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Abstract

Introduction: Current in-hospital burden and healthcare utilization patterns for per-

sons with haemophilia (PWH) A and B, including both children (ages < 18 years) and

adults (ages≥ 18 years), in the United States (US) are lacking.

Aim: To evaluate healthcare utilization, the prevalence of comorbidities, andmortality

in hospitalized paediatric and adult PWHusing a contemporary nationally representa-

tive cohort.

Methods:Hospitalizations of PWH either as the primary reason for admission (princi-

pal diagnosis) or oneof all listeddiagnoseswere identified using ICD-10 codes from the

2017 Nationwide Inpatient Sample (NIS), the largest publicly available all-payer inpa-

tient discharge database in the US. Sampling weights were applied to generate nation-

ally representative estimates.

Results: The contemporary cohort included 10,555 hospitalizations (paediatrics,

18.3%; adults, 81.7%) among PWH as one-of-all listed diagnoses (n = 1465 as prin-

cipal diagnosis). Median age (interquartile range) was 46 (24–66) years overall;

adults, 54 (35–70) years and paediatric, 4 (1–11). The most common comorbidities

in adults were hypertension (33.4%), hyperlipidaemia (23.6%), and diabetes (21.1%).
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In children, hemarthrosis (11.4%), contusions (9.6%), and central line infections (9.3%)

were the most common. The overall mortality rate was 2.3%. Median hospital charges

per haemophilia admission were $52,616 ($24,303–$135,814) compared to $26,841

($12,969–$54,568) for all-cause admissions in NIS.

Conclusion: Bleeding and catheter-related infections are the significant reasons for

paediatric haemophilia admissions. Adult haemophilia admissions tend to be associ-

ated with age-related comorbidities. Costs for haemophilia-related hospitalizations

are higher than the national average for all-cause hospitalizations.
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1 INTRODUCTION

Haemophilia A and B, X-linked recessive disorders caused by genetic

variants that result in deficiencies/dysfunction of Factor VIII and Fac-

tor IX, respectively, are among the most commonly inherited bleeding

disorders.1 HaemophiliaA is estimated to affect one in5000males, and

Haemophilia B is estimated to affect one in 30,000males in the United

States (US).2 According to the US Centers for Disease Control (CDC),

approximately 33,000 patientswithHaemophilia A andB are currently

living in the United States.3

The clinical severity of the disease varies based on the percent-

age of coagulation factor activity with severe disease in patients who

have < 1% factor activity, moderate disease with 1–5%, and mild dis-

ease with factor levels > 5–40% of normal activity.4,5 Haemophilia,

once considered a fatal disease, but now with access to haemophilia

therapeutics and establishment of comprehensive haemophilia care,

the life expectancy in various studies is gradually increasing from

60 years to closer to 70 years.6–16 As the aging population with

haemophilia increases, these individuals are likely to suffer from more

chronic diseases and comorbidities associated with aging, increasing

the burden on the health care system.17 Therefore, it is essential to

understand the prevalence of related comorbidities and mortality in

PWH to develop targeted preventative strategies.

We have previously reported the prevalence of age-related comor-

bidity and mortality among hospitalized PWH and their health care

expenditure.9 This report aims to examine contemporary patterns in

healthcare utilization, associated comorbidities, and mortality for hos-

pitalized paediatric and adult patients with Haemophilia A and B.

2 MATERIALS AND METHODS

This data-driven study utilized theNational Inpatient Sample (NIS), the

largest publicly available inpatient health care database in the United

States, for 2017. The NIS developed as a federal-state-industry part-

nership by the Agency for Healthcare Research and Quality (AHRQ)

