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Lo stato dell’arte nella diagnosi, trattamento e 
prevenzione della trombosi venosa da catetere 
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TROMBOSI VENOSA DA  CATETERE
FINALITA’ DEL TRATTAMENTO

• Controllo della sintomatologia clinica

• Prevenire la progressione del trombo

• Prevenire l’occlusione vascolare cronica

• Prevenire le recidive e la EP

• Mantenere il catetere in funzione a meno che non sia più
necessario, malfunzionante, dislocato o infetto



Mantenere il catetere in funzione a meno che non sia più
necessario, malfunzionante, dislocato o infetto

RAZIONALE

• Qualora rimosso la terapia anticoagulante e necessaria per 
prevenire le recidive e la EP

• Nella maggior parte dei casi la reinserzione di un nuovo catetere
sarà necessaria

• Non ci sono evidenze che la rimozione del CVC migliori
l’outcome clinico

• ( ISTH 2013 e ACCP 2016  Guidelines and Recommendations)



TRATTAMENTO FARMACOLOGICO CR-DVT  
Tecnicamente semplice, efficace e sicuro

Opzioni terapeutiche del tutto similari a quelle della malattia
tromboembolica basato principalmente sull’uso di anticoagulanti

UFH (solo per pazienti con grave insufficienza renale)
LWMH/ Fundaparinux
Antagonisti Vit K
NOAs (anti-Xa o inibitori della trombina)
Trombolisi (r-TPA-Urokinasi)



LE DIVERSE FASI DEL TRATTAMENTO DELLA CR-DVT

FASI DEL TRATTAMENTO

FASE INIZIALE TRATTAMENTO PROLUNGATO



DIVERSI SCENARI CLINICI IN RAPPORTO ALLA 
TIPOLOGIA DEL PAZIENTE

PAZIENTI NON 
ONCOLOGICI
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SIMILARE



ALGORITMO TERAPEUTICO CR-DVT

PAZIENTI NON 
ONCOLOGICI

PAZIENTI 
ONCOLOGICI

LWMH O FUNDAPARINUX  
a dosaggio terapeutico

NCCN, ASCO,ACCP, ESMO.ISTH Guidelines

FASE INIZIALE:  da 5-10 gg fino a 3 mesi o la scomparsa di sintomi

In caso di insufficienza renale (Cr Cl <30 ml / min) e rischio elevato di il sanguinamento si consideri 
eventuale  l'aggiustamento della dose di LWMH  in base APTT o la somministrazione  di UFH



ALGORITMO TERAPEUTICO CR-DVT

FASE INIZIALE:  quale ruolo per la trombolisi

§ Sindrome SVC
§ Rischio perdita dell’arto
§ Sintomatologia grave e 

persistente life threatening

r-TPA o urokinasi per pazienti 
a basso rischio emorragico

PROSEGUIRE 
ANTICOAGULAZIONE

DOPO SOSPENSIONE DELLA
TROMBOLISI



ALGORITMO TERAPEUTICO CR-DVT

Fase iniziale:  opzioni farmacologiche

DOSAGGIO FARMACOLOGICO

ENOXAPAINA 1mg/kg peso ogni 12 ore
1.5 mg/kg peso        ogni 24 0re

DALTEPARINA 100 U/kg ogni 12 ore
200 U /kg                    ogni 24 0re

NADROPARINA 2850-7600 IU            ogni 12 ore in rapporto peso corporeo

TINZAPARINA 175 U/Kg             ogni 24 0re

FUNDAPARINUX 5-10 mg                      ogni 24 ore in rapporto peso corporeo



ALGORITMO TERAPEUTICO CR-DVT

TRATTAMENTO PROLUNGATO

PAZIENTI NON ONCOLOGICI
(ACCP 2016 Guidelines)

Terapia per un periodo non inferiore a 
3 mesi

• VKA (INR2-3)  superiore a LWMH ( Grade 2c)

• NOAs superiori a VKA ( Grade 2B)

