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OLGU SUNUMU

CASE REPORT

Delayed Pulmonary Embolism after Mild
COVID-19: A Case Report
Hafif COVID-19 Sonrası Gecikmiş Pulmoner Emboli: Olgu Sunumu
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Abstract

Özet

COVID-19 coagulopathy has gained attention due to
the strikingly high prevalence of deep vein thrombosis
(DVT) and pulmonary embolism (PE). We describe
here a case of bilateral PE preceded by mild COVID19 contracted 4.5 months earlier in a male patient
who presented to the outpatient clinic with exertional
dyspnea. The patient had developed PE 9 years earlier, when no underlying genetic factor was detected.
In the 4.5 months after contracting mild COVID-19,
he presented four times with exertional dyspnea and
a thorax computer tomography angiography (CTA)
on two occasions and one perfusion scintigraphy
revealed no embolism. Based on his high D-dimer
values, his symptoms and his history of PE, he was
placed on prolonged PE prophylaxis, which was
stopped 33 days ago, and at that time, CTA revealed
extensive bilateral PE. In conclusion, an unusually
longer activation in COVID-19 coagulopathy may
co-exist in patients with a history of previous PE, ongoing symptoms and increased D-dimer levels, irrespective of the COVID-19 severity.

Yeni koronavirüs hastalığı (COVID-19) derin ven
trombozu (DVT) ve pulmoner emboli (PE) sıklığında
artış ile ilişkilendirilen koagülopati ile dikkat çekmiştir.
Bu olgu sunumunda hafif COVID-19 sonrası saptanan bilateral yaygın PE olgusu tartışılmıştır. Elli yedi
yaşında, eforla artan nefes darlığı şikayetiyle polikliniğimize başvurdu. Dokuz yıl önce PE geçirmiş, genetik bir risk faktörü saptanmamıştı. Dört buçuk ay önce
COVID-19 tanısı konulmuş, hafif semptomlar ile
düzelmişti. Daha sonra dört kez efor dispnesi nedeniyle polikliniğimize başvurmuş, diğer nedenler dışlanmış, yüksek d-dimer düzeyleri nedeniyle çekilen iki
toraks bilgisayarlı tomografi anjiyografi (BTA) ve
perfüzyon sintigrafisinde emboli saptanmamıştı. Uzun
süre devam edilen PE profilaktik tedavisi 33 gün önce
kesilmişti. D-dimer düzeyinde artış nedeniyle yeniden
BTA çekilen hastada bilateral ana pulmoner arterlerde trombüs saptandı. Sonuç olarak, hafif COVID-19
hastalığı geçiren hastalarda dahi, devam eden semptomlar, yüksek D-dimer düzeyleri ve daha önceki PE
öyküsü; daha uzun süren COVID-19 koagülopatisi
için uyarıcı olabilir.
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The novel coronavirus pandemic has seen over 172 million infections and over 3.7 million deaths worldwide (1).
Aside from the initial stages of infection, comorbidities
and post-viral complications have yielded a high rate of
morbidity and mortality.
Clinical studies have identified an increased risk of venous thromboembolism (VTE) in COVID-19 patients. The
viral infection activates proinflammatory cytokines, platelets and leucocytes, leading eventually to endothelial
injury. Increased Von Willebrand factor (vWF), FXII and
neutrophil extracellular traps predispose to the generation
of thrombin, fibrin deposits and the formation of thrombus. The mechanisms resulting in deep vein thrombosis
(DVT), pulmonary embolism (PE) and other coagulopathies are referred to collectively as “COVID-19 coagulopathy” (1,2).
The incidence of VTE is 5–10% in hospitalized patients
and 30% in patients requiring treatment in the intensive
care unit (ICU). The estimated prevalence of PE, as the
most common manifestation of VTE, is 4–23% (3). Anticoagulation therapy is the optimum approach to the prevention and treatment of thromboembolic disease (4).
Heparin – in both its unfractionated (UFH) and low molecular weight (LMWH) forms – is shown to improve the
prognosis of COVID-19 patients and lower the 28-day
mortality in patients meeting SIC criteria or with elevated
D-dimer (5).
It is not clear whether preventive anticoagulation treatments should be continued after discharge. An estimated
rate of 2.5–5% VTE is suggested in post-discharge patients (6). Prolonged VTE prophylaxis is suggested only in
post-discharge patients in the presence of certain risk
factors, which include impaired mobilization, active malignancy, higher VTE risk scores, advanced age, more
than twice the normal D-dimer values and previous history of VTE (1,7). Only a limited number of clinical studies
have focused on VTE in post-acute COVID-19. A prospective study evaluating the incidence of post-discharge
VTE with D-dimer levels and venous ultrasound found that
one out of 102 patients developed asymptomatic VTE,
and only 8% received post-discharge thromboprophylaxis
in this cohort (8). No prolonged prophylaxis is recommended for mild COVID-19 patients, although cases
have been reported where VTE was detected even 3
months after PCR positivity (9,10).
We report here on a patient with bilateral and extensive
PE, detected 4.5 months after contracting mild COVID19. The patient is discussed in terms of his 9-year history
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of PE, his frequent admission with ongoing symptoms and
his diagnostic work-up in the outpatient clinic.

