JCI] MCR Journal of

www.jcimcr.org

OPEN AccEss Clinical Images and Medical Case Reports

Case Series

ISSN 2766-7820

Open Access, Volume 2

Pulmonary thromboembolism as presenting feature of

COVID-19: Report of four cases

Negar Omidi*; Seyyed Mojtaba Ghorashi*; Masoumeh Lotfi-Tokaldany'; Shaghayegh Ghasemi?; Shapour Shirani'*
1Tehran Heart center, Tehran University of Medical Sciences, Tehran, Iran.

2Tehran University of Medical Sciences, Tehran, Iran.

*Corresponding Author: Shapour Shirani
Head of Imaging Department, Tehran Heart Center,
Tehran University of Medical Sciences, 1411713138,
Tehran, Iran.
Tel: 00-98-21-88029256, Fax: 00-98-21-88029257;

Email: mojtaba.ghorashi8@gmail.com

Abstract

Coronavirus disease 2019 (COVID-19) infection is associated with
a hypercoagulable state. The similarity in clinical presentation be-
tween Pulmonary Thromboembolism (PTE) and COVID-19 render the
triage of these patients challenging. We present four cases of COV-
ID-19 who were admitted with first impression of pulmonary throm-
boembolism in emergency department. The patients were male with
age ranged between 46 and 60 years old. None of the patients had

criteria of severe COVID-19. Pulmonary Computed Tomography (CT)
angiography at admission was consistent with PTE. Incidental finding
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in pulmonary CT angiography was lung lesions in favor of COVID-19.
Pulmonary thromboembolism might be a first presentation feature
in COVID-19 patients. Overlaps between presenting symptoms and

paraclinical findings such as chest CT and elevations in D-dimer levels
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in PTE and COVID-19 should be kept in mind.
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Introduction

A Coronavirus disease 2019 (COVID-19) infection is associ-
ated with a hypercoagulable state and increased levels of serum
D-dimer and fibrinogen [1]. According to autopsy findings in 12
patients with COVID-19, the prevalence of venous thrombosis
was 58% in those not suspected to have thrombosis, and the
main cause of death was Pulmonary Thromboembolism (PTE)
in about 30% of patients [2]. Llitjos et al. reported that around
70% of mechanically ventilated patients with COVID-19 that
received anticoagulation had venous thromboembolism by
screening [3]. The similarity in clinical presentation between
PTE and COVID-19 and the increased D-dimer level in both
render the triage of these patients challenging.

So far, in most of the cases reported on thromboembolic
events in COVID-19, embolic events occurred during the period
of hospital admission. In this report we introduce four patients
who had their first clinical presentation of COVID-19 infection
in the form of PTE. These patients were admitted in emergency
department with impression of unprovoked PTE, while COV-
ID-19 pneumonia found incidentally in pulmonary Computed
Tomography Angiography (CTA).

Case report

This study was approved by the Ethics Committee of Tehran
University of Medical Sciences (ethical code: IRTUMS.VCR.
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REC.1399.111) and was conducted in compliance with the Hel-
sinki Declaration. This case series study includes four patients
with first impression of PTE, admitted in emergency department
of Tehran Heart Center, Tehran, Iran [4]; from 28 February 2020
until 19 April 2020. Thoracic 16-slice CT (SOMATOM Sensation
16, Siemens Healthcare, Forchheim, Germany) without contrast
and pulmonary CT angiography with a dual-source 128-slice
CT scanner (SOMATOM Flash, Siemens Healthcare, Forchheim,
Germany) were performed for the patients at admission. Pul-
monary CT angiography at admission was consistent with PTE
(Figure 1). Incidental finding in pulmonary CT angiography was
lung lesions in favor of COVID-19; however the result of real-
time reverse-transcriptase-polymerase assay was negative for
the patients. The bleeding risk was assessed, and the patients
were kept under regular observation for early recognition of
possible renal impairment, liver dysfunction, and respiratory
distress.

