the prognostic value of 

the serum albumin level in 269 patients with APE, 

it was shown that a low serum albumin level also 

increased long-term mortality (11). Consistently, in the 

current study, the serum albumin value was found to 

be lower in patients with COVID-19-related APE who 

were transferred to the intensive care unit compared 

to those who were not transferred to intensive care (p 

< 0.001).

In this study, the CRP level was higher in patients 

followed up in the intensive care unit compared 

to the remaining patients (p = 0.001). In a meta-

analysis examining laboratory parameters with early 

prognostic value in COVID-19, elevated white blood 

cell count, CRP, lactate dehydrogenase, and d-dimer 

levels and a low lymphocyte count were found to 

increase mortality (12). 

In our sample, the median d-dimer value was found to 

be 12.75 (IQR: 20.91) mg/L in patients followed up in 

the intensive care unit and 3.55 (6.65) mg/L in those 

who did not need intensive care, and the difference 

between the two groups was statistically significant 

(p < 0.001). When factors affecting intensive care 

needs were examined in a binary regression analysis, 

d-dimer was determined to be statistically significant 

in univariate analysis, while this significance was lost 

in multivariate analysis (OR: 1.05; 95% CI: 0.98-1.12; 

p = 0.165). Since d-dimer is a fibrin degradation 

product, it is associated with thrombus burden and 

prognosis (13,14). It also probably increases due to 

the inflammatory response and hypoxia-inducible 

transcription factor-dependent signaling pathway 

induced by SARS-CoV-2 infection (15). Therefore, we 

consider that d-dimer may have lost its significance 

in the presence of the PESI score and CRP, which 

represent the inflammatory response in our logistic 

regression model. 

We determined that the NLR was higher in patients 

who were transferred to the intensive care unit 

compared to the other patient group. In a previous 

study, a high NLR was found to increase both 30-

day and one-year mortality in patients with APE who 

were followed up in a center in Israel between 2007 

and 2021 (16). Covering a period beginning before 
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COVID-19 and spanning a portion of the pandemic, 
the study indicated that the NLR, which stands out as 
a factor in the prognosis of COVID-19 patients, is also 
essential in the prognostic assessment of APE. 

When the CRP-to-albumin ratio was examined, the 
mean value was determined to be 23.71 ± 24.85 in 
patients followed up in the intensive care unit and 
9.51 ± 17.02 in those who did not need intensive 
care. There was a statistically significant difference 
between the two groups (p < 0.001). In a previous 
study investigating the prognostic value of the CRP-
to-albumin ratio in 186 patients diagnosed with APE 
in Türkiye, 54 patients were determined to be at 
moderate risk, 34 at high risk, and 98 at very high 
risk according to the PESI score. The PESI score 
had a moderate, positive correlation with the CRP-to-
albumin ratio (r = 0.584, p < 0.0001) and troponin (r = 
0.521, p < 0.0001, respectively) (17). Our findings are 
in agreement with the literature. 

This study has certain limitations. First, data were 
collected retrospectively through the hospital’s 
computer system. Therefore, there were missing data 
due to some examinations not having been carried 
out within a pre-determined protocol. Nevertheless, 
the necessary data were obtained for many variables 
in most patients. Second, the single-center design of 
the study limits its external validity. Third, the small 
sample size limits the evaluation of rarer clinical 
outcomes, especially mortality. However, to the 
best of our knowledge, previous studies have only 
included a subgroup analysis of a very small number 
of patients for a special patient population, such as 
those with COVID-19-related APE. A strong aspect of 
the current study is that this special group exclusively 
constituted the sample, and the number of patients 
was higher than in previous subgroup analyses. 
Furthermore, we included patients diagnosed with 
APE by CTPA, which is considered the gold standard 
for the diagnosis of this condition. This minimized the 
possibility of a doubtful APE diagnosis. However, it is 

possible that some patients developed APE but did 
not undergo CTPA. Nevertheless, since the patients in 
this group are likely to have a milder clinical course, 

the association is biased toward the null. 

In conclusion, this study showed that high Wells and 

PESI scores and serum CRP in hospitalized patients 

with COVID-19-related APE increased their probability 

of transfer to the intensive care unit. Therefore, it is 

recommended to monitor these patients more closely 

in terms of the development of intensive care needs.
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