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Description
The recent case published on Renal Vein Thrombosis (RVT) due
to acute pyelonephritis (APN) is an important contribution to the
clinical management of thrombophilia [1-3]. Considering that acute
pyelonephritis is not contemplated as a common cause of renal RVT
and inferior vena cava thrombosis (IVCT), but not an uncommon
condition amongst patients with nephrotic syndrome (NS) and
commonly seen in patients with membranous glomerulonephritis [4],
requires that physicians take into consideration genetic causes and other
risk factors that leads to thrombophilia. Previously, the association of
RVT with acute pyelonephritis was reported in probands with sepsis
plus trombotic risk factor as can be seen in hyperhomocysteinemia
or diabetes mellitus [4-7]. In order to explain the physiopathology of
RVT seen ocassionaly in patients with pyelonephritis it is important to
explore the possibility of hyperhomocysteinemia in the case described
by Talwar et al., who had diabetes but without sepsis. Nevertheless that
possibility was not studied. This is important, because, in addition to the
well clinical and conservative management, carried out by the authors,
they could be used supplements of B complex and folic acid in order
to handle the possible hyperhomocysteinemia reported by Kumar et
al. This condition cannot be excluded from the evidence presented in
the paper [1,5]. Detection of homocysteine, or preventive treatment
with folic acid is crucial because it reduces the risk, by 10% to 20%, of
venous thrombosis [8]. Besides reducing risk of thrombophilia, patient,
without any surgical interventions, must be treated with antibiotics and
anticoagulation therapy. It’s obvious that the clinical response in RVT is
influenced by other factors, including genetic and environmental factors.
Thrombophilia not only is a polygenic trait, but also a multifactorial
disease that can be modulated by environmental factors. So it is
important to carry out the screening of genetic causes of thrombophilia
in order to establish a better therapeutic decision and a personalized
therapy, which were not analyzed in the case report published by
Talwar. The most important causes of thrombofilia are mutation in
Factor V Leiden, (FVL, G1691), MTHFR, and prothrombin genes.
This mutation was reported previously in patients with thrombosis
related to idiopathic NS [9]. Therefore, when thrombofilia is present
in rare combination, as the one reported in the patient of Talwar, it
is imperative to consider the genetic mechanisms of thrombosis, its
progression and its therapeutic interventions. Also we must investigate
the correlation of thrombofilia with development of bilateral RVT, as
well as the interaction with environmental factors such as infections.
In some cases the mutations are determinant of clinical phenotype;
the multigenic thrombophilia is associated with massive IVCT, NS and
chronic bilateral pulmonary artery thromboembolism [9,10]. There are
cases of unilateral RVT that are associated with SERPINE1 4G, FVL,
heterozygous of MTHFR-677T, MTHFR-1298C gene mutations. The
combinations of these entities increase the likelihood of a thrombotic
event [11,12].
Another important variable to consider in the treatment and
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clinical management of RVT is the age of onset; no studies in this
regard have been reported yet, but evidence of spontaneous thrombosis
is present in probands with (TVS) where the FVL (OR 4.55, age 0-17,
media range 2 years) mutation is the most common prothrombotic
risk factor responsible for TVS during infancy and early childhood. In
contrast, the PT (G20210A) (OR 2.96, average age 16 years) variant is
likely to be more important during puberty and adolescence [13]. In a
cross sectionally study in children’s with Abdominal venous thrombosis
(RVT) the following mutations was found; FVL in 14/31 babies, FVL
heterozygous 9/31, while MTHFR TT677 2/31 infants, PC (protein C)
type I deficiency in 2/31 patients, AT (anti-thrombin) deficiency in
1/31 patients. In contrast, the protein S (PS) deficiency was not found
in RVT [14]. Most of these patients can be treated with recombinant
tissue plasminogen until complete thrombus dissolution [15]. But
unfortunately, those studies lack molecular screening for mutations in
genes related to thrombophilia, in adult probands with RVT, as in the
case reported by Talwar et al.. We believe that the authors published
the results of these studies as part of another manuscript, and therefore
they only focused on the clinical management of the proband.
We consider that it is important to report the molecular studies
in patients who had a family history of thrombophilia like the index
case reported by Talwar. Recently, a cross sectionally study in children
with high prevalence of cerebral venous sinus thrombosis (CVST)
showed four new mutations as thrombophilic factors, p.N93Y, p.L251P,
p.D281V and c.829-2A>T, in Human cystathionine beta-synthase
(CBS) gene. These mutations are very important because they are
predictive of complete responsive to treatment with pyridoxine (7.7%),
in partial responsive 53.9% probands. The mutations in CBS also are
associated with the vascular presentation or thromboembolic events of
the CVS. CBS mutations gene as well as thromboembolic events and
therapy with pyridoxine and his association with APN must be analyzed
in RVT [16]. It would be worthwhile to analyze the response to clinical
treatment of thrombophilia, the endothelial nitric oxide synthase gene,
intron 4 (VNTR) polymorphism, because the variable number tandem
repeat of this VNTR is linked with the pathogenesis of vascular grafts
thrombosis in patients undergoing hemodialysis [17].
