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Strengths and Limitations

•• This study was a retrospective analysis at a single tertiary care academic center that serves Western 
Massachusetts over a 10-year period.

•• Analyzing data from a single academic center limits generalizability to other pediatric hospitalizations.
•• The hospitalizations were identified using ICD-9 and ICD-10 data, and as such may miss some HA-VTE 

hospitalizations.
•• Data was collected over a 10-year span in a tertiary hospital center with about 10 000 pediatric hospital 

admissions per year. However, the incidence of HA-VTE might be higher if the outpatient population 
within 90 days of hospital discharge was included.
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Abstract
Objective: Our aim is to (1) ascertain the proportion of pediatric patients at a tertiary hospital in Western 
Massachusetts over a 10-year period with hospital-acquired venous thromboembolism (VTE) of particular 
characteristics and (2) determine whether ACCP or Cincinnati Children’s guidelines would have recommended 
VTE prophylaxis in these patients. Setting: Urban teaching hospital in the United States. Participants: Data from 98 
477 pediatric hospital admissions (roughly 10 000 admission per year) from 2008 to 2017 were reviewed. There 
were a total of 177 VTE cases identified. Outcome measures: Hospital-acquired venous thromboembolism (including 
deep venous thrombosis and pulmonary embolism). Result: 177 charts were extracted that carried the diagnosis of 
VTE based on ICD-9 and ICD-10 codes over a 10-year-period. Among these patients, 34 (19%) met the inclusion 
criteria for HA-VTE; 5 (16%) would qualify for prophylaxis according to ACCP and 7 (21%) according to Cincinnati 
Children’s guideline. The most common age group to have a VTE was infants under 1 year of age (41%), and the 
most common characteristic was the presence of a central line (82%). Age outside of the recommended range was 
the sole reason that excluded patients from prophylaxis qualification per Cincinnati Children’s. Conclusion: HA-VTE 
carries increased morbidity and mortality. Although recognition and prevention of HA-VTE in adult populations 
are routine, prophylaxis for pediatric HA-VTE is not commonly practiced. This may be due to paucity of strong 
evidence supporting prophylaxis and the challenge of identifying risk factors for HA-VTE. Our results suggest that 
published guidelines recommend prophylaxis in only a minority of pediatric patients who would have subsequently 
developed HA-VTE. Further modification and validation of current guidelines are needed to effectively prevent 
pediatric HA-VTE.
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Introduction

Pediatric venous thromboembolism (VTE), while sig-
nificantly less common than in adults, is increasing in 
incidence.1-4 It is estimated that there are 34 to 58 VTE 
cases per 10 000 pediatric hospital admissions,3 and 
annual incidence is estimated at 0.07 to 0.49 per 10 000 
children.5,6 Causes of rising VTE incidence include 
better diagnostic modalities,1 increased use of central 
venous catheters (CVC) in children,7 and increasing 
supportive care for medically complex children.8 
Additionally, VTE is being recognized as an important 
preventable cause of morbidity and mortality.5,9 
Documented complications include prolonged hospital-
izations, need for potentially invasive treatments and 
long-term anticoagulation, and chronic disability in cases 
of post-thrombotic syndrome (PTS), pulmonary hyper-
tension and pulmonary insufficiency.10,11 Canadian VTE 
Registry identified mortality attributable to pediatric 
VTE in 2.2% of patients, recurrent thrombosis in 8.1% 
and PTS in 12.4% with an average follow-up period of 
2.86 years.12,13 Although VTE prophylaxis may aid in 
the prevention of these devastating complications, con-
cerns have been raised for the risks of pharmacological 
thromboprophylaxis (pTP) related adverse events in a 
population with immature hemostatic systems, different 
underlying disease processes and generally shorter 
hospitalizations.2,14