RIMUOVERE IL CATETERE SE 
NON PIU’  NECESSARIO

SOSTITUIRE IL CATETERE SE 
MAL POSIZIONATO  O INFETTO



ALGORITMO TERAPEUTICO CR-DVT

TRATTAMENTO PROLUNGATO
PAZIENTI ONCOLOGICI

(NCCN, ASCO,ESMO,ACCP Guidelines)
Anticoagulazione protratta fino a 

quando catetere in sede o trattamento
oncologico attivo

• LWMH or Fundaparinux a dosaggio profilattico

• Overlap a VKA ( INR 2-3) possibile dopo
3-6 mesi per pazienti non avanzati/metastatici
e non in chemioterapia

RIMUOVERE IL CATETERE 
SE NON PIU’  NECESSARIO

SOSTITUIRE IL CATETERE 
SE MAL POSIZIONATO O 

INFETTO



RISULTATI  OVERLAP LWMH  vs ANTAGONISTI Vit K 
PER IL TRATTAMENTO PROLUNGATO DELLA VTE INDIPENDENTEMENTE 

DALLA PRESENZA DI UN CATETERE VENOSO CENTRALE

TRIAL
(year)

DRUG RECURRENT DVT % BLEEDING
SIGNIFICANCE

(p)

CANTHANOX
(2002)*

Enoxaparin
Overlap VKA 

10.5
21.5

No differences 0.09

ONCENOX
(2006)*

Enoxparin
Overlap VKA

6.4
6.7

No differences n.s

LITE
(2006)

Tinzaparin
Overlap VKA

7
16

No differences 0.044

CATCH RCT
(2015)

Tinzaparin
Overlap VKA

7.2
10.5

No differences 0.07

* = early trial stop

• L’OVERLAPPING AD ANTAGONISTI DELLA VIT K E’ FATTIBILE CON POCHI RISCHI EMORRAGICI

• TUTTAVIA LA POCA EFFICACIA TERAPEUTICA E LA NECESSITA’ DI MONITORAGGIO DELL’INR   
FANNO SI CHE LWMH MANTENGA UN RUOLO PRIMARIO  



TRATTAMENTO PROLUNGATO DELLA VTE IN PAZIENTI NON 
ONCOLOGICI CON NOA

Trials aperti

From M.Verso et al.



Possiamo usare i NOA per il trattameno prolungato della CR-TVP in pazienti 
oncologici e non?

EDOXABAN FOR THE TREATMENT OF CANCER ASSOVIATED VTEPROBE TRIAL from HOKUSAI VTE Cancer Investigators
G.E. Raskob, N. van Es, P. Verhamme, et al., N ENGL J MED   2018: 378;615-24

RECURRENT VTE MAJOR BLEEDING

MAGGIOR RISCHIO DI SANGUINAMENTO IN PARTICOLARE PER PAZIENTI 
CON TUMORI DEL CANALE G-E



THE APEX  TRIAL

Cohen T et al, N Engl J Med 2016; 375:534-544
DOI: 10.1056/NEJMoa1601747

2017 UNIQUE NOA APPROVED
FOR VTE EXTENDED 
TREATMENT

2018 REJECTS AFTER TWO 
REVISION ITS 
COMMERCIALISATION



ASPETTI CLINICI CONTROVERSI 



RECIDIVA DI CR-DVT E/O EP
incidenza ed impatto clinico

• Prospective International  Computerized Registry of consecutive 
patients  with overt  CR - Thrombosis

• 192 Institutions of 19 countries  contributed  to RIETE with 558 patients 
accrued

• All patients received active anticoagulant treatment for at least 90 days 
or until catheter  removal



Tasso di recidive della CR-DVT in rapporto al peiodo di 
trattamento anticoagulante e la sua sospensione

(RIETE  Registry 2015)

GLOBAL RECURRENT DVT                    2.58%

GLOBAL RECURRENT PE                       1.97%

MORTALITY FOR RECURRENT PE        0.89%

12 months recurrent DVT/PE 
and related mortality 

MORTALITA’ ATTESA 1.75CASI / 10.000  E Polmonari
=   1evento fatale /5.714 E Polmonari
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Catheter-related thrombosis (CRT) represents the most rel-
evant noninfectious complication following central venous 
access device (CVAD) insertion.1 While research has always 
been focused on CRT detection, prevention, and treatment 
strategies, little is known about CRT natural history.2

