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An unusual cause of renal vein thrombosis in a newborn: COVID-19
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Abstract

There is no information on renal vein thrombosis induced by COVID-19 infection in a neonate. Few cases of renal vein
thrombosis caused by COVID-19 infection have been reported in predominantly adult patients. On day 25 after birth, a
newborn whose mother was infected with COVID-19 had renal vein thrombosis. We believed that our patient’s renal vein
thrombosis was caused by postnatal transmission of the COVID-19 infection that the mother had acquired during birth. The
clinical and radiologic findings of these unusual renal complications in a neonate, as well as treatment options, are presented.
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Introduction

Renal vein thrombosis occurs for almost one-fifth of all
neonatal thromboembolic events. The majority of newborns
are diagnosed within the first 3 days of life. Thrombosis
is mostly unilateral in two-thirds of cases, and left kidney
involvement is more likely [1-3]. Maternal and neonatal
risk factors can both contribute to the development of renal
vein thrombosis in newborns [4]. Renal vein thrombosis
has recently been documented in mostly adult patients with
COVID-19 infections in the literature. It usually occurs 2
weeks to 3 months after the onset of symptoms [5-10]. The
neonatal experiences are mostly linked to babies born to
mothers infected with COVID-19 during pregnancy [11-14].
Transfer of IgG through the placenta and IgA through breast
milk protects the newborn in infected mothers with COVID-
19 by providing passive immunization [15]. Although the
majority of babies delivered to COVID-19-infected mothers
are asymptomatic, there have been few reports of neonates
having clinical signs such as multisystem inflammatory syn-
drome in children (MIS-C) or thromboembolic consequences
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such as leg gangrene [16—18]. However, there have been no
reports of neonates having renal vein thrombosis following
the COVID-19 infection.

In this report, we discuss the diagnosis, clinical history,
and treatment options for COVID-19-associated neonatal
renal vein thrombosis.

Case report

The patient was admitted to our hospital at 3 months of
age to determine the cause of renal vein thrombosis and to
decide whether anticoagulation therapy should be contin-
ued. In his medical history, the baby was born vaginally at
term to a 39-year-old mother in another center. His mother
was infected with COVID-19 at delivery. She developed
a fever and upper respiratory tract infection symptoms.
Her SARS-CoV-2 PCR from a nasopharyngeal swab sam-
ple was positive. She had no history of vaccination. As
a result of the COVID-19 infection, the patient’s mother
did not breastfeed. The patient’s mother had no history of
diabetes, hypertension, or chronic health problems, and
the patient had no history of hospitalization for asphyxia,
sepsis, or umbilical catheter insertion after birth. On day
25 after birth, he developed only hematuria. On admission,
his creatinine was found to be high as 3.38 mg/dL (normal
range: 0.16-0.39 mg/dL), the platelet level was 57,000/uL
(normal range: 244,000-529,000/ uL), and the p dimer
value was 1.05 pg/mL (normal range: 0-0.5 ug/mL). A
renal Doppler ultrasound was performed to determine the
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etiology of renal failure, which revealed diffuse unilateral
renal thrombosis that extended to the superior vena cava,
and subcutaneous therapy with low-molecular-weight hep-
arin (LMWH) at two doses of 100 IU/kg was initiated. The
patient was hospitalized for 20 days, his creatinine level
returned to normal, and he was discharged with LMWH
follow-up. When the patient arrived at our hospital at
the age of 3 months, his laboratory results were as fol-
lows: creatinine: 0.42 mg/dL, hemoglobin: 9.4 g/dL (nor-
mal range: 9.6-12.4 g/dL), platelets: 397,000/uL, white
blood cells: 9200/uL (normal range: 6510-13,320/uL),
and absolute neutrophil count: 2100/puL (normal range:
970-5450/uL). Complete urinalysis was normal. Anti-
thrombin 3 activity was 81% (normal range: 50-150%),
protein S was 96% (normal range: 65-140%), protein C
was 62% (normal range: 70-130%), Factor Xa was 1 Ul/
mL (therapeutic range: 0.5-1 Ul/mL), prothrombin time
was 12.7 s (normal range: 10.5— 14.5 s), INR was 1.09
(normal range: 0.8—1.2 INR), fibrinogen was 237 mg/
dL (normal range: 200—400 mg/dL), p dimer was 0.5 pg/
mL, and aPTT was 37.6 s (normal range: 20-30 s). Only

methylenetetrahydrofolate reductase (MTHFR) heterozy-
gosity in A1298C was identified as a hereditary thrombo-
philia risk factor. Homocysteine level was 8 pmol/L (nor-
mal range: 6—15 pmol/L). At 3 months old, the patient
tested positive for anti-SARS-CoV-2 IgM and negative
for anti-SARS-CoV-2 IgG antibodies to the nucleocap-
sid protein. The anti-SARS-CoV-2 IgG (ECLIA) titer was
83.65 BAU/ml. An ultrasound scan revealed a 4 3.5 mm
echogenic thrombus in the left renal vein, extend-
ing into the superior vena cava (Fig 1). The left kidney
(35%20 mm) had become atrophied, while the right kid-
ney (58 X 24 mm) had compensated by hypertrophy. The
patient developed intestinal bleeding during the 10th week
of treatment with LMWH, and we could not determine
whether this was drug-induced bleeding or cow’s milk pro-
tein allergy; therefore, the LMWH treatment was discon-
tinued. His coagulation test results, including INR, were
within normal limits. At 1-month follow-up, the patient’s
general health was good, there was no increase in creati-
nine and D-dimer values, and there was no progression on
the control Doppler ultrasonography.

