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Abstract

COVID-19 has a wide spectrum of clinical presentations, from asymptomatic cases to severe respiratory distress,
multi-organ dysfunction, and death. Pulmonary embolism (PE) is the most feared and severe complication of venous
thromboembolism (VTE). We present a case of a 25-year-old nonsmoker pregnant woman (gravida 2, no history of
abortion/miscarriage), who underwent an elective cesarean section at 39 weeks of gestation after uneventful
pregnancy. She exhibit clinical presentation of pulmonary embolism (PE) overlapping with severe COVID-19
pneumonia. The diagnosis was made based upon severe oxygen desaturation, McConnel sign finding on POCUS and
elevated D-dimer level (34.19 pg/mL). Alteplase and low-molecular-weight heparin were used, which resulted in
rapid clinical improvement. We should be warned about high or extremely elevated D-dimer levels and severe
oxygen desaturation, as markers of severe COVID-19 pneumonia in patients with high clinical suspicion of PE.
Thrombolysis could be an effective and safe therapy for PE in ARDS secondary to COVID-19. Furthermore, we
underline that POCUS, despite its inherent limitations, could be a flexible diagnostic and management tool in
refractory ARDS due to COVID-19.
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1. Introduction

understood. Pulmonary embolism (PE) is the most severe

Coronavirus has diverse clinical presentations from
asymptomatic cases to respiratory distress from mild to
severe, multi-organ dysfunction, and sometimes death.
The deadly COVID-19 clinical presentation is
characterized by ARDS, sepsis, thromboembolic
disease, and multi-system organ failure.! The
thromboembolic disease integrates the phenomena of
both venous and arterial thromboembolism; while the
underlying pathophysiology remains poorly

variety of the venous thromboembolism (VTE). Despite
the fact that almost all patients got at least prophylactic
doses of anticoagulant therapy, incidence of PE in
critically ill COVID-19 patients in the Intensive Care
Unit (ICU) has been 11.1%.2 Before the COVID-19 era,
pregnancy-associated PE was not common, but remained
potentially fatal and one of the leading causes of maternal
mortality and morbidity in many countries, especially in
the developed ones.® We present the case of a 25-years-
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old woman with acute pulmonary embolism and
COVID-19, 14 days after a scheduled cesarean section.

2. Case Report

A healthy, non-smoker, 25-years-old woman (gravida 2,
1 full term infant delivered, no abortions / miscarriages),
underwent an elective cesarean section at 39 weeks of
gestation after an uncomplicated pregnancy. There were
no complications with the delivery, and both the mother
and the child were healthy and discharged from the
hospital. On 10th postpartum day, she developed a

cough, high fever, and mild shortness of breath. She later

tested positive for COVID-19 and was hospitalized. She

had no known history of contact with people with
= :
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Figure 1: Chest X-ray showing bilateral ground-
glass opacities and pulmonary infiltrates

confirmed or suspected COVID-19 during her pregnancy
and after being discharged from the hospital. On the third
day, she developed worsening shortness of breath and
was referred to our hospital.

Physical examination at admission revealed; blood
pressure 121/81 mmHg, body temperature 37°C, pulse
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Figure 2: POCUS showed right ventricular dilatation

anticoagulation in postpartum patient

Table 1: Patient’s laboratory data (normal range)

Value (normal values)

Indicator |

Hemoglobin 10.6 g/dL (12.0-14.0 g/dL)
Leukocytes 13.9 x 10%/uL (5.0-10.0 x 10%/uL)
Lymphocytes 11.6 % (20.0- 40.0 %)
Platelets 357 x 103/mL (150-450 x 103/mL)
Glucose 105 mg/dL  (70-120 mg/dL)
Creatinine 0.6 mg/dL  (0.6-1.1 mg/dL)
Albumin 3.2 g/dL (3.8-5.2 g/dL)
Sodium 138 mEg/L  (135-145 mEq/L)
Potassium 3.1 mEg/L  (3.5-5.1 mEq/L)
Chloride 100 mEg/L  (98-107 mEq/L)
D-dimer 34.19 pg/mL (< 0.5 pg/mL)
pH 7.519 mmol/L (7.35 - 7.45 mmol/L)
pO2 163 mmHg (85 - 95 mmHg)
pCO:2 29 mmHg (35 - 45 mmHg)
HCOs 23mmol/lL (21 - 25 mmol/L)
BE 0.20 mmol/L (-2.50 - 2.50
mmol/L)
Oz Saturation 99 % (85 - 95 %)

rate 132 BPM, respiratory rate 30 BPM, and oxygen
saturation 89% with 15 L/min oxygen through a non—
rebreathing mask. Her body mass index was 24.4 kg/cm?,
and physical examination was within the normal value.
We exchanged non-rebreathing mask with high flow
nasal cannula (HFNC), improving oxygen saturation to
94%, and pulse rate to 111 BPM.

A chest X-ray showed bilateral ground-glass opacities
and pulmonary infiltrates (Figure 1). The ER department
electrocardiogram (ECG) showed sinus tachycardia at
125 BPM. QTc was 577 ms (using Bazett’s formula).
Blood tests showed leukocytosis, hypoalbuminemia and
hypokalemia. D-dimer level was 34.19 pg/mL (< 0.5
pg/mL). Blood gas analysis showed respiratory alkalosis
(Table 1). She used HFNC with a flow of 60 L/min and
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anticoagulation in postpartum patient
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Figure 3: Follow Up POCUS showed restored right ventricular function

90%. PaO,/FiO; ratio was 181.1 and a diagnosis of acute
respiratory distress syndrome (ARDS) with

COVID-19 was made, and she was transferred to the
Intensive Care Unit (ICU).