for the Healthcare Cost and Utilization Project (HCUP). Before 2012,

NIS used a 20% stratified probability sample of hospitals instead of

discharges.18 Following a redesign in 2012, theNIS adopted a sampling

design that uses a stratified probability sample of 20% of all HCUP

discharges from participating hospitals for each calendar year. This

sampling scheme is estimated to cover 90–97% of the United States

population across different years.19 The unit of analysis is a single hos-

pitalization andnot a specific patient; therefore, a single patientmaybe

represented in multiple observations. Observations are self-weighted

and calculated by strata; defined by census division (census region

before 2012), bed size, location, teaching status, and hospital

ownership.20

Information in NIS is in a discharge abstract format, without indi-

vidual patient or hospital-level identifiers. These data includes one pri-

mary or principal diagnosis and up to 39 secondary diagnosis codes,

one primary and up to 24 secondary procedure codes, including major

operating room procedures during hospitalization. The primary reason

for admission is called the ‘principal diagnosis’ and is coded in the first

diagnosis field. The principal diagnosis plus additional conditions that

either coexist at the timeof admission or that develop during the hospi-

talization and impact the treatment or the length of stay in the hospital

are coded as all-listed diagnoses (Dx1 to Dx40). International Classifica-

tion of Diseases, Tenth Revision, ClinicalModification (ICD-10-CM)diagno-

sis, and procedure codeswere used. Haemophilia caseswere identified

by ICD-10 codes D66 Hereditary Factor VIII deficiency (Haemophilia

A) and D67 Hereditary Factor IX deficiency (Haemophilia B) as both

primary and as one of all diagnoses.

The data collection included demographics such as age, gender, and

race. Hospital-level characteristics were identified from the database.

These include hospital location (urban vs. rural), teaching versus non-

teaching, bed size (small, medium, and large according to the cri-

teria defined by HCUP for the region of the US and the teaching

status).18 Admission and discharge status, total charges, expected pay-

ment source, and the length of hospital stay were also identified.

All Patients Refined Diagnostic Related Groups (APRDRG) severity

index is a clinical severity index defined by HCUP-NIS available for

all patients. APRDRGs are a validated inpatient classification system

widely used in the United States as a case-mix measure and account
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for the severity of illness, the risk of mortality, prognosis, treatment

difficulty, need for intervention, and resource intensity. Data on lab-

oratory values and pharmacological therapies administered during an

inpatient stay are not included in the HCUP dataset. Hospital size clas-

sifications varied based on the number of beds, teaching status, and

geographic region.

The NIS is a de-identified, publicly available data set. Therefore, the

study was deemed exempt from review by the Johns Hopkins Institu-

tional Review Board. This analysis was conducted following the HCUP

data use agreement guidelines, including suppression of values of tab-

ulated data values between 10 and 1 due to the risks of disclosure.

Demographic and clinical characteristics were described as counts,

percentages, mean (standard deviations), and median (interquartile

range) as appropriate. The Wilcoxon–Rank Sum testing analysed non-

parametric statistics. All p-values were two-tailed and statistical sig-

nificance was set at p < .05. Cost analyses were collected from HCUP

online or NIS datawhichwere reported as hospital charges, not includ-

ing professional fees or non-covered charges. Data were analysed

using STATA, version 15 (Statacorp, College Station, TX, USA), using

survey analysis commands applying the sampling weights as deter-

mined byHCUP.

3 RESULTS

In 10,555 hospitalizations, Haemophilia A (n = 8690) or B (n = 1975)

was one of all listed diagnoses (110 patients were coded as both

Haemophilia A and B). There were 1465 hospitalizations in which

either Haemophilia A or B was listed as the principal diagnosis or the

coded primary reason for admission. Among total Haemophilia A &

B admissions, 18.3% were paediatric admissions. The median age at

admission (interquartile range) was 46 (24-66) years, 54 (35-70) years

for adults and 4 (1–11) years for paediatrics. The majority of admis-

sions were in Caucasians (64.4%) andmales (72.7%) (Table 1).