CASE
A 57-year-old male presented to the outpatient clinic with
complaints of gradually decreased exercise tolerance and
mild chest pain. He had been diagnosed with diabetes
mellitus and chronic obstructive pulmonary disease 5
years earlier and had been followed-up regularly. He had
developed PE 9 years earlier, but with no genetic predisposing factor. His weight was 120 kg, height 1.88 m and
was a former swimmer who still exercised regularly.
The patient had been diagnosed with COVID-19 pneumonia based on a real-time polymerase chain reaction
(PCR) test 4.5 months earlier, and had been treated at
home (Figure 1a and b). He had presented previously to
our COVID outpatient clinic on four previous occasions
with exertional dyspnea and occasional chest pain. During all visits, respiratory tract infection, COPD exacerbation, respiratory failure and cardiac pathology were excluded.

Figure 1a and b: Chest X-ray and Thorax CT at COVID diagnosis (PCR
positive)
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On day 40, a follow-up examination revealed radiological regression and the patient complained of mild exertional dyspnea (Figure 2). Due to the PE history and increased D-dimer values, prophylactic enoxaparin therapy
was prolonged.
In week 8 the patient underwent a thorax computer tomography angiography (CTA) and no PE was detected
(Figure 3), although the anticoagulation was continued
due to the patient history and symptoms.
In week 15, perfusion scintigraphy was performed due to
the persistence of symptoms to exclude chronic thromboembolism. Perfusions of both lungs up to the segmental
and subsegmental levels were normal. The VTE prophylaxis was planned to be discontinued (Figure 4), although
it was learned that he had continued with the previouslyprescribed prophylactic enoxaparin treatment for three
more weeks.
In his last outpatient clinic admission 33 days ago with
similar symptoms, D-dimer was increased (1.18 mg/L)
and CTA did not indicate PE, and anticoagulant therapy
was subsequently stopped (Figure 5).
At presentation, his physical examination results and vital
signs were normal (respiratory rate: 14/minute, heart
beat 92/min, arterial tension: 110/70 mmHg, oxygen
saturation at room air: 94%); while laboratory parameters
revealed: glucose: 110 (74-109) mg/dl, creatinine: 1.17
(0.6-1.2) mg/dl, blood urea nitrogen: 28 (10-50) mg/dl,
CRP: 4 (0-5) mg/L, leucocytes: 8.34 103/uL, hemoglobin:
14.5 (11-16) g/dL, platelet: 280 (103/uL) and D-dimer
4.61 (0-0.5) mg/L.

Figure 3: Thorax CT angiography 6 weeks after COVID-19 diagnosis

Due to the increased D-dimer value, CTA was planned,
and extensive bilateral PE was detected (Figure 6). The
thrombus on the right main pulmonary artery (PA) was
lying in the distal segmental and subsegmental branches,
and from the left lower lobar PA to the subsegmental
branches. A cardiac examination revealed a normal ejection fraction and mild tricuspid insufficiency, while the
systolic pulmonary artery pressure was measured at 35
mmHg. The troponin level was 0.018 ng/ml and the probrain natriuretic peptide (BNP) level was 61 pg/ml. No
deep vein thrombosis was detected in a lower limb Doppler ultrasonography.
The patient was placed on half-dose thrombolytic treatment, after which anticoagulant treatment was initiated.
At first-month follow-up, the patient was asymptomatic
and he informed that he had re-gained his pre-COVID
exercise tolerance. Although no genetic risk factor had
been detected 9 years earlier, a re-test for genetic risk
factors was scheduled.

