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Comment on Jones et al, page 857

A silent response to
silent thrombosis
Sarah O’Brien | Nationwide Children’s Hospital

In this issue of Blood, Jones and colleagues challenge the belief that children
with asymptomatic catheter-related thrombosis require anticoagulant treat-
ment by demonstrating the low incidence of thrombus extension, emboli-
zation, or clinically significant postthrombotic syndrome in a natural history
study of critically ill children requiring a central venous catheter (CVC).1

The management of asymptomatic throm-
bosis in a patient with a CVC has always
been more controversial and variable than
the management of symptomatic throm-
bosis. Fear of thrombus extension and/or
embolization and concerns regarding the
potential impact of the thrombus on CVC
function and future vascular access are fac-
tors that lead to use of anticoagulation in
patients with asymptomatic CVC-related
thrombosis (CVC-RT). However, initiation
of anticoagulation is no minor endeavor
in this clinical setting. The potential risk of
bleeding, particularly in critically ill chil-
dren, must always be considered. Despite
ongoing investigations of the use of direct

oral anticoagulants in pediatrics, standard
therapy at this time remains low-molecular-
weight heparin, which requires twice-daily
subcutaneous injections for patients and
caregivers already coping with the sub-
stantial burden of acute and/or chronic
disease. The most recent evidence-based
guidelines, published by the American
College of Chest Physicians in 2012, rec-
ommend treatment of CVC-RT with low-
molecular-weight heparin for 6 to12weeks.2

However, without any information on the
natural history of asymptomatic CVC-RT, it is
impossible for physicians to properly weigh
the risks and benefits of anticoagulation for
these patients.

In this prospective cohort study, Jones
and colleagues recruited children who
were admitted to the pediatric intensive
care unit and also required a CVC in
the jugular or femoral vein. During their
admission, all study participants under-
went ultrasound of the extremity in which
the CVC was placed. A unique and key
strength of the study design as compared
with previously published studies of
CVC-RT is that the clinical team was
blinded to the presence or absence of
asymptomatic thrombosis, so patients
did not receive anticoagulation therapy.
Two years later, participants underwent a
follow-up ultrasound as well as a stan-
dardized clinical assessment for post-
thrombotic syndrome using validated
instruments. The authors found that the
rate of CVC-RT at the time of initial ul-
trasound was fairly high in their patient
population (;1 in 5 patients developed
thrombosis) despite the use of prophy-
lactic unfractionated heparin in the ma-
jority of patients. However, clinically
significant postthrombotic syndrome was
reported in only 2 children, and 0 chil-
dren experienced radiological throm-
bosis extension or clinical embolization
(see figure).

Other major strengths of this study were
that definitions of thrombosis and other
clinical outcomes were detailed and iden-
tified a priori, and the investigators
achieved a 73% retention rate of their cohort
at the 2-year follow-up visit. This work
represents collaboration between clini-
cal investigators in hematology, cardiol-
ogy, critical care, and radiology. A major
barrier to the successful execution of
clinical studies in pediatric thrombosis
has been the fact that thrombosis is often
a complication of nonhematologic diseases.
Hematologists must therefore collabo-
rate with other specialties in the design
and implementation of clinical trials, and
this team of multidisciplinary clinical sci-
entists is an example of the teamwork
critical to advancing science in pediatric
thrombosis.

Important limitations of the study should
also be highlighted. Due to the collab-
orations described above, the cohort
was heavily weighted toward patients
with congenital heart disease and/or
postcardiac surgery. As a result, the study
population skewed heavily toward youn-
ger ages. Themedian age was 12months,
and 23% of the cohort consisted of neo-
nates. This age distribution is important

Screening ultrasound
prior to discharge

2-year
follow-up

Natural history of asymptomatic thrombosis

146 children
with CVC

placement in
the PICU

22% CVC-related
thrombosis

1% clinically
significant PTS

0% thrombosis
extension/recurrence

Natural history of asymptomatic CVC-RT in a population of pediatric intensive care unit (PICU) patients followed
over 2 years. PTS, postthrombotic syndrome.
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because neonates and infants are at in-
creased risk of CVC-RT due to differences
in their hemostatic systems and the in-
creased ratio of their CVC to vessel di-
ameter.3 The young age of the population
could also have impacted long-term
outcomes, because infants are less likely
than adolescents to develop postthrombotic
syndrome.4 The generalizability of the
results is also limited because all children
in this study had untunneled short-term
CVCs, which carry a different risk of throm-
bosis than tunneled catheters,5 and
perhaps differences in long-term outcomes.
Future studies will need to focus on differ-
ently aged high-risk populations for CVC-
RT, such as adolescent trauma patients,6

as well as patients with different types of
CVC, such as children and adolescents with
acute lymphoblastic leukemia who typi-
cally have tunneled catheters in place.7

The work of Jones and colleagues will
likely be a “game changer” in the man-
agement of asymptomatic pediatric throm-
bosis, because current guidelines (based
on low-quality evidence) recommend
anticoagulation for 6 to 12 weeks in
such patients. This study provides high-
quality evidence in a field that has been
fraught with barriers to recruitment and
retention in clinical research8 and sup-
ports the practice of observation alone
in children with short-term CVCs and in-
cidentally discovered CVC-RT.

