IDCases 22 (2020) e00968

journal homepage: www.elsevier.com/locate/idcr

Contents lists available at ScienceDirect

IDCases

Case report

Renal artery thrombosis in COVID-19

Check for
updates

Sudeep Acharya, Shamsuddin Anwar”®, Fasih Sami Siddiqui, Sohaib Shabih,

Umesh Manchandani, Solomon Dalezman

Staten Island University Hospital, Northwell Health, United States

ARTICLE INFO ABSTRACT

Article history:

Received 15 September 2020

Received in revised form 21 September 2020
Accepted 21 September 2020

Keywords:
COVID-19
Infectious disease
Thrombosis

Renal artery

COVID-19 has been described to have association with hypercoagulable state and thromboembolic events
in major blood vessels, pulmonary artery, major limb vessels causing limb ischemia. associated with
neurological symptoms and complications including stroke. We present a unique case of renal artery
thrombus formation secondary to COVID-19. To the best of our knowledge this is the fourth manuscript
describing renal artery thrombosis with evidence on imaging studies in medical literature.
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Case report

A 77-year old female presented to hospital with acute onset of
generalized weakness and two episodes of watery, non-bloody
diarrhea accompanied with poor appetite. She denied fever, chest
pain, shortness of breath, abdominal pain, nausea, vomiting or
urinary complains. Her past medical history included hypothy-
roidism, stable coronary artery disease, hypertension, chronic
obstructive pulmonary disease, and non-small cell lung carcinoma
in remission. She had a surgical history of abdominal aortic
aneurysmal repair and aortoiliac graft with bilateral renal artery
stenting secondary to renal artery stenosis approximately two
years before. She was hospitalized two weeks previous to
presentation for an endovascular leak which was coiled embolized
successfully by intervention radiology.

Her home medications included amlodipine, metoprolol,
simvastatin, aspirin, tiotropium and levothyroxine. She was a
former smoker with a 40 pack-year smoking history, quitting 16
years before, otherwise no other recreational drug use was
reported. On admission, the vital signs included: blood pressure
90/50 mmHg, heart rate 90, temperature 97.9 °F, respiratory rate
normal and oxygen saturation 100 % on room air. Initial laboratory
workup revealed normal white blood cell count of 7000 /L with
mild lymphopenia, with hemoglobin 11.0 g/dL and platelet count of
305,000/p.L. The chemistry panel was noted to be unremarkable
without transaminitis. The inflammatory markers at the time of
admission are summarized in Table 1.
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The patient had a nasal swab for COVID-19 which resulted
positive. Due to her acute generalized weakness and hypotension
in the setting of recent aortic intervention, there was a suspicion
for recurrent endovascular leak. Therefore, computed tomographic
(CT) angiography with dissection protocol was obtained. The CT
scan study ruled out any retroperitoneal bleeding or significant
aortic structural defect but revealed intraluminal filling defects
compatible with thrombus within renal artery stents bilaterally.

After hemodynamically optimizing the patient she was
evaluated by the interventional radiology and vascular surgery
teams. A renal duplex scan was subsequently perform showing no
significant stenosis in right renal artery and but occlusion of the
left renal artery. The patient’s blood pressure and renal function
remained intact throughout the hospital stay. It was determined
from imaging studies that the anatomical location of the thrombus
was not amenable to any intervention. Secondarily, given the
history of aortic aneurysmal repair, any other intervention was
deemed inappropriate as it may likely do more harm than benefit
as the patient remained asymptomatic.

The hypercoagulable studies were performed to screen for
prothrombotic diseases which were negative. It was concluded
that the patient’s renal artery thrombosis was caused by the
hypercoagulable state induced by COVID-19. The patient continues
to follow up outpatient with her primary care physician and
nephrology.

Discussion
Since the emergence of global pandemic of the novel

coronavirus (COVID-19) in China in December 2019, it has been
described as a causative agent for spectrum of clinical pathologies
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Table 1

INFLAMMATORY MARKERS.
MARKERS RESULTS
C-reactive Protein 5.55 mg/dL
Ferritin 589 ng/mL
Procalcitonin 0.13 ng/mL
Lactate dehydrogenase 583
D-dimers 4620 ng/mL
Prothrombin time/INR 11.6/1.01
Activate partial thromboplastin time 29

(acute respiratory distress syndrome, shock, multi-organ failure).
Clinical practice and data have suggested that COVID-19 is
producing severe hypercoagulability state in patients leading to
both venous and arterial thromboembolic events such as pulmo-
nary embolism, stroke and limb ischemia [1-4].

The effect of covid-19 infection on renal function is not clearly
determined and more studies are underway to describe the
pathophysiology [5]. With this brief literature review, kidney
dysfunction seen in COVID-19 patient can partly be described with
undetected renal artery thrombosis and systemic microangiopa-
thies with renal microthrombi [6-8]. Our patient described above
presented with an incidental finding of thrombus formation in
renal artery stenting. Patient has been asymptomatic with no
changes in the urine production. The decision for intervention with
revascularization mainly depends upon the size of the vessel
involved, time of onset and size of infarction. The success of such
intervention is unpredictable, and the patient may become
dependent on renal replacement therapy if there is not enough
renal reserve left as described by Philipponnet [6]. The timeline of
renal artery thrombosis and renal infarcts may not necessarily
align, and signs and symptoms may present after significant
interval with possible no evidence of thromboembolism [9,10].
Although, not enough data is available, but antiplatelets or full
anticoagulation should be considered in patients with diagnosed
renal infarcts. As our patient had a significant risk of endovascular
bleed due to recent abdominal aortic aneurysmal repair, it was
decided to hold off with anticoagulation.

