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publication of this case and Case Report: We herein report a case of a 23-year-old Caucasian

accompanying images. female with known risk factors for coagulopathy (smoking, oral
contraceptives, anti-phospholipid (aPL) antibodies, heterozygous factor
V  Leiden mutation, and homozygous methylenetetrahydrofolate
reductase (MTHFR) mutation) who developed a Budd-Chiari syndrome
after testing positive for COVID-19. To our knowledge, this is the first
report of a case of splanchnic vein thrombosis in a COVID-19 patient
with the above risk factors.

Conclusion: Such a presentation underscores the additional increased
thrombotic risk attributed to COVID-19 infections in the setting of
underlying hereditary or acquired thrombophilias.
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Introduction

COVID-19 is a respiratory tract infection that
can involve multiple organ systems through
a coagulopathy-related mode of injury [1,2].
Thrombosis in the setting of COVID-19 is a
well-documented phenomenon; however,
COVID-19-induced coagulopathy in patients
with inherited thrombophilia remains a poorly
explored topic in the english-speaking
literature. Furthermore, thrombophilias can
be autoimmune in nature, like the
antiphospholipid syndrome (aPL) [3], or due
to inherited conditions like Factor V Leiden
mutation and hyperhomocysteinemia, which
is caused by methylenetetrahydrofolate
reductase (MTHFR) mutation [4].

Factor V Leiden mutation, the commonest
inherited  hypercoagulability disorder in
Caucasians, is responsible for producing an
aberrant copy of Factor V coagulation factor
that is resistant to degradation; thus
conveying a higher risk for thrombus
formation. Factor V mutations are known to
potentiate the effect of MTHFR on deep vein
thrombosis  [5]. COVID-19  related
thrombosis, on the other hand, is related to
viral-induced endothelial damage, leading to
the activation of downstream coagulation
mediators and ultimately thrombosis [6].

Case Presentation

We present the case of a 23-year-old
Caucasian lady, smoker (daily water-pipe for
three years), on hormonal contraception
(norethindrone 5 mg for seven years, two
tabs for five days every seven weeks), who
presented initially to the emergency
department for severe acute right upper
quadrant pain. Initial blood workup (including
complete blood count with differential,
prothrombin time, and partial thromboplastin
time) was not significant.

A Computed Tomography (CT) scan of the
abdomen and pelvis at presentation
illustrated the absence of contrast
opacification of the right and middle hepatic
veins with surrounding hepatic parenchyma
edema, which is suggestive of Budd-Chiari
Syndrome (Figure 1).

Figure 1 Axial contrast enhanced portal phase
CT image showing thrombosis of the right (red
arrow) and middle (black arrow) hepatic veins
that appear dilated and non-opacified. Mild
periportal edema is also noted.

In addition, findings on lung CT scan, such
as the presence of interval appearance of
bilateral peripheral rounded ground glass
opacities in both lower lobes, were highly
suggestive of COVID-19 infection (Figure 2).
The diagnosis of COVID-19 infection was
subsequently confirmed by a positive
COVID-19 polymerase chain reaction (PCR)
test.

She was discharged from the emergency
department on a therapeutic subcutaneous
enoxaparin dose (1 mg/kg twice daily) and
referred to our service. Additional hereditary
thrombophilia  workup, ordered for the
atypical presentation of COVID-19 related
coagulopathy, revealed mutated genes for
Factor V Leiden (heterozygous) and MTHFR
(homozygous), and the presence of high
titers of antiphospholipid antibodies (Table
1).

Workup revealed a homocysteine level of 35
pumol/L, cardiolipin antigen (AQ)
immunoglobulin - (Igg M of 40 IgM
Phospholipid Units (MPL), cardiolipin ag IgG
<15 IgM Phospholipid Units (GPL), Beta-2
glycoprotein antibodies IgM, 1gG, IgA of 47
U/mL, and a D-dimer level of 5.03 pg/mL.
Her symptoms completely resolved within
one week of starting anticoagulation. She
will repeat CT scans of the abdomen in 6-9
months, and discussion regarding longer
anticoagulation treatment will be discussed
at that time based on the radiologic findings.
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Figure 2: Axial CT scan images of the lower cuts of the chest (lung window) showing bilateral peripheral
ground glass opacities associated with subtle interstitial intralobular septal thickening and lobular

consolidation, typical for COVID-19 infection.

Table 1: Laboratory findings

Ab= antibody, IgM= immunoglobulin M, IgG=
immunoglobulin G, IgA= immunoglobulin A,
MPL= IgM phospholipid units, GPL= IgG
phospholipid units.