Conflict-of-interest disclosure: S.O. receives
research funding from Bristol Myers Squibb,
has consulted for Pfizer, and has served on
advisory boards for Shire andCSLBehring. n

REFERENCES
1. Jones S, Butt W, Monagle P, Cain T,

Newall F. The natural history of asymp-
tomatic central venous catheter–related
thrombosis in critically ill children.
Blood. 2019;133(8):857-866.

2. Monagle P, Chan AKC, Goldenberg NA, et al.
Antithrombotic therapy in neonates and chil-
dren: Antithrombotic Therapy and Prevention
of Thrombosis, 9th ed: American College of
Chest Physicians Evidence-Based Clinical
Practice Guidelines. Chest. 2012;141(2 suppl):
e737S-e801S.

3. Haley KM. Neonatal venous thromboembo-
lism. Front Pediatr. 2017;5:136.

4. Betensky M, Goldenberg NA. Post-thrombotic
syndrome in children. Thromb Res. 2018;164:
129-135.

5. Kanin M, Young G. Incidence of thrombosis in
children with tunneled central venous access de-
vices versus peripherally inserted central catheters
(PICCs). Thromb Res. 2013;132(5):527-530.

6. O’Brien SH, Candrilli SD. In the absence of a
central venous catheter, risk of venous
thromboembolism is low in critically injured
children, adolescents, and young adults:
evidence from the National Trauma Data
Bank. Pediatr Crit Care Med. 2011;12(3):
251-256.

7. Rank CU, Toft N, Tuckuviene R, et al.
Thromboembolism in acute lymphoblastic
leukemia: results of NOPHO ALL2008 protocol

treatment in patients aged 1 to 45 years. Blood.
2018;131(22):2475-2484.

8. Massicotte MP, Sofronas M, deVeber G.
Difficulties in performing clinical trials of antith-
rombotic therapy in neonates and children.
Thromb Res. 2006;118(1):153-163.

DOI 10.1182/blood-2018-11-884288

© 2019 by The American Society of Hematology

TRANSPLANTATION

Comment on Camargo et al, page 867

T’ing off on
posttransplant CMV
Jeffery J. Auletta | Nationwide Children’s Hospital

In this issue of Blood, Camargo et al have identified 2 distinct functional
subsets of cytomegalovirus (CMV) phosphoprotein 65 antigen peptide-
specific, polyfunctional CD81 T-cells that independently predict risk for
clinically significant CMV DNAemia following allogeneic hematopoietic cell
transplantation (HCT).1

Donor-derived, protective signature (PS;
interleukin-2 [IL-2]1 interferon-g [IFN-g]1

tumor necrosis factor-a [TNF-a]1 mac-
rophage inflammatory protein-1b [MIP-
1b]1) and nonprotective signature (NPS;
IL-21IFN-g2TNF-a1MIP-1b2) CMV1CD81

profiles associated with decreased and
increased risk for CMV DNAemia, re-
spectively. Furthermore, the 42 adult
allogeneic HCT recipients were catego-
rized into 3 distinct subgroups based
upon PS and NPS profiles: elite con-
trollers (EC) did not have CMV DNAemia
and had the highest PS levels; non-
controllers (NC) experienced clinically
significant CMV DNAemia requiring an-
tiviral therapy and had the highest NPS
and lowest PS levels; and spontaneous
controllers (SC) cleared low-level CMV
DNAemia without need for antiviral therapy
and had higher NPS levels than EC, but
lower than NC. In summary, this methodical
work defines CMV-specific CD81 functional
profiles that provide more robust prediction
for CMV risk than either absolute numbers
of lymphocytes or IFN-g production.

CMV is the most significant double-stranded
DNA virus in the allogeneic HCT setting
and commonly manifests as DNAemia in
the early post-HCT period.2 High plasma
viral DNA levels as detected by quanti-
tative polymerase chain reaction associ-
ate with increased risk for organ disease,
resulting in increased nonrelapse mortality

and decreased overall survival (see figure).3

Consortium studies from the European
Society for Blood and Marrow Trans-
plant4 and the Center for International
Blood and Marrow Transplant Research5

corroborate the negative effect of CMV
on posttransplant overall survival in the
contemporary transplant era. CMV in-
creases nonrelapse mortality through
its association with other viral, bacterial and
fungal infections, graft-versus-host disease
(GVHD), and posttransplant lympho-
proliferation and its induction of organ
toxicity through direct cytotoxicity and
antiviral therapies used to treat CMV
infections (see figure). Together, these
detrimental effects of CMV infection and
its associated therapy substantially increase
health care resource utilization.6

Host innate and adaptive immune responses
mediate protection against CMV, and de-
fining protective immune responses has
translated into novel approaches for di-
agnosing and treating CMV infection fol-
lowing allogeneic HCT.7 Immune-based
assays have emerged to define CMV in-
fection risk and timing for both preemptive
and prophylactic antiviral therapy.8 Simi-
larly, viral-specific T cells have emerged as
an effective form of adoptive cellular
therapy against CMV infection9 and may ulti-
mately become a cost-effective alternative
to antiviral therapies,10 which have reduced
efficacy and more significant toxicity.
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