In their article, Jones et al.3 elegantly described asymp-
tomatic CRT natural history in children. In their prospec-
tive cohort study, they found a relatively high rate of 
asymptomatic CRT (22%) in pediatric patients requiring a 
central venous catheter. However, thrombus extension, 
clinical embolization, and post-thrombotic syndrome 
(PTS) appeared to be rare events at a 2-year follow-up. In 
the related editorial, O’Brien4 correctly states that the work 
by Jones et al. will be a “game changer” in the manage-
ment of asymptomatic pediatric thrombosis. In our opin-
ion, the greatest effect of this work will not be limited to 
the treatment of asymptomatic catheter-related deep vein 
thrombosis, which will continue to represent an infrequent 
incidental finding with poor clinical relevance. Rather, the 

greatest change will be observed in our attitude toward this 
entity, which probably does not deserve to be tagged as a 
real enemy, and as a result it will discourage the screening 
of asymptomatic patients.

Such a study is missing in adult population, where the 
knowledge of the natural history of symptomatic and 
asymptomatic catheter-related deep vein thrombosis can 
only be indirectly inferred by the available studies, with 
obvious limits as for the validity of these observations.

Catheter-related thrombosis natural 
history in adult patients: a tale of 
controversies, misconceptions, and fears

Fulvio Pinelli and Paolo Balsorano

Abstract
Catheter-related thrombosis natural history understanding might play a pivotal role in the way we approach to 
symptomatic and asymptomatic events. At the moment, little is known about catheter-related thrombosis natural 
history in adult patients, where the fear for embolic events and thrombus extension often leads to a precautionary 
behavior as for screening and management. In adult population, the knowledge of the natural history of symptomatic and 
asymptomatic catheter-related thromboses can only be indirectly inferred by studies designed for other purposes. From 
the available evidence on symptomatic patients, it can be assumed that the majority of catheter-related thromboses are 
early-onset events, where the endothelial damage during vein puncture might play a significant role in their development. 
Furthermore, symptomatic thrombotic events seem to have a low potential for major complications following treatment. 
On the contrary, catheter-related thrombosis natural history is more controversial in asymptomatic patients due to the 
lack of studies in this setting. At the moment, we can only make assumptions from studies in the pediatric population, 
where asymptomatic events appear to have a low potential for acute embolism and long-term sequelae when no 
treatment is established.
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Figure 1. Catheter-related thrombosis natural history in adult patients.
CRTs: catheter-related thromboses.
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In their retrospective evaluation of symptomatic cath-
eter-related thrombotic risk in critically ill patients, 
White et al.5 showed that peripherally inserted central 
catheter (PICC) and short-term centrally inserted central 
catheter (CICC) were associated with an increased risk 
of venous thromboembolism. While this result appears 
quite obvious in the context of an increased rate of cath-
eter-related deep vein thrombosis, which is naturally 
higher when a line is in place, this work gives two addi-
tional pieces of information, giving an interesting insight 
into CRT natural history. First, it is interesting to note 
how the risk of upper extremity deep vein thrombosis 
(UEDVT) increases within the first 10 days, and then it 
remains stable up to 30 days. These data are coherent 
with other studies, where the majority of CRTs are 
detected within the first 2 or 3 weeks.6–8 As a result, from 
the available data, it can be assumed that the majority of 
CRTs are early-onset events, where the interaction 
between endothelial damage during vein puncture, 
patient thrombophilic state, and venous stasis is maxi-
mal, thus playing a significant role in their development. 
Second, in the same study, the risk of pulmonary embo-
lism (PE) was not statistically different between patients 
with or without a central line.5 In this context, it can be 
assumed that symptomatic upper extremity CRT events, 
once treated, have a very low potential for PE. This 
assumption is confirmed by other studies, where CRT 
appears to have a low embolic potential.9,10 Among 12 
studies comparing PICCs and CICCs in almost 4000 
patients, no PE was reported in any study.11 Another 
commonly cited complication following UEDVT is PTS. 
Despite reported frequencies after UEDVT range 
between 7% and 51%, PTS appears to be less common 
after CRT and major sequelae seem to be rare.12 In a 
retrospective analysis of symptomatic patients with con-
firmed CRT, concomitant PE occurred less frequently 
than lower extremity deep vein thrombosis.13 However, 
previous thromboembolism, PE at presentation, and 
renal insufficiency were independent predictors of recur-
rent thrombosis, potentially associated with a worse out-
come. In this setting, a word for caution must be 
warranted in high-risk patients, where risks of a pro-
longed anticoagulation therapy must be weighted against 
risks of recurrent thrombosis, and anticoagulation dura-
tion must be tailored around patients’ peculiarities.