In the ICU Point-of-Care-Ultrasound (POCUS) was
performed and it was revealed that there was a severe
right ventricular dysfunction, hypokinesia, left
ventricular ejection fraction (LVEF) of 65% by the
Teicholz method, tricuspid annular plane systolic
excursion (TAPSE) 18 mm, mild tricuspid regurgitation
(TR) and a positive McConnell Sign (Figure 2).

Based on the chest X-ray, blood tests, and POCUS
findings, we diagnosed her with pulmonary embolism
and decided to start treatment with alteplase 25 mg in 2
h, followed by 25 mg in 22 h and then LWMH 20.000 iu
for 24 h. The patient also received remdesivir 200 mg
OD, tab vitamin C 3 x 1 G, n-acetylcysteine 5 G, vitamin
D3 10000 iu, zinc 60 mg, atorvastatin 40 mg, as well as
two bags of convalescent plasma for COVID-19.

The patient made an uneventful recovery without any
bleeding complications. Gradually she could be weaned
off the HFNC to non-rebreathing mask. By the 10th day
she was discharged from the ICU.

Follow-up POCUS on 14th day of hospitalization
showed no right heart thrombi, no McConnell sign, and
restored right ventricular function (Figure 3). LVEF was
69% with global normokinesia, and TAPSE 17mm with
trivial to mild TR.

Chest X-ray showed improvement in pneumonia status
(Figure 4). The RT-PCR for COVID-19 was negative on
day 17. After 18 days of hospitalization, the patient was
discharged on n-acetylcysteine 600 mg, vitamin C 1 G,
and rivaroxaban 15 mg.

3. Discussion

COVID-19 refractory ARDS can be caused by the
interaction of inflammatory pathologies which can affect

Figure 4: Chest X-ray shows marked
improvement

both lung ventilation and perfusion. Since patients with
severe COVID-19 disease have cardiopulmonary
comorbidities and proinflammatory risk factors related to
the inflammation, they have high risk of thrombosis. Ng
et al. reported that the thromboembolic risk is related to
COVID-19 infection and that a diagnosis of pulmonary
embolism has to be taken into consideration in any
patient with respiratory failure.?

Our patient had high levels of D-dimer (34.19 pg/mL),
and high D-dimer levels have been reported to increased
mortality rate and a high prevalence of thrombosis in
COVID-19.4 COVID-19 resulting in a cytokine storm,
which can induce activation of endothelial cell damage,
arterial inflammation, escalated platelet aggregation,
increased sensitivity of thrombocytes, as well as
disruption of vulnerable plaques.® Interleukin-6 (IL-6)
causes abnormality of antithrombin IlI, protein S, and
thrombomodulin, as well as the expression of humerous
prothrombotic factors.® All these mechanisms can induce
extended microangiopathy with micro and macro
thrombosis. Furthermore, COVID-19 may predispose
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patients to both venous and arterial thrombosis
secondary to hypoxia, immobilization, antiphospholipid
antibodies, and diffuse intravascular coagulation.®

During pregnancy, changes in coagulation pathways
increases the risk of embolic events. The risk is
particularly significant within the immediate postpartum
period. Venous embolism is an important cause of
maternal illness and death.® Although half of all cases
occur during pregnancy and the other half during the
postpartum period, the risk per day is the highest in the
weeks following delivery.® There are plenty of studies
supporting the notion that cesarean delivery is related to
a doubled risk of thrombosis when compared to vaginal
delivery (OR =2).7

Some guidelines specifically pertain to thrombolysis
during pregnancy and the postpartum period. Martillotti
reviewed 83 cases of pregnancy-related pulmonary
embolism that were treated with thrombolytic therapy.®
Alteplase was the most commonly used thrombolytic
agent, with a dose and duration of 100 mg and 2 hours,
although 16 women received doses below 100 mg (15.5
to 90 mg). Among all the cases, the postpartum PE
survival rate was 84.2% (16/19; 95% CI, 60-97). The
exploration of major bleeding risk with thrombolytic
drugs was limited to a small number of events: the risk
of bleeding was 20% for rtPA (62% postpartum) and
58% for streptokinase (50% postpartum).®

COVID-19 therapeutic strategies targeting the
pulmonary circulation are likely to require a multimodal
approach. Thrombolysis has previously been shown to
remove vascular obstructions in ARDS patients.
Abdelaal Ahmed reported that compared to the
unfractionated heparin group, the streptokinase group
had improved lung compliance, pCO», and reduced ICU
mortality.® Manipulating the fibrinolytic system by
administering of t-PA may have a role in the therapy of
severe, medically refractory ARDS induced by COVID-
19.

Echocardiography is usually recommended when high-
risk PE is suspected, when the patient’s condition is S0
critical that only bedside diagnostic testing can be
allowed. POCUS has become popular as an adjunctive
tool for the surveillance of the development of VTE in
patients with COVID-19.°

This case report demonstrates that the administration of
enhanced anticoagulation to patients with severe
COVID-19, and D-dimer > 3.0 pg/ml may be a necessary
critical care practice.® Clearly, the risk of bleeding cannot
be underestimated; therefore, these patients require close
monitoring in an ICU. No specific guidelines exist for
the management of PE in COVID-19. Thrombolysis can
be an effective and safe treatment for PE in ARDS +
COVID-19 patients. POCUS can be a flexible tool for

anticoagulation in postpartum patient

diagnostic and treatment purposes in the refractory
ARDS due to COVID-19.%0
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