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PICC-related upper deep venous thrombosis in patients
with hematological malignancies. Management of anticoagulant
therapy according to the platelet count
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Abstract

Peripherally inserted central catheters (PICCs) for central venous access are frequently used in patients with hematological
malignancies. Their use may be complicated by upper extremity deep venous thrombosis (UEDVT). Additionally, hemato-
logical patients are frequently thrombocytopenic and the optimal management of UEDVT in patients with thrombocytopenia
is challenging and poorly standardized. We retrospectively analyzed 50 adult patients affected by hematological malignan-
cies who presented a PICC-associated UEDVT. UEDVT treatment was compared in 3 groups: patients with a platelet
count > 50 x 10%/1 (group1) who underwent a therapeutic dose of low molecular weight heparin (LMWH) or fondaparinux
7.5 mg; patients with a platelet count <50 x 10°/1 and > 30 10%/1 (group 2) who were treated with a 50% reduced dose of
LMWH or fondaparinux 5 mg; patients with platelets < 30 x 10°/1 (group 3) were observed and treated with anticoagulants
when the count was>30x 10%//1. At the onset of thrombosis, 36 patients were in group 1, 8 in group 2 and 6 in group 3.
We observed no hemorrhagic or thrombotic complications related to the anticoagulant therapy; length of treatment was
comparable between groups 1 and 2 (51 days group 1 vs 50 days group 2). Reduced doses of LMWH or fondaparinux may
represent a safe and effective therapeutic approach in patients with moderate thrombocytopenia (< 50 10%1 and > 30 x 10°/1)
and a PICC-associated UEDVT.
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Highlights weight heparin or fondaparinux may be safe and effec-
tive in the treatment of PICC related upper extremity
deep vein thrombosis.

e Anticoagulant treatment in patients with hematological

malignancies is still challenging due to frequent presence

of thrombocitopenia. Introduction

e In case of PICC related upper extremity deep vein throm-
bosis, low molecular weight heparin is the standard anti-  Peripherally inserted central catheters (PICCs) for central
coagulant therapy and its dosage can be adjusted on the = venous access came into common use in the mid-2000s.
basis of platelets count. Their use is nowadays a routine practice especially in oncol-

e In patients with a platelet count between 50x10°/1 and  ogy and hematology for the infusion of anti-neoplastic
30x10%/1 the use of reduced doses of low molecular  agents and supportive therapies including transfusions; in
the setting of hematological malignancies, PICCa are also
used for the infusion of stem cells in the setting of autolo-
04 Antonio Chistolini gous and allogeneic transplants.
antonio.chistolini @uniromal.it PICCs are easy to insert and remove. They can be easily
, . used outside of the hospital and the risk of early complica-
Hematology, Department of Translational and Precision . d bleedi is1 1.21. also i . ith
Medicine, Sapienza University, Via Benevento 6, tions and blee m_gs is low [1, 2], also in patients Wl_t severe
00161 Rome, Italy thrombocytopenia. They are well tolerated by patients and
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less expensive than other central venous catheters (CVCs)
[3]. However, their use may be complicated by an upper
extremity deep venous thrombosis (UEDVT). A review of
11 studies based on almost 4000 patients showed that PICCs
were associated with a 2.6-fold greater risk of thrombosis
than other types of CVC (p<0001) [2, 4]. Cancer patients
are particularly susceptible to this complication due to the
hypercoagulable state related to the neoplasm itself. Despite
the frequent presence of thrombocytopenia, patients with
hematological malignancies are at an increased risk of
venous thromboembolism (VTE), with an incidence ranging
between 2 and 18% compared to 0.6-7.8% in other malig-
nancies [5-7]. The traditional management of deep venous
thrombosis (DVT) in cancer has been based on unfrac-
tionated or low molecular weight heparin (LMWH) or on
fondaparinux preferred to oral anticoagulants because of a
lower bleeding risk [8, 9]. The optimal treatment of VTE in
patients with thrombocytopenia remains challenging. Only 3
observational studies have reported data on the use of antico-
agulants in the management of VTE in patients with hemato-
logical malignancies and platelets < 50 x 10%1 [10-12]. Aim
of our study was to retrospectively evaluate in patients with
hematological malignancies who developed an UEDVT the
efficacy, in terms of UEDVT relapses, of different doses of
LMWH or fondaparinux modulated according to the platelet
count and the safety in terms of hemorrhagic complications.
We also evaluated differences in therapy length between
patients treated with therapeutic doses and reduced doses
of LMWH or fondaparinux and between patients carrying a
Groshong or a Power PICC.