VTE is a well-recognized complication of hospital-
ization in adults, which has led to the widespread imple-
mentation of universal thromboprophylaxis policies 
including assessment, early prevention, and reporting 
guidelines.8,15,16 Children’s Hospitals’ Solutions for 
Patient Safety collaborative conducted a 3-year cohort 
study to reduce hospital-acquired harms in pediatric 
patients, including VTE.17 Evidence supporting the use 
of pTP in children is lacking and mostly extrapolated 
from adult practice.1,8,18 Unlike adults, in children, clots 
are infrequently spontaneous or idiopathic (5-10% in 
children as compared to 40% in adults).1 Through 
observational studies, several modifiable and non-mod-
ifiable risk factors have been identified.6,15 The current 
available evidence-based clinical practice guidelines 
pertaining to antithrombotic therapy in children recom-
mended by the American College of Chest Physicians 
(ACCP) limit the use of pTP to a subset of children with 
cavopulmonary anastomosis, myocardial dysfunction, 

pulmonary hypertension, cyanotic congenital heart dis-
ease and children receiving prolonged total parenteral 
nutrition (TPN).4,8 Other identifiable risk factors 
include intensive care unit stay, CVC, mechanical ven-
tilation, and length of hospital stay.19 Additional risk 
factors identified include sepsis or acute infection, 
oncological disorders, preexisting coagulation disor-
ders, surgery or trauma, congenital heart disease, sys-
temic lupus, nephrotic syndrome, inflammatory bowel 
disease, hyperosmolar states, obesity, immobility 
(which is challenging to define in children20,21), and 
specific medication use such as L-asparaginase and 
estrogen.1,2,10,15,22

In order to address concerns regarding VTE morbid-
ity, mortality, and healthcare-related costs based on the 
known risk factors, several authors have developed insti-
tutional risk assessment models and thromboprophy-
laxis guidelines based on known risk factors.11,15,16,20,22,23 
These tools suggest that certain pediatric patients war-
rant further consideration for primary or secondary 
thromboprophylaxis, in particular if multiple risk factors 
coexist.1,5,10,15,24 For example, PEDS-CLOT is a risk 
assessment tool developed at the Riley Hospital for 
Children based on retrospective chart review which 
seeks to stratify children into low, moderate, and high 
risk, followed by different prophylactic recommenda-
tions.23 Examples of other institutions with such tools 
include Johns Hopkins,16 Cincinnati Children’s,22 Miami 
Children’s,15 and the Princess Margaret Hospital of 
Western Australia.25

Not surprisingly, randomized controlled trials on the 
prevention of pediatric VTE are difficult to achieve in 
pediatric patients. It is primarily related to the low inci-
dence of pediatric VTE; as a result, prospective valida-
tion of these tools is similarly challenging. However, 
retrospective analysis of the demographic data of 
patients with pediatric VTE is easily attainable. The goal 
of this study is to analyze the demographic data of pedi-
atric patients diagnosed with VTE at Baystate Children’s 
Hospital, establish whether based on existing guidelines 
from other institutions whether our patients would have 
qualified for VTE prophylaxis, and obtain the data as a 
baseline for future quality improvement. Collection of 
this data will not only inform the practice at Baystate 
Children’s Hospital but also adds to the existing body of 
research on prevention of pediatric VTE.
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Methods

Study Population and Data Sources

This was a retrospective chart review. As part of a qual-
ity improvement project, this did not require full review 
by the Institutional Review Board based on Human 
Subjects Research Determination assessment. Our aim 
was to identify patients with hospital acquired VTE and 
their associated demographic data in hospitalized pedi-
atric patients aged 21 and under at Baystate Children’s 
Hospital. Additionally, we aimed to determine if these 
patients would qualify for existing pediatric guidelines.

Baystate Children’s hospital is a 110-bed and 57-bas-
sinette hospital as part of the Baystate Medical Center in 
Springfield, Massachusetts. It is the only accredited full-
service children’s hospital in Western Mass and serves 

as a regional referral center. Annual pediatric hospital 
admissions are estimated to be 10,000 at Baystate 
Children’s Hospital.

HA-VTE is defined as deep vein thrombosis (DVT) 
and pulmonary embolism (PE) diagnosed >48 hours 
from admission. Exclusion criteria included patients 
aged 22 or older, or signs or symptoms of possible VTE 
on admission including dyspnea, chest pain, calf pain, 
asymmetric calf swelling, or asymmetric calf redness.

Outcomes

Patient charts were extracted using ICD-9 and ICD-10 
billing codes (Table 1) with corresponding radiographic 
evidence of clot. A manual retrospective chart review 
was conducted seeking to identify HA-VTE in hospital-
ized pediatric patients. Patients ≤21 years old from 

Table 1.  ICD-9 and ICD-10 Codes for VTE.

