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Portal vein thrombosis (PVT) is considered a relatively rare thrombotic complication in coronavirus disease 2019
(COVID-19). Most reported cases of PVT develop within 2 weeks from COVID-19 onset. We report a fatal case of
extensive gastrointestinal necrosis due to portal and mesenteric vein thrombosis approximately 6 weeks after the
onset of critical COVID-19. Excessive elevation of his plasma D-dimer level had continued for weeks during the
hospitalization contrary with improvement of respiratory failure. Thrombotic complication should be cautiously
paid attention even in the post-acute phase of COVID-19, especially in patients with persistent elevation of

1. Introduction

Thrombosis complicated with coronavirus disease 2019 (COVID-19)
through vascular endothelial damage is associated with poor prognosis,
especially in patients requiring intensive care unit (ICU) admission [1].
Pulmonary thrombosis is the most common venous thrombotic event
experienced by COVID-19 patients. However, portal vein thrombosis
(PVT) has rarely been reported as a thrombotic event with COVID-19 [1,
2]. Generally, the fatality rate is 50-70% for patients who develop in-
testinal infarction and extensive peritonitis induced by acute PVT with
portal hypertension [3,4]. The anticoagulant therapy for PVT is rec-
ommended to prevent intestinal infarction due to portal vein hyper-
tension [4].

Thrombotic events secondary to COVID-19 are usually developed
within 2 weeks from ICU admission [1]. However, with a case report of
late pulmonary embolism after COVID-19 pneumonia despite adequate
anticoagulant therapy during the acute phase [5], the duration of
high-risk period to develop thrombotic events after recovery from
COVID-19 remains unknown. Herein, we report a fatal case of extensive
gastrointestinal necrosis due to portal and mesenteric vein thrombosis in
the post-acute phase of COVID-19.

2. Case

An 82-year-old Japanese man with a 3-day history of fever and fa-
tigue was transferred to our hospital for the treatment of COVID-19. His
medical history included coronary artery disease treated with aspirin
and nicorandil, diabetes, and hypertension. He received favipiravir and
subcutaneous unfractionated heparin (5000 units every 12 hours) for
prophylaxis against deep vein thrombosis from the day of admission. On
day 7 after disease onset, he developed acute respiratory distress syn-
drome and was admitted to the ICU for invasive mechanical ventilation.
He received dexamethasone (6 mg per day). On the 17th day after dis-
ease onset, the negative result of real-time reverse transcription poly-
merase chain reaction test for severe acute respiratory syndrome
coronavirus 2 was obtained four times from the nasopharyngeal sample.
Temporary hemodynamic support with vasopressor was required for
managing septic shock due to ventilator-associated pneumonia from
days 18-26. Aspirin and subcutaneous unfractionated heparin were
discontinued because of advancing anemia due to hemorrhage from the
oral mucosa on days 22 and 28, respectively, although the patient’s D-
dimer level was consistently higher than 20 pg/mL from day 20. He was
extubated after tracheostomy on day 30 and successfully withdrew from
mechanical ventilation support on day 34. Non-contrast chest and
abdominal computed tomography (CT) on day 36 revealed mild calci-
fication of the aorta and superior mesenteric artery and absence of

Abbreviations: COVID-19, coronavirus disease 2019; CT, computed tomography; ICU, intensive care unit; PVT, portal vein thrombosis.
* Corresponding author. Kawasaki Municipal Kawasaki Hospital, 12-1 Shinkawado-dori, Kawasaki-ku, Kawasaki City, Kanagawa, 210-0013, Japan.
E-mail addresses: ottotto723@gmail.com (T. Hosoda), orihhym@js6.so-net.ne.jp (H. Orikasa).

https://doi.org/10.1016/j.jiac.2021.10.015

Received 3 August 2021; Received in revised form 21 September 2021; Accepted 19 October 2021

Available online 21 October 2021

1341-321X/© 2021 Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases. Published by Elsevier Ltd.


mailto:ottotto723@gmail.com
mailto:orihhym@js6.so-net.ne.jp
www.sciencedirect.com/science/journal/1341321X
https://www.elsevier.com/locate/jic
https://doi.org/10.1016/j.jiac.2021.10.015
https://doi.org/10.1016/j.jiac.2021.10.015
https://doi.org/10.1016/j.jiac.2021.10.015
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jiac.2021.10.015&domain=pdf