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We agree with Talwar et al., that APN was an environmental
factor determining the RTV, since it is related with inflammation as
a prothrombotic factor. The evidence of elevated levels of C-reactive
protein (CRP), presented in that case, generates a procoagulant
environment. The endothelial dysfunction increases the expression
of tissue factor cogulation, activates the opsonization, increase the
generation of cytokines, adhesion molecules and promotes chemotaxis.
Also, endothelia dysfunction is related with the release of inflammation
mediators like tumor necrosis factor (TNF), endotoxin, heparin,
alpha-1-antitrypsin and thrombomodulin, inhibitor plasminogen1(PAI-1). These events are associated with an infection of gram
negative bacteria, like Escherichia coli presented in the proband [17]. It
is noteworthy that not only thrombophilia is associated with infectious
process, but also platelet activation with leukocyte recruitment and
activation of circulating endothelial and smooth muscle cells through
amplification of the inflammatory process also contributes to it. The
interaction between platelets and various cytokines release chemical
mediators such as IL-6, RANTES and CD40L, acting on circulating
mononuclear cells are involved in the pathogenesis of thrombosis
[17] The endothelial cell secretes interleukin 1-B, which activates
endothelial cell generation promoting chemotaxis, adhesion, cell
migration, thrombosis and proteolysis at the site of tissue damage [17].
The expression of multiple receptors related to innate and acquired
platelet membrane immune response may explain the connection
between the proposed thrombotic and inflammatory event in the
genesis of atherosclerosis. These receptors are P-selectin, ligand (PSGL1), integrins as αIIβ3 (receptors for collagen, von Willebrand factor,
fibronectin and fibrinogen), adhesion molecules such as ICAM-2, Tolllike receptors as well as protease activated receptor (PAR-1 receptor
establishing for thrombin), CD40 and chemokine receptors [17].
Activation of predominantly T lymphocyte response inflammation by
helper 1 (Th1), macrophages and endothelial cells increases proteases
synthesis and adhesion molecules promoting thrombus formation [17].
Finally, other environmental factors in RTV, such as autoimmunity
associated with the presence of antiphospholipid antibodies directed
against annexin V, anti cardiolipin antibodies, anti- β2-glucoproteín,
and antibodies such as antiprothrombin must be investigated. They are
part of laboratory findings in antiphospholipid syndrome which is the
most frequent cause of acquired thrombophilia. Also this syndrome
represents 70% of the venous thrombotic events. This and other
environmental causes of thrombophilia such as lupus and vasculitis
were discarded by Talwar et al. [17]. Anticardiolipin antibodies are a
heterogeneous group of antibodies against epitopes. The main epitope
is located in domain I which binds B2-GPI in the lysine near 43. The
B2-GPI has little affinity for anionic phospholipids, the formation of
antibody-B2-GPI increases affinity for anionic phospholipids more
than 100 times, and this complex is able to interfere with the binding
of clotting factors at the catalytic surface of phospholipids [17]. It is
postulated that antigenicity is generated through a mechanism called
endogenous immunogenic adjuvant [17]. The presence of lupus
anticoagulant positive-dependent anti-B2/GPI is associated with
thromboembolic complications. Prothrombin is a cofactor of a lupus
anticoagulant factor. The encrypted antiprothrombin antibodies
recognize exposed epitopes when prothrombin joins phospholipids.
ATP prolongs of clotting times, either by inhibiting the conversion of
prothrombin to thrombin (hypoprothrombinemia) or increasing the
clearance of complex anti-PT-prothrombin from circulation, but more
studies are needed about it [17].
Besides the clinical management of RTV and other diseases with
thrombosis in the post genomic era, physician must think about the
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polymorphism described in this paper as a possible causes, and perform
the molecular screening, of thrombophilia, especially when uncommon
association like the Talware et al. case is observed; pyelonephritis. It
should be noted that non-infectious inflammation is a risk factor
for thrombosis. Treatment involves anticoagulation therapy and the
duration of treatment depends on the precipitating cause and patient
adherence to treatment. Thrombolysis and surgical treatment is rarely
indicated, but it must be considered; anticoagulation and conservative
management like the one conducted by Talware et al. case must be
considered in the management of similar clinical cases. In conclusion,
APN requires further evidence that supports the multifactorial nature
of the thrombosis as well as RTV. The RTV is a very important condition
yet overlooked so we should always keep in mind in order to prevent it.
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