ICD-9 ICD-10 Description

453.3 I82.3 Embolism and thrombosis of renal vein
453.40 I82.401, I82.402, I82.403, I82.409 Acute embolism and thrombosis of unspecified deep veins of left 

right, bilateral or unspecified lower extremity
453.41 I82.411, I82.412, I82.413, I82.419 Acute embolism and thrombosis of right, left, bilateral or 

unspecified femoral vein
453.41 I82.421, I82.422, I82.423, I82.429 Acute embolism and thrombosis of right, left, bilateral or 

unspecified iliac vein
453.41 I82.431, I82.432, I82.433, I82.439 Acute embolism and thrombosis of right left, bilateral or 

unspecified popliteal vein
453.42 I82.441, I82.442, I82.443, I82.449 Acute embolism and thrombosis of right, left, bilateral, or 

unspecified tibial vein
453.41 I82.4Y1, I82.4Y2, I82.4Y3, I82.4Y9 Acute embolism and thrombosis of unspecified deep veins of right, 

left, bilateral or unspecified proximal lower extremity
453.42 I82.491, I82.492, I82.493, I82.499 Acute embolism and thrombosis of other specified deep vein of 

right, left, bilaeral or unspecified lower extremity
453.42 I82.4Z1, I82.4Z2, I82.4Z3, I82.4Z9 Acute embolism and thrombosis of unspecified deep veins of right, 

left, bilateral or unspecified distal lower extremity
453.82 I82.621, I82.622, I82.623, I82.629 Acute embolism and thrombosis of deep veins of right, left, bilateral 

or unspecified upper extremity
453.84 I82.A11, I82.A12, I82.A13, I82.A19 Acute embolism and thrombosis of right, left, bilateral or 

unspecified axillary vein
453.85 I82.B11, I82.B12, I82.B13, I82.B19 Acute embolism and thrombosis of right, left, bilateral or 

unspecified subclavian vein
453.86 I82.C11, I82.C12, I82.C13, I82.C19 Acute embolism and thrombosis of right, left, bilateral or 

unspecified internal jugular vein
453.87 I82.210 Acute embolism and thrombosis of superior vena cava
453.2 I82.220 Acute embolism and thrombosis of inferior vena cava
453.89 I82.890 Acute embolism and thrombosis of other specified veins
415.13, 415.0 I26.02 Saddle embolus of pulmonary artery with Acute cor pulmonale
415.19, 415.0 I26.09 Other pulmonary embolism with Acute cor pulmonale
415.13 I26.92 Saddle embolus of pulmonary artery without Acute cor pulmonale
415.11 I26.99 Other pulmonary embolism without Acute cor pulmonale
325 G08 Intracranial and intraspinal phlebitis and thrombophlebitis

Abbreviations: VTE, venous thromboembolism.
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1/1/2008 to 12/31/2017 with VTE were identified using 
ICD-9 and ICD-10 codes. VTE was defined as deep vein 
thrombosis (DVT) including clots in deep veins in the 
upper and lower extremities, cerebral sinuses, right 
atrium, abdominal veins, and pulmonary embolism 
(PE). Patients were excluded if they were admitted with 
VTE or developed VTE within 48 hours of admission. 
Once the presence of VTE was established, demographic 
data including age, sex, ethnicity, unit of admission, and 
presence of VTE prophylaxis was gathered.

In addition to establishing the overall incidence and 
identifying characteristics of hospital-acquired VTE 
(HA-VTE) at our institution, we sought to determine the 
proportion that would qualify for mechanical and/or 
pharmacologic prophylaxis using established clinical 
guidelines from ACCP12 and Cincinnati Children’s 
Hospital.22 These 2 guidelines were chosen as they were 
considered to be more widely used based on our discus-
sions with pediatric hematologists at our institution. 
ACCP recommended children with certain conditions 
such as cavopulmonary anastomosis, primary pulmo-
nary hypertension, prolonged TPN to receive prophylac-
tic anticoagulation therapy without regard to age range. 
In contrast, Cincinnati children’s hospital has an algo-
rithm that stratified risk categories in children between 
10 and 18 years of age based on impaired mobility and 
other known risk factors of VTE, such as the presence 
of a CVC, history of VTE, history of thrombophilia, 
trauma, infection, and inflammation, etc. These risk 

factors along with contraindications to prophylaxis were 
collected (Table 2). Cases that would qualify for ACCP 
or Cincinnati’s prophylaxis guidelines after assessing 
contraindications to mechanical or pharmacologic pro-
phylaxis were identified and listed in Tables 3 and 4. 
Mechanical prophylaxis includes sequential compres-
sion devices and graduated compression stockings, and 
pharmacologic prophylaxis is via low molecular weight 
heparin injection. The definition of altered mobility is 
subjective in this case, and it was identified as a risk fac-
tor from patients with fractures, osteomyelitis, sedation, 
and neurologic conditions that would impair mobility. 
This definition of altered mobility should not be con-
fused with subjects who may have long-term reduced 
mobility compared to their peers.