Fig. 1 a The left kidney has a calcified heterogeneous region (white
arrows) that is not vascularized on Doppler imaging, and (b) Dop-
pler ultrasound at the left lower pole of the kidney shows arterial flow

(white arrow), (¢) there is a calcified thrombus (white arrow) in the
inferior vena cava that does not obstruct the lumen and allows flow
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Discussion

Renal vein thrombosis in the neonatal period accounts
for 16-20% of all thromboembolic events, and 75-80%
of newborns are diagnosed within the first 3 days [1-3].
Prematurity, congenital heart disease, respiratory distress
syndrome, sepsis, perinatal asphyxia, and dehydration
are the most common neonatal risk factors contributing
to renal vein thrombosis, while maternal diabetes mel-
litus, preeclampsia, and infections are the most common
maternal risk factors [4]. We ruled out maternal and neo-
natal risk factors for renal vein thrombosis. The patient’s
mother had no health problems, and the patient had no
history of hospitalization for asphyxia, sepsis, or umbilical
catheter insertion. Our case was asymptomatic during the
early neonatal period but developed renal vein thrombosis
on postnatal day 25. Factor V Leiden mutation is among
the most commonly reported inherited risk factors, and it
has been reported that the presence of MTHFR mutation
combined with homocysteine elevation may rarely con-
tribute to the development of thrombosis [19]. Our patient
only had an MTHFR heterozygous mutation and normal
homocysteine levels, indicating that the thrombosis was
not caused by an inherited risk factor. The mother in our
case had COVID-19 during labor, suggesting that the virus
was transmitted by direct contact after birth. In infected
mothers, the transfer of IgG through the placenta and IgA
through breast milk protects the newborn by providing
passive immunization [15]. Although IgA transmission
through breast milk and IgG transmission across the pla-
centa have been reported, it was thought that adequate IgG
transmission through the placenta to the fetus could not be
provided in our case because the mother was infected with
COVID-19 during delivery [15]. As the patient was never
breastfed due to her mother’s COVID-19 infection, pas-
sive immunization with breast milk was also not consid-
ered. There is only one case in the literature of a newborn
patient who developed spike-specific anti-SARS-CoV-2
antibodies at 2 months of age after postnatal exposure to
COVID-19, which is consistent with the presence of IgG
antibodies in our patient at 3 months, supporting the pos-
sibility of an early antibody response [15]. Our patient
was exposed to COVID-19 in the early neonatal period
and tested positive for anti-SARS-CoV-2 IgG antibody at
3 months of age, indicating that the patient developed his
immune response and that the thrombosis was most likely
secondary to COVID-19 infection.

Infants whose mothers were infected with COVID-19
during pregnancy have an increased risk of premature
birth [11, 12]. In COVID-19-positive pregnant women,
microthrombi in placental structures that provide fetoma-
ternal connection increase the risk of premature delivery
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requiring cesarean section. Preterm birth is three times
more common in COVID-19-infected mothers than that
in healthy mothers [11]. Infants born to mothers infected
with COVID-19 during labor were mostly asymptomatic,
with only a few showing MISC-like symptoms [16—18].
In addition, the development of gangrene in the leg of a
newborn patient who had COVID-19 during the neonatal
period suggests that thromboembolic complications due
to COVID-19 may rarely occur during the neonatal period
[17]. In the literature, renal vein thrombosis caused by
COVID-19 infection has often been documented between
2 weeks and 3 months after the onset of symptoms [5—10].
Similarly, our patient was diagnosed with renal vein
thrombosis on postnatal day 25 after a history of maternal
COVID-19 infection. In neonates, renal vein thrombosis
in 70% of cases is unilateral, with the left kidney being the
most commonly affected [1-3]. Accordingly, renal vein
thrombosis in the presented case was unilateral, and the
left kidney was atrophic.

Thrombolytic therapy is recommended in the early
stages of bilateral renal vein thrombosis and unilateral
thrombosis extended to the superior vena cava, accord-
ing to thrombosis guidelines. [20]. The likelihood of renal
atrophy in the absence of thrombolytic therapy is reported
to be 75-85%, whether anticoagulant therapy is used or not
[21, 22]. Low-molecular-weight heparin is usually given
for 3 to 6 months [20]. Renal vein thrombosis has been
associated with a 12.4-fold increase in the risk of chronic
renal failure and a 15.7-fold increase in the risk of chronic
hypertension [4]. The case we presented was diagnosed in
another center, and thrombolytic therapy was not admin-
istered. On the contrary, a decrease in creatinine levels
and an improvement in urine color after LMWH treat-
ment suggest that the thrombosis responded well only to
anticoagulant therapy. He had been using anticoagulation
therapy for at least 10 weeks before the treatment was
discontinued due to intestinal bleeding. In his follow-up,
no recurrence of thrombosis was found.

To the best of our knowledge, this is the first case report
in the literature of a newborn with COVID-19-induced
renal vein thrombosis, with a discussion of the diagnosis,
treatment, and follow-up.
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