Patients and methods

This is a retrospective single center study involving a cohort
of patients with hematological malignancies who presented
an UEDVT. Between July 2010 and June 2018, 1920 PICCs
have been implanted at our Center and 50 patients have expe-
rienced an UEDVT. Patients were divided into three groups
based on the platelet count at the time of UEDV'T: group 1
with a platelet count > 50 x 10%/1; group 2 patients with a
platelet count < 50 x 10%/1 and > 30 x 10%/1; group 3 with a
platelet count < 30 x 10%/1. Two types of catheters were used
in relation to the type and duration of the planned treatment:
Groshong PICC 4 Fr Bard and Power PICC 5 Fr Bard (Bard
Access Systems, Salt Lake City, UT). After local anesthesia,
PICCs were inserted in the superior vena cava 2 cm before
the entrance in the right atrium, through the basilic or bra-
chial veins under ultra-sound guidance. UEDVT diagnosis
was ultrasound-based and defined by the following criteria:
vein incompressibility, absence of spontaneous flow, turbu-
lent flow and presence of thrombotic material in the venous
lumen. Once thrombosis was diagnosed, anticoagulation was
started immediately. All outpatients were checked weekly
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in order to verify the UDEVT evolution and bleeding com-
plications during the anticoagulant therapy. Inpatients were
instead monitored daily. Ultrasound control was performed
15 days after diagnosis and then monthly until resolution
of thrombosis. All ultrasound exams were performed at our
Institution by the same echographic team. Statistical anal-
yses were based on the SPSS version 19 software (SPSS,
Armonk, NY).

Anticoagulant therapy

Patients were treated with LMWH or fondaparinux. LMWH
was the first choice in patients with more fluctating platelet
counts, ondaparinux in patients with a stable value. Group
1 started a therapeutic dose of LMWH (100 U/kg twice a
day) or fondaparinux (7.5 mg/day); group 2 was treated with
a 50% reduced dose of LMWH (100 U/kg/day) or fonda-
parinux (5 mg/day). In group 3, our general approach was
observation or platelet transfusion to allow anticoagulation.
LMWH or fondaparinux doses were adjusted according to
platelet count. Anticoagulant therapy was continued until
thrombosis resolution.

Results

Fifty of the 1920 patients witnessed a PICC-associated
UEDVT during the period between July 2010 and June
2018: the incidence of UEDVT was 0.32% case/year.
Twenty-nine were males and 21 females. The median age
was 53.3 years (range interquartile 43.9-60.6). The under-
lying diseases were: acute leukemia (39), non-Hodgkin
lymphoma (6), Hodgkin disease (3), multiple myeloma
(1) and myelodisplastic syndrome (1) (Table 1). UEDVT
was diagnosed in 19 patients (38%) during chemotherapy
induction phase, in 6 (12%) at disease relapse, in 15 (30%)
during disease remission, in 2 (4%) in the terminal phase
of the disease and in 8 (16%) during an allogeneic stem

Table 1 Patients’ characteristics

Patients 50

Male 29

Female 21

Age (median, range) 53.3
(43.9-
60.6)

Acute leukemia 39

Non-Hodgkin lymphoma
Hodgkin disease
Multiple myeloma
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Myelodisplastic syndrome
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Table2 UEDVT diagnosis and treatment

UEDVT onset phase
Chemotherapy induction phase 19
Disease relapse 6
Disease remission 15
Terminal phase 2
Allogeneic stem cell transplant 8

Patients Median plts
Platelets > 50 x 10/1 (group 1) 36 155% 1071
Platelets 30-50 x 10%/1 (group 2) 8 38x10°71
Platelets < 30 x 10%1 (group 3) 19%10°1
cell transplant. Thirty-six patients (72%) were in group 1 oo
with a median platelet count of 155X 10°/1 (range inter- '
quartile 105-287 x 10°/1). Eight patients (16%) were in
group 2 with a median platelet count of 38 x 10%/1 (range 08|
. . 9 . . . - N
interquartile 37-43 x 10°/1). Six patients (12%) were in B PS> sooo0
group 3 with a median platelet count of 19 x 10%/1 (range oo
interquartile 13-27 x 10%/1) (Table 2). A peripheral venous '

P=0.821

access was obtained through the basilic vein in 39 cases
(78%) and through the brachial vein in 11 cases (22%).
No patient had a prior history of VTE and none received
antithrombotic prophylaxis for DVT after PICC place-
ment. In group 1, 31 patients received therapeutic doses
of LMWH and 5 fondaparinux 7.5 mg daily. In group 2,
7 patients received 50% reduced doses of LMWH and 1
fondaparinux 5 mg/day. In group 3, 2 patients received
reduced doses of LMWH after platelet transfusion and 4
were not treated until platelets were > 30 x 10%/1 (after an
average of 6.7 days) and thereafter started reduced doses
of LMWH. During the treatment period, 6 patients passed
from group 2 to group 1 and increased LMWH doses,
while 3 patients passed from group 1 to group 2 requiring
a LMWH dose reduction because of a worsening throm-
bocytopenia. Twenty-seven (54%) were Groshong PICCs,
while 23 (46%) were Power PICCs. UEDVT was diag-
nosed after a median of 34.5 days from PICC placement.
Anticoagulant therapy was discontinued in 2 patients of
group 1 due to hemorrhagic cystitis with hematuria related
to chemotherapy. We observed 2 thrombotic events during
anticoagulant therapy (thrombosis of the popliteal vein)
in patients of group 2. PICCs were not removed for the
UEDVT. The median duration of the anticoagulant therapy
was 51 days (range interquartile 28-90) in group 1 and
50 days (range interquartile 31-83) in group 2 (p 0.821)
(Fig. 1). The median therapy length was 56 days (range
interquartile 35-83) in patients with a Groshong PICC and
45 days (range 26-75) in patients with a Power PICC (p
0.863) (Fig. 2).
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Fig.1 Differences in terms of therapy length between patients
with a platelet count>50x10°/1 and patients with a platelet
count < 50x 10%/1
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Fig. 2 Differences in terms of therapy length between patients who
had a Groshong PICC and patients who had a Power PICC
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Discussion