3.1 Hospitalization characteristics

Admissions to the hospital were more often for non-elective

(urgent/emergent) care (82.1%). Patients with haemophilia were

more likely to be treated at large hospitals (62.5%), with care primarily

being at urban teaching hospitals (82.9%) (Table 1). Most admissions

had higher severity of illness with major or extreme loss of func-

tion per the APRDRG scoring systems for severity of illness (major

loss of function in 73.2% and extreme loss of function for 22% for

all patients). The highest mortality risk (APRDRG extreme risk of

mortality stratification) was reported in 7.1% of admissions (Table 1).

3.2 Associated diagnoses

The most common comorbid diagnoses reported in adult hospitaliza-

tions with haemophilia were hypertension (33.4 ± 1.2%), hyperlipi-

daemia (23.6 ± 1.1%), and type 2 diabetes (21.1 ± 1.0%) (Figure 1A).

Other notable diagnoses in adult admissions include post haemor-

rhagic anaemia (14.4 ± .8%), coronary artery disease (14.3 ± .9%),

congestive heart failure (12.4 ± .9%), sepsis (10.6 ± .7%), and cen-

tral line infection (2.1 ± .4%) (Figure 1A). Concomitant diagnoses of

blood-borne or potential transfusion-associated infections included

HIV/AIDS in 6.2 ± .6%, and hepatitis C in 14.6 ± 1.0% of admissions,

with the youngest agewith thediagnosis being27and22years, respec-

tively. Interestingly, neither intracranial haemorrhage nor hemarthro-

sis was reported in adults top 10most common diagnoses (Figure 1A).

The most common comorbidities in paediatric haemophilia admis-

sions were hemarthrosis (11.4 ± 1.6%), contusions (9.6 ± 1.6%), and

central line infection (9.3 ± 1.4%). Infusion catheter-related complica-

tions (non-infectious) were noted in 3.9± .9% of admissions. No paedi-

atric admissions reported an associated diagnosis of HIV/AIDS or hep-

atitis C (Figure 1B).

3.3 Mortality

The all-cause in-hospital mortality was 2.3% (95% Confidence Interval

(CI) 1.7%-3.1%) (n = 245) for all Haemophilia A/B-related admissions

(Table 2). Themedian (interquartile range= IQR) age at death for PWH

was 68 (61–77) years that was less than the age for inpatient mortal-

ity in all hospitalizations of 73 (61–83) years (p < .05). The number

of paediatric hospitalizations with inpatient mortality was below the

HCUP reportable limit. The most common diagnoses associated with

in-hospital mortality included respiratory failure (67.3 ± 5.2%), acute

renal failure (65.3 ± 4.9%), and sepsis (49.0 ± 5.1%) (Figure 2). The

youngest age for in-hospital death among adults was 26 years.

3.4 Health care utilization

Of all haemophilia admissions, 93.5% had insurance coverage with

the distribution as follows: Medicare: 37.5%, Medicaid: 27.9%, private

insurance: 28.1%. The median hospital stay length per haemophilia

admission was 3 days (2–6) which was similar to all hospital stays at

3 days (2–5) (Table 2). 84.9% of admissions had a length of stay greater

than or equal to 2 days. The median hospital charge per haemophilia

admission was $52,616 compared to $26,841 for all NIS hospital

admissions (Table 2). The mean hospital charges for a haemophilia

admission were $181,414 (SD = $530,121) and ranged from the low-

est reported charge of $857 and the highest charge being maxed at

$9,999,999 as the highest reportable limit in HCUP (Figure 3).

4 DISCUSSION

This nationally representative study from contemporary data reveals

adult haemophilia hospitalizations are related to non-bleeding com-

plications and parallel the comorbidities of the general aging popu-

lation. In contrast, paediatric admissions are more closely associated
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TABLE 1 Characteristics of patients admitted with haemophilia as one of all diagnoses from national inpatient sample, 2017

Hemophilia A and B Hemophilia A Hemophilia B

N (%) N (%) N (%)

One in all diagnoses of Hemophilia 10555 (100) 8690 (82.3)† 1975 (18.7)†

Primary diagnosis Hemophilia 1465 (13.9) 1185 (80.9) 280 (19.1)

