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To the Editor,

Infection related thrombosis is a well-known
entity. Antigen burden, immune response, comple-
ment activation, pro-coagulant condition, and smok-
ing are only a few amongst the multiple risk factors
which interplay in the development of thrombosis in
any given case. Viral infections are amongst the many
inciting factors known to predispose a prothrombotic
state. We hereby report a known case of acute myelog-
enous leukemia, status post allogeneic stem cell trans-
plantation who presented with two discrete episodes
of sore throat and left upper quadrant pain. Infectious
workup confirmed parainfluenza virus 3 on the first
occasion, and rhinovirus infection on the second occa-
sion. Computed tomography of the abdomen during
both times suggested a splenic infarction. A compre-
hensive thrombotic workup was negative which sug-
gested the diagnosis of viral infection-related splenic
infarction. This case highlights the importance of
caring for the potential eventualities of coagulopathy
in cancer and other immunocompromised patients
infected during the COVID-19 pandemic.

A 57-year-old female with a past medical history
of acute myelogenous leukemia (AML), allogeneic
hematopoietic stem cell transplantation (HSCT), mild
liver chronic graft versus host disease (cGVHD), and
ocular cGVHD presented for her regularly scheduled
azacitidine maintenance. During the initial infusion,
she developed elevated temperature and rhinorrhea.

A respiratory viral panel (RVP) was sent and a few
days later resulted positive for parainfluenza virus 3, an
RNA virus. Two weeks later, she presented with severe
left-upper-quadrant abdominal pain. An abdominal
and pelvic computed tomography (CT) scan was done
which showed a splenic infarction of up to 50% of the
spleen (Figure 1A). Her complete blood count with
differentials were normal except for mild thrombo-
cytopenia (105 x 109/L). Her liver, kidney functions,
and coagulogram were also unremarkable. A repeated
RVP was negative at that time. Laboratory tests for
thrombophilia mechanisms including cardiolipin,
lupus anticoagulant, and JAK2 V617F mutation were
all negative. No previous personal or family history of
a thromboembolic phenomenon or unexplained abor-
tion was noted. These results suggested that the parain-
fluenza infection potentially contributed to splenic
infarction. She was started on inj. LMWH which was
later transitioned to oral rivaroxaban 15 mg once daily.
At follow up, the patient remained asymptomatic and
oral anticoagulation was stopped after three months.
11 months later she developed another respiratory
infection and tested positive for rhinovirus (once again
an RNA virus). One month after that, the patient had
completed her azacytidine maintenance, her AML
was in remission. Three months later she received her
final boosters of posttransplant immunizations. Three
weeks after these immunizations she experienced
again left upper quadrant pain and CT scan showing
a new splenic infarction (Figure 1B). Blood work was
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Figure 1. A) CT scan of abdomen and pelvis with contrast showing a wedge-shaped hypoattenuation of approximately 50% of the
anterior aspect of the spleen suggesting splenic infarction; B) CT scan of abdomen and pelvis with contrast suggesting shrinkage of
the spleen with small residual hypodensities peripherally. There is evidence of a new thrombosis of the splenic artery suggesting an

evolution of new infarction.

significant for mild D-dimer elevation (1.04 mg/L
FEU: normal <0.05 mg/L FEU) and fibrinogen within
normal range at 348 mg/dL (150 — 400 mg/dL). How-
ever, repeat thrombotic workup was once again nega-
tive. She was treated with enoxaparin sodium at 1.5
mg/kg subcutaneously daily for three months. Due
to the two incidents of splenic infarction, and given
patient’s history of HSCT, she was considered func-
tionally hypo- or asplenic and thus was vaccinated for
encapsulated organisms (i.e., N. meningitidis, S. pneu-
moniae, and H. influenzae). At follow up patient is
doing well 3 years after the second event (Figure 2).

The index case is important in the context of the
ongoing COVID-19 pandemic. The clinical features
of the most severely affected patients by COVID-19
often display endothelial system injury, complement,
and coagulation cascade, activation (1,2). Severe infec-
tions including respiratory viruses have been associated
with coagulopathy (3,4). Mechanisms include direct
infection of endothelial cells, effects of virus-specific
antibodies, or inflammatory mediators. SARS-CoV-2
has demonstrated an ability to affect coagulation
beyond its characteristic respiratory symptoms. Sur-
veillance for thromboembolic symptoms and especially
splenic infarction necessitating vaccination for encap-
sulated organisms might be required in cases with sus-
pected functional hyposplenism.

Respiratory viruses are associated with increased
risks of deep vein thrombosis and pulmonary embo-
lism, with greater risk for coagulopathy in the winter
months due to seasonal trends in coagulative factors
(3). Most recently, SARS-CoV-2, an RNA virus like
parainfluenza and rhinovirus seen in this case, has
been shown to produce coagulative effects, increasing
the risk of stroke beyond those observed with influ-
enza (5,6). These effects are most likely associated with
endothelial cell damage, and COVID-19 severity is
associated with elevated levels of von Willebrand fac-
tor (7,8). Overactivation of the NLRP3 inflammasome
has been identified as a mediator of cytokine storm

during the SARS-CoV-2 infection and may further
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Figure 2. Timeline of the events as they progressed from the
AML diagnosis till the date of last follow-up.
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perpetrate endothelial cell injury (9). In addition, in
our case, the thrombosis may have been exacerbated
by (undocumented) count recovery from a course of
azacytidine and associated changes in cytokine expres-
sion (10).