Parameter Value Normal
Values

Homocysteine 35 pmol/L 5-15

level pumol/L

Cardiolipin -~ Ab 40 MPL <10 MPL

IgM

Cardiolipin Ab | <15GPL | <15m GPL

I9G

Beta-2 47 U/mL <20 U/mL

glycoprotein Abs

lgM, 19G, IgA

D-dimer 5.08 pg/mL <0.5
pg/mL

Discussion

COVID-19 has been reported as a risk factor
for thrombosis, especially of the splanchnic
vessels. Previously published cases have
reported thrombosis of the portal vein [7,8],
right hepatic vein and splenoportal axis [9],
simultaneous thrombosis of the right portal
vein, and of the proximal superior mesenteric
artery and jejunal artery [10], as well as the

report of palmar digital vein thrombosis [11],
and cerebral vein thrombosis [12].

COVID-19 can be the sole risk factor for
splanchnic venous thrombosis, as illustrated
in a case of portal vein thrombosis reported
by Franco-Moreno et al, in which exhaustive
workup for other risk factors was negative
[13]. However, most cases of splanchnic
vein  thrombosis in  COVID-19  were
associated with at least one other risk factor,
which includes factor V Leiden mutation [11],
type 2 diabetes mellitus [9], essential
thrombocythemia [7], and sepsis [8]. Other
reported risk factors include aPL antibodies
[12]. However, these antibodies can be seen
in viral infections including cytomegalovirus,
human immunodeficiency virus, varicella
zoster virus [12], and other critical illness or
vascular liver disease [9]. Moreover, the role
of aPL antibodies in  COVID-19
coagulopathy is unclear, and physicians
should be cautious in the interpretation of
aPL antibody titers in the setting of COVID-
19 infection [13].

The case reported here presented is unique
as the patient had multiple simultaneous and
synergistic prothrombotic risk factors, both
acquired and inherited. They included
smoking, hormonal contraceptive use, anti-
cardiolipin, anti-B2 glycoprotein antibodies,
heterozygous factor V Leiden mutation, and
homozygous MTHFR mutation. These
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thrombus-predisposing  conditions  have
distinct pathophysiology. Factor V Leiden is
related to a mutant factor V that is less
sensitive to the inhibitor effect, while MTHFR
is related to a metabolic alteration leading to
thrombosis  [4,5].  Nevertheless, we
hypothesize that the endothelial changes
induced by the COVID-19 virus amplify the
risk of patients with inherited and acquired
blood clot-forming disorders for developing
thrombotic events. To our knowledge, this is
the first reported case of splanchnic vein
thrombosis in a COVID-19 patient with an
underlying MTHFR mutation. Also, no case
reported to date has been associated with
as many predisposing factors, which implies
the possible need to  administer
anticoagulants for a prolonged period of time
(perhaps indefinitely).

Clinicians must maintain a high index of
suspicion for splanchnic vein thrombosis,
which may be a late complication or even a
presenting symptom in COVID-19 [14].
Some experts have even suggested doing
whole-body CT scans in arterial and venous
phases for any COVID-19 patient with
abdominal pain or pulmonary embolism [10].
Up to 31% of ICU patients with COVID-19
develop thrombotic complications, even
with prophylaxis; in many of these cases,
predisposing factors are found eventually [9].
The most common thrombotic event in
COVID-19 is believed to be venous
thromboembolism [15]. Initial COVID-19
coagulopathy often presents with a
prominent elevation of D-dimer (as was seen
in our patient) and fibrin/fibrinogen
degradation, and worse outcomes have
been associated with higher D-dimer levels
[16].

Conclusion

In conclusion, a 23-year-old lady presented
for right upper quadrant pain, and was
revealed to have a splanchnic vein
thrombosis that could be secondary to either
COVID-19 coagulopathy or to a positive
status for antiphospholipid syndrome, and
factor V Leiden and MTHFR mutations.

Cases like the one presented above raise the
question of how much additional thrombosis

risk COVID-19 contributes to a patient with
underlying hypercoagulability. Further
research is required to assess the need to
adjust anti-coagulation therapy for COVID-
19 patients who happen to have genetic or
other underlying inherited and/or acquired
thrombophilia.