N

Figure 1: Pulmonary thromboembolism in two patients; Serial
Computed Tomography (CT) demonstrated: (A-C), 4th patient; A,
pulmonary CT angiography revealed right lobar pulmonary emboli.
(B), right and left upper ill-defined sub pleural Ground Glass Opac-
ity (GGO); (C), reduced GGO of left upper lobe and healed GGO in
right upper lobe. (D-F), 3rd patient; (D), bilateral lobar PTE; (E&F),
solid consolidation in periphery of left lower lobe in serial CTs with
2 days interval.
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[ Table 1: Demographic, clinical, chest CT and laboratory findings of the cases. ‘
)
Case 1 Case 2 Case 3 Cased
Sex Male Male Male Male
Age 46 53 60 52
Dyspnea Chest pain
Chief complaint Right leg edema vsp P Dyspnea
Orthopnea Dry cough
Smoker Dyslipidemia
. R X Smoker . .
Past medical history/risk factors . . Dyslipidemia - Asthma
Opium addict .
Obesity Smoker
LV Ejection fraction (%) 55 45-50 55 50
. Bilateral lobar PTE, cons. | Bilateral lobar PTE, RV strain Bilateral lobar PTE LUL and LLL PTE
Pulmonary CT angiography
In LLL and RLL GGO: RUL GGO: LUL GGO: RUL
Second CT GGO: LUL GGO: RUL and LUL GGO: LUL GGO: RUL and LUL
X L UFH CDT/UFH/HCQ/ UFH/HCQ CDT/NOAC/UFH
Intervention/Medication . .
HCQ NOAC Oseltamivir/NOAC HCQ/Oseltamivir
Length of hospital stay (days) 8 10 8 7
Laboratory findings
WBC (count/mm?) 16610 14910 11410 8100
Lymphocyte (%) 8.1 18.3 26.4 33.1
Platelet count/pL 368000 181000 329000 105200
CRP (mg/dL) 9.11 6.9 3.24 5.5
D-Dimer (ug/mL) - 7.52 2.76 5.99
hs-Tnl (ng/mL) 60.1 1051.5 37 77.5
ALT (1U/L) 29 47 - 37
AST (1U/L) 41 72 - 34
Prothrombin time (sec) 10.6 13.3 12.4 -
INR 1 1.31 1.2 -

LV; Left Ventricular; CT: Computed Tomography; GGO: Ground Glass Opacity: LLL: Left Lower Lobe; RLL: Right Lower Lobe: LUL: Left
Upper Lobe: RUL: Right Upper Lobe; UFH: Unfractionated Heparin; HCQ: Hydroxychloroquine; NOAC: Novel Oral Anticoagulant; CDT:
Catheter Directed Thrombolysis; IU/L: International Units Per Liter; WBC: White Blood Cell; CRP; C-Reactive Protein; Hs-Tni: High Sensi-
tive Troponin I; ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase; INR: International Normalized Ratio.
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The Table 1 demonstrates demographic and clinical char-
acteristics, and laboratory findings of the patients. All four pa-
tients were male with age ranging between 46 and 60 years old.
Patient number 1 had deep vein thrombosis in color Doppler
ultrasonography. The patients received at least one approved
antiviral treatment in addition to anticoagulant or Catheter
Directed Thrombolysis (CDT). Given the negative real-time re-
verse-transcriptase-polymerase assay results, spiral chest CT
was repeated to follow the pattern of lung involvement. All the
patients were afebrile on admission and none had severe form
of COVID-19 infection. Although all were admitted in ICU, none
needed mechanical ventilation. None had bleeding episode
during hospital stay. The level of D-dimer rose to at least 5 times
the normal value (>0.5 pg/mL and range = 2.76 - 8.79 pg/mL).
In case number 4, the location of lung injury was not concordant
with thromboembolic segments. In case number 3, lung injury
was misdiagnosed as pulmonary infarction, however the serial
chest CT revealed progression of lung lesions compatible with
COVID-19. The patients were recovered and discharged alive.

Discussion

As suggested in previous studies, a severe complication of
COVID-19 is viral pneumonia, which may predispose patients
to PTE by activating serious inflammation and rendering them
prone to a thrombotic state [5,6]. The thrombotic state as a side
effect of antiviral therapy was excluded in our study population
as none of them was under the antiviral treatment prior to ad-
mission. Both scenarios should be considered: PTE as the first
presentation or as a complication in the course of COVID-19
[17].

The concomitant presentation of PTE without common pre-
disposing factors is an issue that could be explained by a change
in the coagulation cascade in patients with COVID-19. Overlaps
between presenting symptoms and paraclinical findings such as
chest CT and elevations in D-dimer levels in PTE and COVID-19
should be kept in mind. Clinical symptoms such as fever should
be interpreted with regard to C-reactive protein, the lympho-
cyte count, and chest CT findings. In our patients, we detected
no severe involvement of lungs in CT, which is discordant with
the findings of a study by Danzi et al, who reported extensive
bilateral parenchymal involvement [8]. The guidelines have rec-
ommended non-contrast CT for the diagnosis and follow-up of
COVID-19. It would be advisable to order pulmonary CT angi-
ography in patients with COVID-19 that are nonresponsive to
routine medications.

To differentiate pulmonary infarction due to PTE from COV-
ID-19 induced lung lesions in chest CT, serial CT could be of great
value. We performed follow-up CT scanning for the 4 patients,
which makes an evaluation of changes in lesions over time and
the prediction of outcomes more feasible [9]. However, further
original research is needed to determine clinical presentation,
laboratory tests, and chest CT findings of patients with concur-
rent PTE and COVID-19.

Conclusion

With respect to the possible coexistence of COVID-19 and
PTE, the diagnosis of acute PTE based on clinical and paraclini-
cal findings could be a challenging issue. Patients may have no
criteria of severe COVID-19. We suggest contrast pulmonary CT
angiography for patients with COVID-19 if no contraindication
exists. A comprehensive interpretation of all findings should be
considered in these patients.
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