Ethical Approval and Informed Consent

This was the first phase of a quality improvement proj-
ect designed to determine appropriate venous thrombo-
embolism prophylaxis for hospitalized pediatric patients 
at Baystate Children’s Hospital. As such it was deter-
mined that the activity does not constitute human sub-
jects research as defined by federal regulations, and IRB 
review was not required (IRB reference # BH-19-002, 
Baystate Medical Center Institutional Review Board). 
The Standard for Quality Improvement Reporting 
Excellence (SQUIRE) guidelines were consulted by the 
authors to guide the publication of these results.

Table 2.  Risk Factors Included in 2 Pediatric VTE Guidelines.

Risk factors for VTE to be collected by guideline

ACCP Guidelines Cincinnati Children’s Guidelines

Indications for pharmacologic 
prophylaxis

Risk factors for VTE suggesting the use of 
pharmacologic or mechanical prophylaxis

Absolute and relative 
contraindications to 

pharmacologic prophylaxis
Contraindications to 

mechanical prophylaxis

•• Cavopulmonary anastomosis 
(ie, MBTS surgery, BCPS, 
Fontan procedure)

•• Prolonged home TPN 
therapy

•• Primary pulmonary 
hypertension

•• Endovascular stents
•• Hemodialysis via 

arteriovenous fistula or 
central venous access device

•• Moderate or giant coronary 
aneurysms following 
Kawasaki disease

•• Bloodstream infection
•• CVC
•• History of VTE
•• Hyperosmolar state (Serum 

osmolality >320 mOsm/kg)
•• Inflammatory disease (IBD, SLE)
•• Use of asparaginase
•• Estrogen use within the past 2 months
•• Obesity (BMI > 95th % for age)
•• Oncologic Diagnosis
•• Orthopedic procedures (hip or knee 

reconstruction)
•• Nephrotic syndrome
•• Thrombophilia (known or family 

history of clots)
•• Trauma

•• Bleeding disorder
•• Hemorrhage
•• Platelet count unable to be 

sustained >50 000/mm3

•• Intracranial mass
•• Lumbar puncture or 

epidural catheter removal 
in prior 12 hours

•• Neurosurgical procedure
•• Pelvic fracture within past 

48 hours
•• Uncontrolled hypertension

•• Existing DVT
•• Extremity to be used 

has acute fracture
•• Extremity to be used 

has PIV access
•• Skin conditions 

affecting extremity (eg, 
dermatitis, burn)

•• Unable to achieve 
correct fit due to 
patient size

Abbreviations: VTE, venous thromboembolism; ACCP, American College of Chest Physicians; CVC, central venous catheters; DVT, deep vein thrombosis; IBD, 
inflammatory bowel disease; SLE, Systemic lupus erythematosus; BCPS, bi-directional cavo-pulmonary shunt; BMI, body mass index; MBTS, modified Blalock-Taussig 
shunt.
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Table 3.  Cases Qualifying for VTE Prophylaxis per ACCP Guidelines.

Study ID Age descriptor Primary diagnoses Location of VTE Risk factor

87 Neonate Klebsiella sepsis, disseminated intravascular 
coagulation (DIC), hemorrhagic brain infarct, 
shock, TPN dependence

Left internal jugular, left 
subclavian, right femoral 
clots

TPN

116 Young adult Crohn’s disease, hepatitis B, recurrent right 
iliopsoas abscess, sacral osteomyelitis

Left basilic, brachial, axillary, 
and subclavian vein clots

TPN

123 Neonate Electrolyte derangements, ventricular 
tachycardia, right pleural effusion

Right internal jugular, 
brachiocephalic, and 
cephalic vein clots

TPN

142 Prepubertal 
child

Developmental delay, G-tube dependence, cecal 
volvulus, acute hypoxic respiratory failure, 
clostridium difficile colitis, pneumoperitoneum

Right femoral clot TPN

176 Neonate Trisomy 21, balanced atrioventricular defect, 
hypoglycemia, Hirschsprung’s Disease, 
NEC, septic shock, acute tubular necrosis, 
respiratory failure, DIC, and ultimately death

Right femoral clot TPN

Abbreviations: VTE, venous thromboembolism; ACCP, American College of Chest Physicians; DIC, disseminated intravascular coagulation; 
TPN, total parenteral nutrition; NEC, necrotizing enterocolitis.

