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Abstract

Background/aim

The potential association of acute renal infarction with multiple thrombophilic gene polymorphisms and the experience
of treatment with tenecteplase are described for the first time in the international literature.

Description of the case

The case of a 50-year old male with segmental acute renal infarction potentially associated with multiple thrombophilic
gene polymorphisms is presented. He was thrombolysed with a single intravenous bolus of tenecteplase in a weight-
adjusted dose (0.53mg/Kg bodyweight). Within 30 minutes after drug administration, the patient’s symptoms were
completely relieved. Patient’s clinical course was uneventful with an acceptable renal function outcome eight weeks
post-treatment. The following gene polymorphisms were identified: G455A (b-fibrinogen); C677T; A1298C (methyl-
enetetrahydropholate reductase); T196C (platelet glycoprotein Illa); 4G/5G (plasminogen activator inhibitor-1).
Conclusion

Tenecteplase is a safe and simple to use thrombolytic, with favourable pharmacokinetic profile, which might be useful
if administered early, especially when local thrombolysis is impossible or unavailable and therefore warrants further
investigation in clinical trials. Hippokratia 2014; 18 (1): 67-70.
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Introduction

Acute renal infarction (ARI) is easily overlooked due
to non-specific presentation and rarity. Estimated inci-
dence is 0.004% among the emergency department cen-
sus'. Delayed diagnosis and treatment may lead to loss of
renal function. Renal artery occlusion may be iatrogenic
or spontaneous due to several underlying conditions that
predispose to embolism/thrombosis such as cardiovas-
cular diseases (atrial fibrillation, myocardial infarction
[MI], valvular diseases), autoimmune diseases (systemic
lupus erythematosus, polyarteritis nodosa), hyperco-
agulable states (antiphospholipid syndrome, inherited
thrombophilia), fibromuscular dysplasia, polycythemia
vera and drug (cocaine) abuse?. Inherited thrombophilia
is a rare cause. Reports of ARI associated with sporadic
thrombophilic gene polymorphisms (TGPs) are scarce™®.
The management of spontaneous ARI remains contro-
versial. Medical management includes anticoagulants
and thrombolytics administered systemically or locally'.
Tenecteplase is a triple mutant variant of the recombinant

human tissue plasminogen activator (alteplase), intended
for fibrinolytic treatment in the acute phase of MI”. How-
ever, there are early reports to support non-coronary ap-
plications such as in acute lower leg ischaemia® and pul-
monary embolism’. This is the first description of ARI a)
potentially associated with multiple TGPs and b) treated
with tenecteplase.

Case report

A 50 year-old, former healthy, heavy smoker (62
pack-years) man was admitted to a regional hospital
distant from a tertiary centre due to acute left sciatica,
[L4-L5 disk prolapse documented with spinal magnetic
resonance imagine (MRI)]. Laboratory tests were nor-
mal besides hypercholesterolemia (273 mg/dl). Systemic
opiod-steroid use led to complete improvement within
48 hours. Twelve hours later, he developed acute, per-
sistent, unremitting, left flank pain radiating to the ipsi-
lateral lower abdominal quadrant, unresponsive to opi-
oids. Physical examination revealed localized tenderness.
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Routine laboratory tests including creatinine (0.9 mg/dl)
and urinalysis were normal, apart from an elevated white
blood cell count (18.3x10°/mm?) and creatine kinase (285
U/L).

ARI was not suspected until radiological studies
were performed, leading to a 10-hour diagnostic delay.
Abdominal computed tomography (CT) scan revealed
segmental left renal infarction (Figure 1a). A single sub-
cutaneous injection of enoxaparin (0.6 [U/ml) was im-
mediately administered and the possibility of emergency
systemic thrombolysis with tenecteplase was discussed
with the patient, as an off-label potential option, in the
absence of any other alternative treatment options such as
local thrombolysis. The rational was to avoid further de-
lay resulting from his referral to a distant tertiary centre.

Tenecteplase was administered as an intravenous bo-
lus in a weight-adjusted dose (0.53 mg/Kg) after informed
patient’s consent was received, five hours later, leading to
a further delay. During this period of time clinical course
(pain) deteriorated. Within 30 minutes after the adminis-
tration of tenecteplase patient’s symptoms resolved com-
pletely. No side-effects were observed. Enoxaparin (0.6
1U/ml twice daily subcutaneously) was administered for
15 more days and acenocoumarol thereafter as a life-long
treatment [international normalized ratio target (INR):
2.5-3.5].