As cancer patients are at increased risk for suf-
fering complications from SARS-CoV-2, the long-
term consequences for recovery and hemostasis must
be considered (11,12). Here, we have presented a case
report that occurred prior to the current pandemic
but indicates the importance of managing coagulative
complications in cancer patients. While not all cancer
patients warrant anticoagulant management for RNA
viruses, in those with elevated risk factors for throm-
boinflammation, such as cytokine and chemokine
expression changes after chemotherapy or cGVHD,
preventative therapy might be considered (13,14).
Immune dysregulation and impaired hemostasis can
contribute to a vicious cycle of infection and coagulop-
athy. Patients with a history of both COVID-19 and
cancer may need to be managed differently long term
after we emerge from the acute phase of the pandemic.

References

1. Sahu KK, Siddiqui AD. From Hematologist’s desk: The
effect of COVID-19 on the blood system. Am ] Hematol.
2020 Aug;95(8):E213-E215

2. Ackermann M, Verleden SE, Kuehnel M, Haverich A,
Welte T, Laenger F et al. Pulmonary Vascular Endotheli-
alitis, Thrombosis, and Angiogenesis in Covid-19. N Engl J
Med. 2020 Jul 9;383(2):120-128.

3. Goeijenbier M, van Wissen M, van de Weg C, Jong E,
Gerdes VE, Meijers JC et al. Review: Viral infections and
mechanisms of thrombosis and bleeding. ] Med Virol. 2012
Oct;84(10):1680-96.

4. Sahu KK, Petrou N, Cohn Z, Bathini V. Splenic sequela of
babesiosis. QJM. 2020 Aug 1;113(8):577-578.

5. Merkler AE, Parikh NS, Mir S, Gupta A, Kamel H, Lin E
et al. Risk of Ischemic Stroke in Patients With Coronavi-
rus Disease 2019 (COVID-19) vs Patients With Influenza.
JAMA Neurol. 2020 Jul 2;77(11):1-7.

6. Mishra AK, Sahu KK, Lal A, Sargent J. Mechanisms of
stroke and the role of anticoagulants in COVID-19. J For-
mos Med Assoc. 2020 Nov;119(11):1721-1722.

7. Goshua G, Pine AB, Meizlish ML, Chang CH, Zhang H,
Bahel P et al. Endotheliopathy in COVID-19-associated
coagulopathy: evidence from a single-centre, cross-sectional
study. Lancet Haematol. 2020 Aug;7(8):e575-¢582. doi:
10.1016/S2352-3026(20)30216-7.

8.O’Sullivan JM, Gonagle DM, Ward SE, Preston RJS,
O’Donnell JS. Endothelial cells orchestrate COVID-19
coagulopathy. Lancet Haematol. 2020 Aug;7(8):e553-¢555.

9. Ratajczak MZ, Kucia M. SARS-CoV-2 infection and over-
activation of Nlrp3 inflammasome as a trigger of cytokine
“storm” and risk factor for damage of hematopoietic stem
cells. Leukemia. 2020 Jul;34(7):1726-1729.

10. Pollyea DA, Kohrt HE, Gallegos L, Figueroa ME, Abdel-
Wahab O, Zhang B et al. Safety, efficacy and biological
predictors of response to sequential azacitidine and lena-
lidomide for elderly patients with acute myeloid leukemia.
Leukemia. 2012 May;26(5):893-901.

11. Gosain R, Abdou Y, Singh A, Rana N, Puzanov I, Ernst-
off MS. COVID-19 and Cancer: a Comprehensive Review.
Curr Oncol Rep. 2020 May 8;22(5):53.

12. Sahu KK, Cerny J. Managing patients with hematological
malignancies during COVID-19 pandemic. Expert Rev
Hematol. 2020 Aug;13(8):787-793.

13. Connors JM, Levy JH. COVID-19 and its implications
for thrombosis and anticoagulation. Blood. 2020 Jun
4;135(23):2033-2040.

14. Wang X, Sahu KK, Cerny J. Coagulopathy, endothelial
dysfunction, thrombotic microangiopathy and comple-
ment activation: potential role of complement system
inhibition in COVID-19. ] Thromb Thrombolysis. 2021
Apr;51(3):657-662.

Correspondence:

Received: 9 December 2020

Accepted: 28 May 2021

Dr. Jan Cerny

Deparment of Medicine,

Division of Hematology/Oncology,

UMass Memorial Medical Center, University of
Massachusetts Medical School, Worcester,

MA, USA.

Electronic address: jan.cerny@umassmemorial.org.