Demographics

Age Categories

Age 0-17 1930 (18.3) 1575 (18.1) 365 (18.5)

Age 18-44 3205 (30.4) 2580 (29.7) 655 (33.2)

Age 45-64 2590 (24.5) 2120 (24.4) 515 (26.1)

Age 65+ 2830 (26.8) 2415 (27.8) 440 (22.3)

Mean age (SD) 44.3 (25.8) 44.8 (25.8) 42.5 (25.5)

Median age (IQR) 46 (24-66) 46 (24-67) 42 (24-62)

Adult Admissions 54 (35-70) 54 (35-70) 52 (32-67)

Pediatric Admissions 4 (1-11) 5 (1-12) 2 (0-9)

Gender

Males 7675 (72.7) 6180 (71.2) 1590 (80.5)

Female 2875 (27.3) 2505 (28.8) 385 (19.5)

Race

White 6605 (64.6) 5385 (63.9) 1300 (68.1)

African American 1740 (17.0) 1450 (17.2) 310 (16.2)

Hispanic 1285 (12.6) 1075 (12.8) 215 (11.3)

Asian/Pac Island 220 (2.2) 190 (2.3) 30 (1.6)

Other 375 (3.6) 325 (3.8) 55 (2.9)

Hospital and Temporal Characteristics

Elective vs non-elective admissions

non-Elective 8650 (82.1) 7145 (82.3) 1600 (81.4)

Elective 1890 (17.9) 1540 (17.7) 365 (19.3)

Hospital Bed Size

Small 1515 (14.4) 1275 (14.7) 260 (13.2)

Medium 2480 (23.5) 2045 (23.5) 460 (23.3)

Large 6560 (62.2) 5370 (61.8) 1255 (63.5)

Hospital Teaching Status

Rural 460 (4.4) 370 (4.3) 95 (4.8)

UrbanNon-Teaching 1350 (12.8) 1165 (13.4) 205 (10.4)

Urban Teaching 8745 (82.9) 7155 (82.3) 1675 (84.8)

APDRG Severity of Illness

Minor loss of function 140 (1.3) 110 (1.3) 30 (1.5)

Moderate Loss of function 360 (3.4) 320 (3.7) 40 (2.0)

Major Loss of function 7730 (73.2) 6290 (72.4) 1510 (76.5)

Extreme Loss of function 2325 (22.0) 1970 (22.7) 395 (20.0)

APDRGRisk ofMortality

Minor 5770 (54.7) 4660 (53.6) 1160 (58.7)

Moderate 2215 (21.0) 1810 (20.8) 435 (22.0)

Major 1825 (17.3) 1565 (18.0) 285 (14.4)

Extreme 745 (7.1) 655 (7.5) 95 (4.8)

†110 patients noted as being codedwith both Hemophilia A & B
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F IGURE 1 (A) Associated diagnoses in adult admissions with either haemophilia A or B as one of all listed diagnoses 2017. (B) Associated
diagnoses in paediatric admissions with either haemophilia A or B as One of All Listed Diagnoses 2017
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TABLE 2 Outcomes and hospital charges for patients with haemophilia

Haemophilia A &B Haemophilia A Haemophilia B

Adult outcomes

Mortality (n(%)) 240 (2.8) 220 (3.1) 20 (1.2)

LOS (days)

Mean (sd) 5.9 (7.4) 5.9 (7.4) 5.7 (7.6)

Median (IQR) 4 (2–7) 4 (2–7) 4 (2–6)

Paediatric outcomes

Mortality † † 0

LOS (days)

Mean (sd) 5.9 (13.1) 5.4 (9.5) 8 (22.8)

Median (IQR) 3 (1–5) 3 (2–5) 3 (1–5)

Health care utilization

Medicare 3950 (37.5) 3325 (38.4) 670 (33.9)

Medicaid 2935 (27.9) 2430 (28.0) 535 (27.1)