References

1. Gerges Harb J, Noureldine HA, Chedid G,
et al. SARS, MERS and COVID-19: clinical
manifestations and organ-system
complications: a mini review. Pathog Dis.
2020;78(4):ftaa033. PMID:  32633327.
https://doi.org/10.1093%2Ffemspd%2Ffta
a033

2. Noureldine, H., Chedid, G. ., Gerges
Harb, J., Nour-Eldine , W. ., Nour Eldine,
M. ., Noureldine, M. H., Abou Abdallah, D.,
& Falco Chedid, N. . (2021). SARS, MERS,
COVID-19: Identification of Patients at a
Higher Risk: A Narrative  Review.
International Journal of Clinical Research,
2(1), 57-70.
https://doi.org/10.38179/ijcr.v2i1.47

3. Cervera R. Antiphospholipid syndrome.
Thromb Res. 2017;151 Suppl 1:543-S47.
PMID: 28262233.
https://doi.org/10.1016/s0049-
3848(17)30066-x

4. Varga EA, Sturm AC, Misita CP, Moll S.
Cardiology patient pages. Homocysteine
and MTHFR mutations: relation to
thrombosis and coronary artery disease.
Circulation. 2005;111(19):6289-e293.
PMID: 15897349.
https://doi.org/10.1161/01.cir.0000165142.
37711.e7

5. Bansal P. Factor V Leiden and MTHFR
mutations as a combined risk factor for
hypercoagulability in referred Patients
population from Western India. Mol
Cytogenet. 2014;7(Suppl 1):P28. Published
2014 Jan 21.
https://doi.org/10.1186%2F1755-8166-7-
S1-P28

6. Hanff TC, Mohareb AM, Giri J, Cohen JB,
Chirinos JA. Thrombosis in COVID-19. Am J
Hematol. 2020;95(12):1578-1589. PMID:




Chedid et al. Int J Clin Res (2022), Volume 3, Issue 1

DOI: 10.38179/ijcr.v3i1.120

32857878.
https://doi.org/10.1002/ajh.25982

7. Ignat M, Philouze G, Aussenac-Belle L, et
al. Small bowel ischemia and SARS-CoV-2
infection: an underdiagnosed distinct clinical
entity. Surgery. 2020;168(1):14-16. PMID:
32473831.
https://doi.org/10.1016%2Fj.surg.2020.04.
035

8. LaMuraV, Artoni A, Martinelli |, et al. Acute
Portal Vein Thrombosis in SARS-CoV-2
Infection: A Case Report. Am J
Gastroenterol. 2020;115(7):1140-1142.
PMID: 32618673.
https://doi.org/10.14309%2Fajg.00000000
00000711

9. Del Hoyo J, Lopez-Munoz P, Fernandez-
de la Varga M, et al. Hepatobiliary and
Pancreatic: A fatal case of extensive
splanchnic vein thrombosis in a patient with
Covid-19. J  Gastroenterol  Hepatol.
2020;35(11):1858. PMID:  32839984.
https://doi.org/10.1111%2Fjgh.15174

10. de Barry O, Mekki A, Diffre C, Seror M,
El Hajjam M, Carlier RY. Arterial and venous
abdominal thrombosis in a 79-year-old
woman with COVID-19 pneumonia. Radiol
Case Rep. 2020;15(7):1054-1057.
Published 2020 Apr 29. PMID: 32351657.
https://doi.org/10.1016%2Fj.radcr.2020.04.
055

11. Connolly A, Walsh S, Arya R. Palmar
digital vein thrombosis in a patient with
COVID-19. Clin Exp Dermatol.
2021;46(1):183-184. PMID: 32909279.
https://doi.org/10.1111%2Fced.14442

12. Cavalcanti DD, Raz E, Shapiro M, et al.
Cerebral Venous Thrombosis Associated
with COVID-19. AUNR Am J Neuroradiol.
2020;41(8):1370-1376. PMID: 32554424,
https://doi.org/10.3174/ajnr.a6644

13. Marietta M, Coluccio V, Luppi M. COVID-

19, coagulopathy and Venous
thromboembolism: more questions than
answers. Intern Emerg Med.

2020;15(8):1375-1387. PMID: 32653981.
https://doi.org/10.1007/s11739-020-
02432-x

14. Singh B, Kaur P, Maroules M. Splanchnic
vein thrombosis in COVID-19: A review of
literature. Dig Liver Dis. 2020;52(12):1407-
14009. PMID: 33067157.
https://doi.org/10.1016%2F}.dld.2020.09.0
25

15. Franco-Moreno A, Piniella-Ruiz E,
Montoya-Adarraga J, et al. Portal vein
thrombosis in a patient with  COVID-19.
Thromb Res. 2020;194:150-152. PMID:
32788107.
https://doi.org/10.1016/j.thromres.2020.06.
019

16. Connors JM, Levy JH. COVID-19 and its
implications for thrombosis and
anticoagulation. Blood. 2020;135(23):2033-
2040. PMID: 32339221.
https://doi.org/10.1182/blood.2020006000