Conclusion

This article and literature review summarize the cases
described with renal artery thromboembolism and infarcts
secondary to thromboembolic state induced by COVID-19 infec-
tion. This limited data suggests that such macro and micro-
thromboembolic activities may have played role in causing renal
dysfunction seen with COVID-19 infections. Further studies are
required to determine role of revascularization or long-term
anticoagulation for treatment modalities.

Authorship contributions

Conception and design of study: S.Acharya, S.Anwar

IDCases 22 (2020) e00968

Acquisition of data: F.siddiqui, S.shabih

Analysis and/or interpretation of data: U.Manchandani, S.
Dalezman

Drafting the manuscript: S.Acharya, S.Anwar

Revising the manuscript critically for important intellectual
content: F.siddiqui, S.shabih. U.Manchandani, S.Dalezman

Approval of the version of the manuscript to be published (the
names of all authors must be listed): S.Acharya, S.Anwar, U.
Manchandani, S.shabih, F.siddiqui, S.Dalezman

Acknowledgements

All persons who have made substantial contributions to the
work reported in the manuscript (e.g., technical help, writing and
editing assistance, general support), but who do not meet the
criteria for authorship, are named in the Acknowledgements and
have given us their written permission to be named. If we have not
included an Acknowledgements, then that indicates that we have
not received substantial contributions from non-authors.

References

[1] Price LC, McCabe C, Garfield B, Wort S]. Thrombosis and COVID-19 pneumonia:
the clot thickens!. Eur Respir ] 2020;56(1), doi:http://dx.doi.org/10.1183/
13993003.01608-2020 2001608. Published 2020 Jul 30.

[2] Avula A, Nalleballe K, Narula N, Sapozhnikov S, Dandu V, Toom S, et al. COVID-
19 presenting as stroke. Brain Behav Immun 2020;87:115-9, doi:http://dx.doi.
org/10.1016/j.bbi.2020.04.077.

[3] Acharya S, Diamond M, Anwar S, Glaser A, Tyagi P. Unique case of central
retinal artery occlusion secondary to COVID-19 disease. IDCases 2020;21:
e00867, doi:http://dx.doi.org/10.1016/j.idcr.2020.e00867.

[4] Anwar S, Acharya S, Shabih S, Khabut A. Acute limb ischemia in COVID-19

disease: a mysterious coagulopathy. Cureus 2020;12(7)e9167, doi:http://dx.

doi.org/10.7759/cureus.9167 Published 2020 Jul 13.

Uribarri A, Nafiez-Gil 1], Aparisi A, Becerra-Mufioz VM, Feltes G, Trabattoni D,

et al. Impact of renal function on admission in COVID-19 patients: an analysis

of the international HOPE COVID-19 (Health Outcome Predictive Evaluation
for COVID 19) Registry. ] Nephrol 2020;33(4):737-45, doi:http://dx.doi.org/
10.1007/s40620-020-00790-5.

Philipponnet C, Aniort ], Chabrot P, Souweine B, Heng AE. Renal artery

thrombosis induced by COVID-19. Clin Kidney ] 2020;13(4)713, doi:http://dx.

doi.org/10.1093/ckj/sfaa141 Published 2020 Aug 5.

[7] Woehl B, Lawson B, Jambert L, Tousch J, Ghassani A, Hamade A. 4 cases of aortic
thrombosis in patients with COVID-19. JACC Case Rep 2020;2(9):1397-401,
doi:http://dx.doi.org/10.1016/j.jaccas.2020.06.003.

[8] Idilman IS, Telli Dizman G, Ardali Duzgun S, Irmak I, Karcaaltincaba M, Inkaya
AC, et al. Lung and kidney perfusion deficits diagnosed by dual-energy
computed tomography in patients with COVID-19-related systemic
microangiopathy. Eur Radiol 2020, doi:http://dx.doi.org/10.1007/s00330-020-
07155-3 [published online ahead of print, 2020 Aug 29] 10.1007/s00330-020-
07155-3.

[9] Xu ]J, Samaha D, Mondhe S, Massicotte-Azarniouch D, Knoll G, Ruzicka M.
Renal infarct in a COVID-19-positive kidney-pancreas transplant recipient. Am
] Transplant 2020, doi:http://dx.doi.org/10.1111/ajt.16089 [published online
ahead of print, 2020 Jun 1] 10.1111/ajt.16089.

[10] Post A, den Deurwaarder ESG, Bakker SJL, de Haas R], Meurs M, Gansevoort RT,

et al. Kidney infarction in patients with COVID-19. Am ] Kidney Dis 2020;76
(3):431-5, doi:http://dx.doi.org/10.1053/j.ajkd.2020.05.004.

(5

[6


http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0005
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0005
http://dx.doi.org/10.1183/13993003.01608-2020
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0010
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0010
http://dx.doi.org/10.1016/j.bbi.2020.04.077
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0015
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0015
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0015
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0020
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0020
http://dx.doi.org/10.7759/cureus.9167
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0025
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0025
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0025
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0025
http://dx.doi.org/10.1007/s40620-020-00790-5
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0030
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0030
http://dx.doi.org/10.1093/ckj/sfaa141
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0040
http://dx.doi.org/10.1007/s00330-020-07155-3
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0050
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0050
http://refhub.elsevier.com/S2214-2509(20)30276-6/sbref0050

	Renal artery thrombosis in COVID-19
	Case report
	Discussion
	Conclusion
	Authorship contributions
	Acknowledgements

	References