Figure 4: Thorax CT angiography 33 days before PE diagnosis

Figure 2: Radiological regression 4 weeks after COVID-19 diagnosis
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Figure 5: Outpatient follow-up and D-dimer values

DISCUSSION
The case presented here raises several important points
for discussion. Firstly, the patient had only mild COVID19, the resolution of which was verified radiologically.
Subsequently, the patient consistently presented to the
outpatient clinic with decreased exercise tolerance, which
was corroborated by his D-dimer values. With VTE
prophylaxis with enoxaparin, the D-dimer values fell
gradually, but after discontinuing anticoagulation, his
symptoms and D-dimer values re-ascended. The case
suggests that an unusually longer COVID-19 coagulopathy activation may occur due to as-yet unexplained
mechanisms in patients with a history of PE. The presence
of immune, metabolic, lipid and vascular mechanisms
can be defined during infection, although the time until
complete recovery and the post-acute phase of vascular
injury remains unknown (11). A period of 4 weeks after
the onset of symptoms or PCR positivity is defined as
acute COVID-19. Persistent symptoms or new complications after 4 weeks and up to 6 months are described as
post-acute COVID-19 (12). Venous and arterial thromboembolisms are among the most frequent late complications of COVID-19 (13). Clinical studies have focused
mostly on VTE risk in cases of moderate and severe
COVID-19 in the post-acute period. Our literature review
shows revealed only a limited number of thrombotic
complications reported during the later phases. Fan et al.
reported four male cases (aged 38–49 years) with delayed acute arterial thrombosis following mild COVID-19.
The medical conditions they encountered were middle
cerebral artery infarct, pulmonary embolism, infrarenal
aortic thrombosis and myocardial infarction in the 41–90
days of COVID-19 infection. Only one patient had diabetes mellitus and the rest had no comorbidities (9).
Singh et al. (10) reported nine cases (aged 63±9 years,
6 males, and one with co-morbid DM) with acute VTE
occurring within an average of 88 days after PCR positivity in which the mean D-dimer value was 6.8 ug/Ml. Of
the total, five of the patients were not hospitalized for their
COVID-19 treatments, two of which had previous VTE.
Cilt - Vol. 11 Sayı - No. 1

The case in the present study had only mild COVID-19,
and had been under VTE prophylaxis due to his medical
history, ongoing symptoms and high D-dimer values,
despite which extensive PE was detected 1 month after
treatment was ceased. These findings imply that clinicians
should go beyond the general guidelines and remember
that when it comes to COVID-19 follow-up and complications, every patient, especially those with underlying
medical histories, is a unique case. Our case demonstrates that catastrophic vascular complications may occur up to 6 months after PCR positivity.
The optimum anticoagulation strategies remain unclear.
Based on current recommendations, UFH, LMWH and
fondaparinux in standard doses are preferred as they
have shorter half-lives and fewer interactions with other
COVID-19 pharmacological treatments when compared
to oral anticoagulants (1,3,14,15). The case presented
had undergone 4 months of enoxaparin therapy.
There are currently two main indications for PE prophylaxis in hospitalized COVID-19 patients: i) The decision is
made based on specific risk scores, taking respiratory
failure, malignancy and heart failure into account; immobilized patients and patients requiring ICU treatment
should take prophylaxis if not contraindicated (1,3), ii) All
hospitalized patients should take prophylaxis if not contraindicated (14,15). In Turkey, all hospitalized patients are
suggested to take a prophylactic dose of heparin (LMWH
or UFH). Additionally, patients with a greater than 2-fold
D-dimer increase are defined as high-risk for VTE, and
are indicated for >45 days of prophylactic treatment (16).

Figure 6: Thorax CT angiography image showing the thrombus on the
right main pulmonary artery
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Although daily measurement is not recommended, Ddimer levels can be used as a marker of disease severity
and prognosis (6). A retrospective study suggested that
baseline D-dimer values higher than 1 mg/mL are a
strong and independent risk factor indication for inhospital mortality (17). Cui et al. (18) identified a Ddimer cut-off value of 1.5 mg/mL for the detection of VTE,
with 85% sensitivity and 88.5% specificity. Our case was
identified with a sharp D-dimer increase at the time of
presentation. Screening and comparisons with previous
D-dimer values may point to VTE in these patients.
In conclusion, VTE may be encountered in the long-term
after a COVID-19 infection, even in its mild form. A history of embolism, persistent symptoms and an increased
trend in D-dimer values should alert clinicians to the possibility of VTE.
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