T. Hosoda and H. Orikasa

superior mesenteric vein diameter dilatation, bowel dilatation, and as-
cites. The patient had no abdominal pain but had constipation with
nasogastric tube feeding for a week. Laboratory examination revealed
elevation of aspartate aminotransferase and alanine transaminase levels
within twofolds of upper limits of normal, no elevation of total bilirubin
and alkaline phosphatase levels, and no prolonged prothrombin time for
over 2 weeks. Intravenous unfractionated heparin was reinitiated from
day 36. On day 42 from disease onset, he suddenly developed abdominal
distension without tenderness. His blood pressure, heart rate, tempera-
ture, respiratory rate, and oxygen saturation were 81/42 mmHg, 120
beats per minutes, 37.2 °C, 30 beats per minutes, and 85% under oxygen
administration of 2 L per minute, respectively. Results of arterial blood
gas analysis under 10 L per minute of oxygen administration revealed
the following: pH 7.18, partial pressure of oxygen 241.0 mmHg, partial
pressure of carbon dioxide 49.9 mmHg, bicarbonate 16.9 mEq/L, and
lactic acid 13.0 mmol/L. Abdominal CT revealed severe bowel dilata-
tion, extensive pneumatosis in gastric intestinalis, and portal venous gas,
consistent with acute mesenteric ischemia and massive intestinal ne-
crosis (Fig. 1). He was unresponsive to treatment with fluid resuscitation
and vasopressor for treating hypotension caused by lactic acidosis owing
to extensive gastrointestinal necrosis; he died within 6 hours from the
onset of the shock event. Autopsy was performed to clarify the etiology
of extensive gastrointestinal necrosis. Macroscopic findings revealed
hemorrhagic necrosis in the gastric and extensive small bowel mucosa
(Fig. 2a and b). Thrombosis was found in the bilateral portal vein
(Fig. 2c), whereas no emboli or dissection was found in the superior
mesenteric artery and the main branches. Except for the hemorrhagic
necrosis in the gastro-intestinal mucosa, there was no evidence of liver
cirrhosis, intra-abdominal infection, or any malignancy. Microscopic
findings revealed ischemic degenerative changes with loss of the surface
epithelium and pneumatosis of the gastrointestinal mucosa (Fig. 2d);
neutrophilic infiltration or partially abscessed, several fibrin thrombi in
the gastric submucosal vein and portal vein (Fig. 2e and f); and venous
dilatation in the intestinal submucosal vein. Based on autopsy findings,
the cause of his death was extensive gastrointestinal necrosis induced by
excessive portal hypertension due to portal and mesenteric vein
thrombosis.

Fig. 1. Computed tomography (CT) of acute mesenteric ischemia on day 42
from the onset of coronavirus disease 2019. Portal venous gas (yellow arrow
heads) and gastrointestinal pneumatocele (yellow arrows) consistent with
extensive gastrointestinal ischemic change with necrosis are found in the cor-
onal section of the abdominal CT scan.
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3. Discussion

The present case report emphasizes two important clinical consid-
erations. First, COVID-19-infected patients could develop fatal portal
and mesenteric vein thrombosis more than 1 month after disease onset,
despite administration of anticoagulant therapy. Second, persistent
elevation of plasma D-dimer level may be a predictive marker of fatal
thrombotic events in the post-acute phase of COVID-19.

PVT was reported as a rare complication among COVID-19 [1,2] and,
similar with other thrombotic events, was developed within 2 weeks
from admission in most previous case reports [6-8]. However, limited in
COVID-19 patients with ischemic gastrointestinal complications, portal
or mesenteric vein thrombosis was found in approximately one-fifth of
patients [9]. Moreover, according to a previous report about liver au-
topsy in COVID-19 patients, PVT was found in approximately a half of
COVID-19 patients without clinical symptoms of liver disease or signs of
liver failure before and during hospitalization [10]. The radiological
findings of portal venous gas and pneumatosis intestinalis and the
pathological findings in the present case were consistent with intestinal
ischemia, which was induced by acute portal hypertension due to portal
and mesenteric vein thrombosis. The etiology of PVT in the present case
was considered to be COVID-19 with no evidence of any other local risk
factor on autopsy, although congenital and acquired coagulant disorders
could not be excluded. Considering the asymptomatic cases of PVT
among COVID-19 patients and lack of evaluation by contrast CT or ul-
trasonography with portal vein flow before the onset of the thrombotic
event [10], the exact onset of the fatal thrombotic event in the present
case was unclear, and chronic micro-thrombosis may have developed
during the patient’s hospitalization. However, we should note that the
proportion of PVT among COVID-19 patients may be higher than that
previously reported and a fatal portal and mesenteric vein thrombosis
could develop or deteriorate in COVID-19 patients even in the post-acute
phase.