PICCs have optimized the possibility of administering
high-dose chemotherapy in patients with onco-hematolog-
ical diseases, preventing the effects of chemotherapies on
the vessels and the consequences deriving from a possible
extravasation. They also provide a safe peripheral access
through which patients can receive supportive therapies.
Although rare, UEDVT may arise following the insertion
of PICCs and represent an important adverse event. Fur-
thermore, UEDVT can occur also in thrombocytopenic
patients: in fact, the presence of a thrombocytopenia is
not always protective against VTE [5, 13]; in patients
with hematological neoplasms other factors related to the
disease and therapy may activate the coagulation cascade
leading to thrombosis as well as to the reduction of the
physiological anticoagulants. The optimal management
of VTE treatment in onco-hematological patients with
thrombocytopenia remains challenging and the standard
of care is LMWH considered safer due to the lower inci-
dence of bleeding and easiness in dosing. The more recent
recommendations suggest full dose anticoagulant therapy
when the platelet count is >50x 10%/1. In patients with a
platelet count < 50 x 10%/1, the optimal treatment remains
unknown: in these cases, full dose anticoagulant therapy
is considered unsafe, due to a higher bleeding risk, and
a reduced dose of LMWH or fondaparinux is generally
preferred. In cases of severe thrombocytopenia (plate-
lets < 30 x 10°/1) consensus-based guidelines acknowledge
the limitations in the currently available data and recom-
mend that treatment decisions are taken on a case-by-case
basis [5, 14] ranging from prophylactic doses of heparin
to platelet transfusion or clinical observation. Purpose of
our study was to evaluate the efficacy and safety of dif-
ferent doses of LMWH or fondaparinux according to the
platelet count for the treatment of PICC-related UEDVT
in a cohort of patients with hematological malignancies
and undergoing intensive chemotherapies. In our cases,
UEDVT proved to be a rare PICC-related adverse event
with an incidence of 0.32% case/year. Fourteen patients
(28%) had a platelet count <50 X 10%/1 at the time of
thrombosis occurrence. We observed that the reduced
doses of LMWH or fondaparinux, performed in patients
with a platelet count between 50 x 10°%/1 and 30 x 10°/1,
were effective and safe similarly to the full doses in
patients with platelets > 50 x 10%/1. Moreover, the reduced
doses of LMWH or fondaparinux in patients with a plate-
let count < 50 x 10%/1 did not cause an increased risk of
UEDVT relapses. In our series, we observed 2 thrombotic
complications occurred in different sites, probably due to
the underlying diseases. Similar results have been reported
in observational studies [11, 15]. In a retrospective study
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conducted in 214 patients affected by acute leukemia, 23
developed a catheter-related thrombosis, of which 14 were
treated with low doses LMWH due to severe thrombo-
cytopenia and no recurrent VTE were observed, further
underlying that a reduced dose of LMWH may be effec-
tive in patients with concurrent thrombocytopenia [16].
We also documented that therapeutic doses of LMWH or
fondaparinux administered in patients with a mild throm-
bocytopenia do not lead to a significant increase in bleed-
ing risk: the 2 hemorrhagic cystitis observed were related
to chemotherapy toxicity. In addition, we did not observe
any differences in terms of time to thrombosis resolu-
tion, between group 1 and group 2 (51 vs 50 days), and
between patients with a Groshong PICC and those with
a Power PICC (56 vs 45 days). In conclusion, although
PICC-related adverse events are uncommon, they repre-
sent a VTE risk factor in cancer patients. UEDVT repre-
sent one of the most challenging complications, especially
when occurring in thrombocytopenic patients. Our study
confirms that in the event of a PICC-related UEDVT in
patients with a moderate thrombocytopenia (< 50 x 10%/1
and > 30 x 10%/1) reduced doses LMWH or fondaparinux
are safe and effective in this subset of patients at a higher
bleeding risk. However, we are aware that the present
sample was relatively low and thus this final considera-
tion warrants further confirmations in larger cohorts of
patients.
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