CRT natural history is controversial among asympto-
matic patients. While the presence of symptoms warrants 
further investigations and allows easy prospective data 
collection and even retrospective retrieval from large reg-
istries and databases, asymptomatic thrombosis behavior 
can only be delineated in prospective studies where 
patients are screened for thrombotic events and a defined 
follow-up is established in order to evaluate late-onset 
sequelae. As previously highlighted, a prospective study 
aimed at describing the natural history of asymptomatic 

thrombosis in adults does not exist. Despite the availability 
of screening studies in asymptomatic patients, a prede-
fined and adequate follow-up is rarely established.11 
Furthermore, once diagnosed, the treatment of asympto-
matic events becomes a confounding factor, which does 
not allow us to draw conclusions on how the asymptomatic 
event would have naturally evolved. In this setting, the 
unique feature in the study on children by Jones et al. is 
that the clinical team was blinded to the diagnosis of 
asymptomatic thrombosis. As a result, these events did not 
receive anticoagulation therapy and the 2-year follow-up 
became truly representative of the natural evolution of 
thrombotic events.

Additional confusion surrounding asymptomatic 
thrombosis arose from the terminology introduced by 
Baskin et al.14 In their landmark study, the entity referred 
to as “fibrin sheat” was grouped between thrombotic 
events. From that moment on, fibrin sheath has become 
synonym of thrombosis. It is noteworthy to remember 
how the fibrin sheath does not share anything in common 
with a thrombotic process in terms of etiology, physiopa-
thology, and evolution. Furthermore, this conceptual con-
fusion translated into a diagnostic misconception, where 
entities referred to as “pericatheter thrombosis” and “peri-
catheter thrombotic apposition” were introduced to 
describe a fibrin sheath.

CRT is intrinsically linked to an endothelial damage. As 
a result, it becomes an unavoidable event after a venous 
catheter insertion. The thrombotic burden differentiates 
symptomatic and asymptomatic events, which exhibit dif-
ferent features in terms of relevance, evolution, and treat-
ment need. CRT natural history represents an often 
neglected and poorly addressed aspect in the understanding 
of this phenomenon in adult patients. At the moment, we 
can only make assumptions from studies in the pediatric 
population. If results had to be confirmed in adults, asymp-
tomatic upper extremity CRT may represent an uneventful 
event that questions the need for screening, follow-up, and 
treatment in non-high-risk patients (Figure 1). Hopefully, 
this will contribute to a change in practice, where low-qual-
ity evidence and fear of consequences still lead to unjusti-
fied precautionary behavior.

Key points for clinical practice
�x CRT represents an unavoidable event following 

vessel wall trauma, and it typically occurs within 2 
weeks from venous catheter insertion.

�x Asymptomatic PICC- and CICC-related thrombosis 
does not require treatment, and it is not associated 
with significant risk of sequelae in non-high-risk 
patients (PE and PTS).

�x Symptomatic PICC- and CICC-related thrombosis 
requires prompt treatment and is not associated with 
significant risk of sequelae in non-high-risk patients.

POSIZIONI SOSTENUTE
PRINCIPALMENTE DA 

STUDI OSSERVAZIONALI  
IN PAZIENTI PEDIATRICI
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