MR angiography with concomitant contrast-enhanced
MRI was performed three days post-treatment (Figure
1b). MRI revealed the appearance of a second, smaller,
posterior, left renal infarction (Figure 1¢). MRI performed
three and eight weeks post-treatment, showed shrinkage
of renal infarctions (Figure 1d). *Tc-dimercaptosuccinic
and diethylene-triamine-pentaacetic acid renograms eight
weeks post-treatment indicated an acceptable functional
outcome (relative left renal function 41%, total glomeru-
lar filtration rate 86.66 ml/min).

There was no history of trauma, operation or cocaine
abuse. Full cardiologic and rheumatologic evaluation did
not provide evidence of an underlying cause such as atrial
fibrillation, M1, valvular diseases, autoimmune diseases,

Table 1: Detected thrombophylic gene polymorphisms.

antiphospholipid syndrome. Prothrombin time, activated
partial thromboplastin time, INR, D-dimer, protein C,
protein S, antithrombin III, homocystein serum levels
were all within normal range, while there was an increase
in fibrinogen level (761 mg/dl). Interestingly, there was a
positive family history for early MIs (father, two brothers
and one niece). The niece had experienced MI at her 30s.
Both she and her unaffected sister were heterozygotes for
factor V Leiden gene polymorphism (G1691A). Based on
these, the patient was submitted to genetic analysis for
inherited thrombophilia in an outpatient basis.

DNA was extracted from peripheral blood using a
salting out technique, and followed by polymerase chain
reaction amplification according to established proto-
cols'®. PCR products were analysed for the respective
genetic markers using standard methods including re-
verse hybridization and agarose gel electrophoresis with
ethidium bromide staining. The thrombophilia panel test-
ed included the following markers: factor V (G1691A,;
Leiden) factor V [H1299R (R2)]; factor II prothrombin
(G20210A); factor XIIT (V34L); b-fibrinogen (G455A);
plasminogen activator inhibitor-1 (PAI-1) (4G/5G);
platelet glycoprotein Illa (T196C); methylenetetrahydro-
folate reductase (MTHFR) (C677T); MTHFR (A1298C).
Detected TGPs are summarized in Table 1.

Discussion

Diagnosis of ARI may be significantly delayed or
even missed'. In the present case, the diagnosis was
initially obscured given the cause of admission. How-
ever, the fact that the event took place during patient’s
admission, led to a relatively early diagnosis, since it is
reported that the median time for the patient to visit the
emergency department is around 30 hours from the initia-
tion of symptoms!' .

Since arterial thrombosis is usually associated with
classical risk factors (smoking, hypertension, dislipi-
demia, diabetes etc.), routine TGPs screening is not
usually warranted in cases of acute arterial thrombotic
events''. The overall association among TGPs and the

Gene Product Polymorphism Genotype Phenotype
_ o . Increased plasma level of
; i
B-Fribinogen  Fibrinogen (B chain) G455A 455G/455A fibrinogen
Predisposition to
MTHFR 5, (11 0 Methylenetetrahydropholate Co77T 677C/677T hyperhomocysteinemia
reductase A1298C 1298A/1298C
' Increased platelet
i : T196C" 196T/196C o
GPIlIa i?lfr Iigz (:11 rcil:gtigrl)l a complex; aggregability
& P (P1?) (PIN/PIA)
PAI-1 Plasminogen activator inhibitor-1 675(G),} 4G/5G Reduced ﬁb.rlnolytlc
capacity

A: Adenine, C: Cytosine, G: Guanine, T: Thymidine, MTHFR = Methylenetetrahydropholate reductase, GPIIla: Platelet glycoprotein Illa,
PAI-1: plasminogen activator inhibitor-1, "Newly reported thrombophylic gene polymorphisms in association with renal infarction.
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Figure 1a. Contrast-enhanced abdominal computed tomography scan during the acute phase. Segmental left renal infarction is
shown as a non-enhancing wedge-shaped zone occupying the lateral portion of the upper-medial renal part (white arrow).
Figure 1b. Magnetic resonance angiography three days post-treatment. Renal infarction is shown.