Private insurance 2960 (28.1) 2365 (27.3) 630 (31.9)

Self pay 365 (3.5) 305 (3.5) 60 (3.0)

No charge 25 (.2) 20 (.2) †

Other 295 (2.8) 220 (2.5) 75 (3.8)

Cost

Mean (SD) $181,414 (530,121) $174,891 (529,658) $209,660 (529,885)

Median (IQR) $52,616 (24,303 –135,814) $51,433 (24,116 –126,251) $58,019 (24,871–160,738)

Min &Max cost $857–9,999,999 $1590–9,999,999 $857–5,475,850

†Values are suppressed as being below the reportable limits for NIS.

Beginning with the 2012 data, the National Inpatient Sample (NIS) was redesigned to optimize national estimates. The nationwide statistics in HCUPnet for

years prior to 2012 were regenerated using new trend weights in order to permit longitudinal analysis. The regenerated data were posted to HCUPnet on

7/2/2014. The statistics for years prior to 2012 currently on HCUPnet will differ slightly from statistics obtained prior to 7/2/2014. For more information

about the NIS redesign and trendweights, please view theOverview of the NIS.

Citation: HCUPnet, HealthcareCost andUtilization Project. Agency forHealthcare Research andQuality, Rockville,MD. https://hcupnet.ahrq.gov/. Formore

information about HCUP data see http://www.hcup-us.ahrq.gov/.

with complications from haemophilia or its treatment with the top rea-

sons for admissions being hemarthrosis and central line infections.

Management of haemophilia has been one of the great successes of

modern medicine. The overall life expectancy for PWH in the 1920s

being barely 12 years is now beginning to approach that of individuals

without haemophilia.12–15,21,22 Our study showed that the median age

at death for hospitalized PWH for this US in-hospital study is 68 years,

comparedwith 73 years of age for all hospitalizations, unchanged from

2007.9

The in-hospital median age at death for PWH is also less than the

overall life expectancy for the United States in 2017 of 78.6 years.23

This difference is likely accounted for by the differences in popula-

tions with patients expected to be more ill in the inpatient setting. It

may also be influenced by additional unique factors. Variability can

be seen in the overall life expectancy between patients in the United

States (∼79 years) or other high-income countries like theNetherlands

(∼83 years).9,15,23,24 While 15 paediatric in-hospital deaths (7% mor-

tality rate) were captured in NIS in 2007, the child mortality numbers

in this study with 2017 data, decreased to below the reportable lim-

its of 10 by HCUP guidelines, which could be due to variability in the

data given the rarity of events.9 Overall improvements in lifespan could

be attributable to the improvements in comprehensive care at fed-

erally funded haemophilia treatment centres (HTCs), improved safety

of blood products and derivatives including the factor concentrates,

access to prophylaxis regimens, improvements in haemophilia thera-

peutics; specifically access to extended half-life factor concentrates

and consequently increased adherence to prophylaxis regimens and

decrease in bleeding.7,8,25

Historically, mortality in PWH was greatly impacted by HIV in

the 1980s and complications of hepatitis C in the 1990s.7,26–28

Interestingly, this study showed that the reported prevalence of

blood-borne/transfusion-associated infections, that is, HIV and Hep-

atitis C as reported codiagnosis during hospitalization, was lower

than other age-related comorbid conditions. This is not surprising as

improvements in HIV treatment with improved antiretroviral ther-

apy and the introduction of new hepatitis C antiviral therapies likely

https://hcupnet.ahrq.gov/
http://www.hcup-us.ahrq.gov/
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F IGURE 2 In-hospital mortality for admissions with haemophilia compared to all admissions in 2017