Plasma D-dimer level, although nonspecific, is considered one of the
inflammatory and thrombotic markers in COVID-19 patients, and the
discrepancy between an increase in plasma D-dimer levels and a
decrease in serum C-reactive protein levels may indicate the develop-
ment of thrombotic events [11]. Yong Li et al. have shown the associ-
ation between decreasing D-dimer levels and improvement of COVID-19
severity [12]. Persistent elevation of plasma D-dimer level indicates
continuous vascular endothelial damage in COVID-19 patients [13]. The
plasma D-dimer level elevated greater than 50 pg/mL in majority of
patients with PVT diagnosed by autopsy in the previous study about
liver histopathology in COVID-19 patients above [10]. Similar with the
present case, COVID-19 patients with elevated plasma D-dimer level
may have developed undiagnosed thrombotic events even without any
clinical or laboratory evidence or may have persistent risk for throm-
botic events through the continuous vascular endothelial damage.

Anticoagulant therapy could improve the prognosis of COVID-19
patients with elevated plasma D-dimer level. However, because break-
through venous thrombotic events have often been reported with anti-
coagulant therapy in COVID-19 patients [14,15], the appropriate dose
(i.e., for therapeutic or prophylactic purposes) and duration of antico-
agulant therapy also remain to be established for hospitalized COVID-19
patients, especially in patients with hemorrhagic complication such as
the present case [16]. Behnood B et al. have recommended extended
prophylaxis for up to 45 days to prevent thrombotic events, especially in
high-risk patients (e.g., reduced mobility, elevated D-dimer level) [17].
Some reports have recommended the D-dimer-driven-anticoagulation
strategy to improve the outcome of hospitalized COVID-19 patients [18,
19]. According to a questionnaire-based survey in Japan, some clini-
cians have decided to initiate and discontinue anticoagulant therapy
depending on the COVID-19 patients’ plasma D-dimer level [20]. For the
present case, we may have prevented the fatal portal and mesenteric
vein thrombosis by restarting the therapeutic dose of the anticoagulant
agent after the patient recovered of hemorrhage from the oral mucosa
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Fig. 2. Autopsy findings of gastrointestinal necrosis and portal and mesenteric vein thrombosis. The intestinal dilatation and the purple changing of the small bowel
color consisted with ischemic necrosis (a). Macroscopic findings revealed hemorrhagic necrosis in the gastric mucosa (b). Massive thrombi were found in the bilateral
portal vein (yellow arrow) (c). Microscopic findings revealed ischemic degenerative changes with loss of the surface epithelium (yellow arrow heads) and pneu-
matosis (yellow arrows) of the gastric mucosa (hematoxylin-eosin staining; the scale bar corresponds to 200 pm) (d), and several fibrin thrombi in the gastric
submucosal vein (yellow arrows) (hematoxylin-eosin staining; the scale bar corresponds to 200 pm) (e) and portal vein (yellow arrow) (Elastica-Masson staining; the

scale bar corresponds to 200 pm) (f).

because persistent elevation of plasma D-dimer level may have indicated
the development and worsening of micro-thrombosis in the portal and
mesenteric vein.
4. Conclusion

Portal and mesenteric vein thrombosis could be sudden in onset or
could deteriorate even in the post-acute phase of COVID-19. We should
consider portal and mesenteric vein thrombosis for COVID-19 patients
complicated with extended intestinal ischemia. Plasma D-dimer level
may be a predicting marker of late thrombotic events, in addition to
acting as a prognostic marker in the acute-phase of COVID-19. High-risk
patients for thrombotic events, especially those with consistently high
plasma D-dimer level, may receive prolonged anticoagulation therapy.
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