Table 4.  Cases Qualifying for VTE prophylaxis per CCHMC Guidelines.

Study ID Age descriptor Primary diagnoses Location of VTE Risk factors Indicated prophylaxis

15 Teenager Sickle cell disease, 
subarachnoid hemorrhage, 
pseudotumor cerebri, 
acute chest syndrome

Left external 
 iliac clot

Obesity Mechanical

27 Teenager C5 teardrop fracture, spinal 
cord injury, post-surgical 
fevers

Right peroneal 
thrombus

Altered mobility, 
trauma

Mechanical

28 Prepubertal 
child

Cerebral palsy, 
developmental delay, 
hydrocephalus with 
indwelling shunt, trach 
dependence, G-tube 
dependence, seizure 
disorder, acute respiratory 
distress, influenza

Left superficial 
femoral vein and 
right subclavian 
vein clots

Altered mobility, CVC Mechanical

44 Prepubertal 
child

Minimal change disease, 
acute kidney injury, 
chronic kidney disease

Right brachial vein 
and left subclavian 
vein clots

Nephrotic syndrome Mechanical

61 Prepubertal 
child

Methicillin-sensitive 
staphylococcus aureus 
bacteremia, left hip 
osteomyelitis

Left common 
femoral vein 
thrombus

Altered mobility, blood 
stream infection, 
CVC, orthopedic 
procedure

Pharmacologic

125 Prepubertal 
child

Seizure disorder, status 
epilepticus

Right internal 
jugular thrombus

Altered mobility, CVC Mechanical

142 Prepubertal 
child

Developmental delay, 
G-tube dependence, cecal 
volvulus, acute hypoxic 
respiratory failure, 
clostridium difficile colitis, 
pneumoperitoneum

Right femoral clot Altered mobility, CVC, 
inflammatory disease

Pharmacologic

Abbreviations: VTE, venous thromboembolism; CCHMC, Cincinnati Children’s Hospital Medical Center; CVC, central venous catheters.
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Results

Out of 98 477 hospital admissions (roughly 10 000 
admission per year) from 2008 to 2017, there were a 
total of 178 VTE cases identified, or approximately 18 
cases per 10 000 admissions. Of patients with a VTE 
diagnosis code, roughly 1 in 5 cases were hospital-
acquired (19% of the total VTE cases), or about 3.4 
cases per 10 000 admissions (Figure 1). 41% of the 
HA-VTE patients were under 1 year of age, and another 
41% were age above 10 (Figure 2). The most common 
characteristic of HA-VTE (82%) was the presence of a 
CVC. 16% (5/34) of the HA-VTE cases would qualify 
for ACCP guideline prophylaxis, with all 5 cases being 
associated with TPN requirement. 21% (7/34) of the 
HA-VTE cases would qualify for Cincinnati’s guideline 
prophylaxis, with all 7 cases being associated with the 

presence of a CVC. Only one patient (subject 142) 
would have qualified for prophylaxis under both guide-
lines. Brief case presentations that would qualify for 
ACCP and Cincinnati Children’s guideline are described 
below (Tables 3 and 4). All of the cases that did not qual-
ify for Cincinnati’s prophylaxis were due to patient’s 
age outside of the guideline range. All patients that are 
≥18 years would qualify for prophylaxis per Baystate’s 
adult VTE prophylaxis guidelines.

Discussion

Our study demonstrated the majority of HA-VTE were 
infants under age 1, with an additional one-fifth of chil-
dren between the ages of 10 to 17, and one-fifth between 
the ages of 18 to 21. This is similar to the current litera-
ture, with a bimodal age distribution of VTE seen in 
infants and teenagers/young adults.11