F IGURE 3 Distribution of charges for hospitalizations with
haemophilia diagnosis

contributing to these changes. Additionally, improved safety of plasma-

derived factors, as well as access to recombinant factor concentrates,

further reduced these risks.7,11,25 Hepatitis C rates are substantially

lower than 2007 (21.8% in 2007 to 14.6% in 2017).9 HIV/AIDS rates

were relatively stable between 2007 and 2017 at 5.6% and 6.2%, likely

reflecting improved survival and cumulative prevalance.9 The analyses

in both 2007 and 2017, found no reported HIV or hepatitis C cases

among children with haemophilia, again reflecting the safety of factor

concentrates.9

The morbidity and mortality from haemophilia has also been

affected by care outside the hospital including novel therapies, prophy-

lactic therapy, or on-demand treatment.29–32 Safety and quality of care

have significantly improvedwith HTCs as reflected by a 40% reduction

in mortality and hospitalizations for haemophilia related events.8,33

Such improvement in outpatient treatment may reduce complications

and admissions for haemophilia related complications.

It is noteworthy that for adult hospital admissions, in the 10

most frequent diagnoses associated with mortality, the only diagno-

sis related to a bleeding event or its consequence was posthemor-

rhagic anaemia. Further reductions were observed in mortality due

to intracranial haemorrhage 1.0% versus 2.3% compared to prior

analyses.9 This is likely related to increased utilization of prophy-

laxis regimens among the adult population. Nevertheless, the rate of

arthropathy has modest changes from 2.7% in 2007 to 3.8% in 20179

(Figure S1).
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Comorbidities associated with admissions for PWH continue to

reflect overall improvements in clinical care and many of the lead-

ing diagnoses now are common chronic age-related conditions as

seen among the non-haemophilia population as well, including but not

restricted to hypertension, type 2 diabetes, hyperlipidaemia, and coro-

nary artery disease, and these rates have increased from previously

reported studies.9 Besides the above listed comorbidities, many of the

acute conditions or medical complications of adult PWH admitted to

the hospital are among the most common inpatient diagnoses in the

US, such as heart failure, acute renal dysfunction, acute infections, or

diabetes related complications.34

For paediatric patients, more haemophilia associated bleeding

events and catheter related complications remain in the top 10 asso-

ciated diagnoses. For admissions both for 2007 and 2017, preva-

lence of bleeding complications across the decade appears to have

increased.9 Although no direct statistical comparison was performed,

we observed that hemarthrosis prevalence rates increased from 4.5%

to 11.4%.We also observedmodest increases in haemophilic arthropa-

thy from0.9% to2.1%between2007and2017.9 Thehemarthrosis and

haemophilic arthropathy prevalence for inpatients need to be explored

further, but could be related to more diligent coding, early aware-

ness/diagnosis, or driven by behavioural changes with improved treat-

ments allowing haemophilia patients much more flexibility and range

of motion and an active lifestyle.9,35 Rates of genitourinary bleeding,

have decreased from 3.4% to 2.6%.9 Importantly, both infectious and

non-infectious central line related complications were common; how-

ever, trates appear to have decreased some from 15.2% in 2007 to

9.3% in 2017.9 Reductions in infectious and central catheter compli-

cations have similarly been reported in a CDC study of complications

in babies with haemophilia (1998–2011).36 The most common sites

of bleeding in children were soft tissue, oral/nasal, head injury, joint

bleeding, and intramuscular hematoma, respectively.36 Importantly,

the prevalence of intracranial haemorrhage is no longer in the top 10

list of most common diagnoses for paediatric cases for 2017 admis-

sions (Figure S2). This may corroborate the trends reported by the

CDC that incidence of ICH which accounted for 11 out of 203 vis-

its in 2007 and continued to decrease until 2011, when 0 cases were

reported.36

Cost remains a challenge associatedwith haemophilia therapy given

requirements for long term factor replacement.37 Fortunately, the vast

majority of hospitalized PWH had some form of insurance coverage.