Figure 1c. Contrast-enhanced Magnetic resonance imaging (MRI) three days post-treatment. Multifocal renal infarction is
shown with low attenuation (two lesions) (white arrows).
Figure 1d. MRI (T2 fast spin echo), eight weeks post-treatment. Shrinkage of infracted areas (minimal cortical loss).

three main arterial complications (MI, ischemic stroke,
peripheral arterial disease) is modest. However, if the
event occurs at an early age TGPs may play a role, partic-
ularly if associated with arterial thrombosis risk factors,
(as in the present case: smoking, hypercholesterolemia,
cardiovascular disease family history) and screening
may be justified'’. ARI has been associated with sporadic
TGPs such as G1691A*4, C677T>¢ and A1298C° of the
MTHFR gene. There is only one report of ARI associated
with two TGPs in the same patient (C677T/A1298C; dou-
ble heterozygote)®. A total of five different TGPs (three
newly reported) were detected in the present study (Table
1) and are potentially associated with the appearance of
segmental ARI in this case. Although the detection of iso-
lated TGPs might slightly increase the arterial thrombosis
risk, their accumulation may act synergically, particularly
when associated with risk factors for cardiovascular dis-
eases. It should be acknowledged however, that the evi-
dence based on a single case (although plausible here, as
explained above) is strictly speaking not strong enough to

establish the hypothesis of such an association.

Guidelines have not yet been established for sponta-
neous ARI treatment. Generally, medical management is
preferred in unilateral cases. In a solitary kidney, bilateral
involvement and failure of medical management, percu-
taneous/surgical interventions have been suggested. Ear-
ly medical management seems to be beneficial, includ-
ing thrombolytics (urokinase, streptokinase, alteplase)
administered systemically or locally, with or without
anticoagulants (unfractionated heparin or low-molecular-
weight heparin, followed by coumadin or antiplatelet
agents for maintenance)'.

Tenecteplase converts plasminogen to plasmin, pri-
marily in the presence of fibrin. It also binds to fibrin in
a thrombus initiating local proteolysis of the thrombus
fibrin matrix. It has a 15-fold higher fibrin specificity, 80-
fold higher resistance to PAI-1, 6-fold longer half-life in
plasma and a higher safety profile compared to alteplase’.
These pharmacokinetic properties allow effective admin-
istration as an intravenous bolus in a weight-adjusted
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dose’.

The administration of tenecteplase was based on the
necessity for offering the quickest treatment available.
Since local thrombolysis was unavailable at the regional
hospital, an effort was put to avoid further delay result-
ing from referring the patient to a distant tertiary centre.
On the other hand, this agent has been widely used in the
cardiology setting of the hospital.

The observed radiological disease progression three
days post-treatment sets the effectiveness of the drug un-
der doubt, since the possibility that the second smaller,
posterior, left renal infarction developed after the bo-
lus use of tenecteplase cannot be ruled out. However, it
should be noted that it cannot exclude drug efficiency
because a) it is in contrast to the fact that the patient
was abruptly and permanently relieved 30 minutes post-
treatment (strong clinical criterion), b) it may well have
happened ante-treatment since patient’s informed con-
sent was delayed five hours after the diagnosis, during
which the clinical course (pain) deteriorated; therefore,
the possibility that the disease progressed during this pe-
riod cannot be excluded, c) renal functional outcome is
acceptable at eight weeks post-treatment.

On the other hand, the detection of the functional TGP
4G/5G in PAI-1 gene promoter could justify a possible
post-treatment radiological disease progression, taking
into account that 4G allele is associated with increased
serum PAI-1 activity'? and therefore higher incidence
of unsuccessful reperfusion after thrombolytic therapy.
However, even in that case, final result with tenecteplase
would have theoretically been better due to its increased
resistance to PAI-1 compared to alteplase’.

It is generally accepted that renal tissue tolerates isch-
emia for 60-90 minutes in normal temperatures'®. How-
ever; animal and retrospective human studies have shown
that renal function is retained for longer periods of isch-
emia, due to the existence of collateral circulation. Possi-
ble existence of collateral circulation in this patient could
have attributed to the final acceptable outcome?!*!5,

The current case represents the first description of
the experience with tenecteplase application in ARI. The
evidence provided by this case report is not sufficient
enough to come into final conclusions regarding the role
of tenecteplase in the treatment. Furthermore, studies re-
vealing the relationship between the drug and the gene
polymorphisms are still lacking. Based on the current
findings, tenecteplase is a safe and simple to use throm-
bolytic, with a favourable pharmacokinetic profile, which
might be useful if administered early, especially when lo-
cal thrombolysis is impossible or unavailable. Therefore,
its value as an alternative agent in the treatment of such
cases warrants further investigation in clinical trials.
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