The incidence of VTE at our institution is about 18 
cases per 10 000 hospital admissions from the 10-year 
retrospective chart review. The rate is lower in compari-
son to the results of a large multicenter 7-year retrospec-
tive cohort study, which showed 34 to 58 VTE cases per 
10 000 pediatric hospital admissions.3 This study also 
found a yearly increase of the incidence of VTE in pedi-
atric hospitals, which was not observed in our study. At 
Baystate Children’s Hospital, 3.4 cases were identified 
per 10 000 hospital admissions, whereas 30 per 10 000 
hospital admissions were identified in Johns Hopkin’s,24 
and 12 to 37 HA-VTE cases per 10 000 admissions 
were seen in a large multi-institutional study via the 
CHAT registry (The Children’s Hospital-Acquired 
Thrombosis).26 The significant lower HA-VTE inci-
dence is likely due to their higher percentage of patients 
with complex medical conditions requiring tertiary and 
quaternary care, which may have predisposed patients to 
HA-VTE conditions. In addition, the Hopkins study 
included patients with a VTE diagnosis within 90 days 
of previous hospitalizations, and the CHAT project 
included patients who developed VTE within 30 days of 
hospital discharge. We mainly studied the inpatient pop-
ulation and did not include the outpatient population 
with new VTE diagnosis after recent hospital discharge, 
which may have contributed to the observed lower 
HA-VTE incidence.

Prevalent characteristics of HA-VTE identified in 
our study were the presence of a CVC which was seen in 
82% of our HA-VTE cases; orthopedic surgery, com-
plex medical comorbidities, trauma, and obesity. Not 
surprisingly, this was similar to the risk factors in the 
general population, including adults.19,21,26,27

Of note, Baystate Children’s Hospital also admits 
young adults up to age 21. In our study, all patients ages 

Figure 1.  Incidence of HA-VTE per 10 000 hospital 
admissions per year.

Figure 2.  Age distribution of HA-VTE.
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range from 18 to 21 would qualify for our Baystate adult 
prophylaxis guideline with either mechanical prophy-
laxis or pharmacologic prophylaxis. A small portion 
(16-21%) of the HA-VTE patients <18 years old would 
qualify for either ACCP or Cincinnati Children’s guide-
line. No contraindications to mechanical or pharmaco-
logic prophylaxis were identified in patients who would 
qualify for Cincinnati’s prophylaxis guideline. All cases 
that qualified for pharmacologic prophylaxis by ACCP 
guideline were due to prolonged TPN requirement. 
Multiple risk factors identified in patients who would 
qualify for Cincinnati Children’s were the presence of a 
CVC, altered mobility, as well as a few other comorbidi-
ties. The Hopkins study similarly has found that patients 
with 4 or more complex chronic conditions are 4 times 
more likely to develop HA-VTE.24

Despite the presence of a CVC being the most com-
mon risk factor for VTE, ACCP does not recommend 
routine thromboprophylaxis.12 The EINSTEIN-Jr study 
also showed a small portion of young children with VTE 
received no or only short duration of anticoagulation.27 
This is likely due to concerns that the risk of hemor-
rhage outweighs the benefit of prophylactically treat-
ing all children with a CVC with antithrombotic agents. 
According to Nowak-Gottl, the major bleeding risk 
with low molecular weight heparin prophylaxis is 0.3% 
whereas minor bleeding risk is about 3%.28

Strengths and Limitations

This study was a retrospective analysis at a single tertiary 
care academic center that serves Western Massachusetts 
over a 10-year period. Analyzing data from a single 
academic center limits generalizability to other pediat-
ric hospitalizations. The hospitalizations were identi-
fied using ICD-9 and ICD-10 data, and as such may miss 
some HA-VTE hospitalizations. Data was collected over 
a 10-year span in a tertiary hospital center with about 
10 000 pediatric hospital admissions per year. However, 
the incidence of HA-VTE might be higher if the outpa-
tient population within 90 days of hospital discharge was 
included. In addition, as we studied only patients with 
known VTE, it is unknown what proportion of patients 
without VTE would have qualified for prophylaxis based 
on the ACCP or Cincinnati Children’s VTEP guidelines.

Conclusion

HA-VTE carries increased morbidity and mortality. 
Although recognition and prevention of HA-VTE in 
adult populations are routine, prophylaxis for pediatric 
HA-VTE is not commonly practiced. This may be due to 
the rarity of the disease and the challenge of identifying 

risk factors for HA-VTE. Our results suggest that pub-
lished guidelines recommend prophylaxis in only a 
minority of pediatric patients in our institution who 
would have subsequently developed HA-VTE. Further 
modification and validation of current guidelines are 
needed to effectively prevent pediatric HA-VTE.
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