Previous studies have shown that even young adults with haemophilia

have higher rates of being insured (90.1%) than the United States pop-

ulation in general (81.6%).38 However, in contrast to other nationally

representative data, this study revealed that the majority of patients

either had Medicaid or Medicare, leaving private insurance a minor-

ity. According to the CDC, the percentage of private insurance pay-

ers comprised 53%, compared to this study’s 28%.39 This result in

payer differences could result from the lack of outpatient data. In

addition, as NIS is not designed to capture readmissions, some of

the same patients could be captured multiple times thus the payers

could be over/underrepresented. The cost of care for patients with

haemophilia remains high: in an analysis of private insurance data from

2008, the annual health care expenditures for both inpatient and out-

patient were on average $155,136 [median $73,548] and the costs for

patients who develop inhibitors were approximately five fold higher.40

For individualswithMedicaid the annual costswere$142,987 [median,

$46,737], and for those with an inhibitor were 3.6 times higher.41 The

HaemophiliaUtilizationGroupStudiesPartVb (HUGSVb) showed that

annual costs associatedwithHaemophiliaB, indata from2009 to2014,

to be $140,240 (median $63,617) for thosewithout inhibitors and hav-

ing any level of disease severity.42

This study reveals a continued high overall median cost for

haemophilia inpatient care, $52,616 as compared to all NIS hospital-

izations; however, the overall median cost for inpatient haemophilia

care is down from $76,823 as reported in NIS in 2007.9 Decreases

in costs may be due to reduction in frequency of hospitalization due

to bleeding diathesis, the success with increased adherence to outpa-

tient prophylaxis regimens and advances in multidisciplinary outpa-

tient services such as physical therapy at the HTC’s, and shorter hos-

pital stays. Generally, only a fraction of the total hospital charges is

paid, so the true ‘cost’ is likely much less than the estimated national

bill of $442,188,499 for 2016.34 The high cost of care as revealed in

this study underscores the continued need for efforts to reduce the

health care expenses specifically the cost of haemophilia therapeutics

for patients and the health care system.

Strengths of this study include the use of theNISwhich is the largest

all-payer inpatient care database in the US. However, this study has

several important limitations. The NIS data are limited to hospitaliza-

tions alone. The study does not capture morbidity, cost, or mortality

outside of the inpatient setting which is a significant component of the

care for PWH. This also introduces a selection bias for patients who

aremore ill and require hospitalization. Further, although the sampling

approach has been validated against other inpatient databases, it does

not capture all hospitalized patients or all hospitals and assumes that

a representative sample of all hospitalizations would be representa-

tive of PWH. However, use of the NIS does constitute a validated and

methodologically sound sampling approach that correlates well with

national surveys.43 Further it becomes difficult to classify severity of

disease as laboratory data were not available, ICD-10-CM does not

subclassify haemophilia severity as mild, moderate or severe. The lack

of laboratory data and limitations of ICD-10-CM do not allow for iden-

tification of patients who have developed or have a factor inhibitor.

ICD-10-CM and differences between ICD-9-CM classifications makes

comparisons before and after 2015 difficult. It is possible that the esti-

mates may be driven by a handful of patients with multiple hospi-

talizations. The accuracy of all results is limited by the billing/coding

for patients at discharge. For example, ∼1.0% of cases were coded as

both Haemophilia A and Haemophilia B. This likely reflects some cod-

ing errors or uncertain diagnoses. Also, some frequent diagnoses and

comorbidities as identified may not be haemophilia related at all but

may represent background prevalence of some diagnoses like type-

2 diabetes. Given the limitations, some estimates may not be directly

applicable to the overall haemophilia care.
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5 CONCLUSION

In summary, this analysis fromNIS 2017 shows bleeding diatheses and

catheter-related infections remain the major reasons for paediatric

haemophilia admissions. In contrast, adult haemophilia admissions are

most frequently associated with comorbidities related to aging.

Future efforts in paediatric PWH should focus on early recognition

of bleeding events and complications. Future efforts for improving out-

comes in adult PWH should focus on evaluation and prevention of age-

related comorbidities such as cardiovascular disease, to reduce the

healthcare burden.
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