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Abstract

The aging baby boomer generation will soon start
using tremendous orthopedic surgical resources.
This group has also been identified as a group at

high risk for having undiagnosed hepatitis C virus
(HCV) infection.

We conducted a study to assess the prevalence
of HCV among orthopedic surgery patients at,our in-
stitution—using their demographic data to determine
whether they represent a unique cohort at high risk
for having undiagnosed HCV. We estimated that we
operated on as many as 233 patients with undiag-
nosed HCV in 2011.

A cost-effective, universal preoperative HCV
screening programimay reduceé the riskifor occupa-
tional exposure in orthopedic surgery and signifi-
cantly benefit public health by bringing undiagnosed
patients to treatment. A robust screening program
requires several ethical considerations. By offering
routine screening to patients, orthopedic surgeons
have an opportunity to maintain intraoperative safety
and improve the health of the public.

rthopedic surgeons face an elevated risk for occupa-
O tional exposure to blood-borne pathogens because
of the nature of the procedures they perform."* The
pathogens of concern historically have included hepatitis B
virus (HBV), hepatitis C virus (HCV), and the human immu-
nodeficiency virus (HIV). In recent years, fear of occupational
exposure appears to have waned, likely because of the wide-
spread use of an effective HBV vaccine and the exceedingly
rare occupational transmission of HIV.®
HCV, however, continues to be a cause for concern: an ef-
fective vaccine is lacking, medical therapies are poorly toler-
ated, and the transmission rate is relatively high, ranging from
0.31% to 4.2% per percutaneous exposure from a hollow-bore

needle.””” Estimated prevalence of HCV in the United States
is 3.2 million (1.3%), according to the Centers for Disease
Control and Prevention (CDC) National Health and Nutrition
Examination Survey (NHANES)."*'? In addition, the CDC has
demonstrated that HCV recently surpassed HIV as a cause of
death in the United States, and that the burden of disease is
highest among Americans born between 1945 and 1965—the
baby boomers.®'"'"> Further complicating the issue is the low
rate of HCV diagnosis among Americans; reports indicate that
anywhere from 25% to 75% of patients with HCV infection
lack a diagnosis.”*"*"

These statistics are concerning because patients older than
65 years disproportionately seek orthopedic care for muscu-
loskeletal disease, and orthopedic surgical procedures carry
a high risk for occupational exposure to blood."? One pro-
jection of primarystotal kneerarthroplasty=(TKA)wsuggestsran
increase from 450,000 procedures performed in 2005 tonearly
3.5 million|in 2030, more than half onbaby boomers (born
between 1945 and 4965).'° Based solely on an empiric age
group analysis, the future arthroplasty population appears to
be at high risk for having undiagnosed HCV infection.

We conducted a study to quantify the burden of HCV among
orthopedic surgery patients at our institution. In this article,
we report our findings and briefly review the history and ef-
ficacy of standard precautions in the operating room, and the
risks that HCV exposure poses for surgical teams. We then
present an argument for a comprehensive and ethical preop-
erative HCV screening program at orthopedic institutes and
discuss the challenges of universal screening.

Materials and Methods

The finance division of our institution keeps patient-level data
for all orthopedic surgery patients in a deidentified database.
This database includes information regarding procedures per-
formed (eg, inpatient, outpatient, arthroplasty, arthroscopy,
spine) and demographic information (eg, age, race, sex). We
stratified the database into groups of patients based on proce-
dure, age, sex, and race. Patients were stratified by race into
3 groups in accordance with NHANES, the CDC-maintained
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Table I. New York University Langone Medical
Center Orthopedic Patient Demographics, 2011

Characteristic n

Sex

Male 7338

Fema|e ............................................. 7434 ....................
Tota| ............................................... 14772 ...................
Race/Ethnicity

Non-Hispanic white 8701
NonHspanicback 86
Other ............................................... 4215 ....................
Age,y

<19 1341

<40 ................................................ 31 20 ....................
<5O ................................................ 2464 ....................
<6O ................................................ 3226 ....................
<7O ................................................. 2756 ....................
<80 ................................................ 1362 ....................
280 503 ....................

nationalsurvey thattracks the health andmutritional,status
of US citizens. Each year, NHANES examines a/representative
sample of about 5,000 patients, stratifies them by age, race,
and sex, and then determines the prevalence of major diseases
and risk factors for those diseases, including HCV infection.
These groups are non-Hispanic white, non-Hispanic black,
and other, which includes all races that do not fit into the
first 2 categories. Patients were stratified into the age groups
defined by NHANES: 19 years or younger, 20 to 39 years, 40
to 49 years, 50 to 59 years, 60 to 69 years, 70 to 79 years,
and 80 years or older. We directly compared demographic
groups from our orthopedic population and calculated the
prevalence of HCV among those groups by extrapolating from

the HCV prevalence of all NHANES participants between 1999
and 2002. This was done in accordance with previously pub-
lished methods."” Ages were corrected to account for the fact
that orthopedic patients in 2011 were roughly 10 years younger
when the initial NHANES data were collected. One patient was
excluded because demographic information was unavailable
at time of analysis.

HCV prevalences were calculated for all orthopedic pa-
tients at our institution. In addition, prevalence was calculated
for all inpatient and outpatient procedures and for our entire
total joint arthroplasty (TJA) and spinal fusion (SF) patient
population. These 2 procedure classes are considered to be at
especially high risk for occupational exposure to body fluids.**
The prevalence values were then used to calculate the absolute
number of HCV patients who had surgery at our institution in
2011. Because literature reports indicate 25% to 75% of patients
with HCV remain undiagnosed, this percentage range was
used to estimate the number of patients with undiagnosed
HCV who had surgery at our institution in 2011.

All statistical analyses were performed with SAS version
9.3 (SAS Institute, Cary, North Carolina). Differences be-
tween estimated prevalence for inpatients and outpatients
were assessed with Pearson x* analysis with significance set at
P <£05. Confidence intervals (CIs) were defined as 95% and
were determined for all groups.

Results

In 2011, 14,773 patients underwent orthopedic surgery at our
institution (Table I). Of their cases, 5,756 (39%) were classi-
fiedvas inpatient'proceduresyrand 9,017=(61%) asyoutpatient.
With respect to high-risk procedures, 4,083 patients (27.6%)
underwent TJA and SF procedures. Quripatient population
included 7,338 males (49.6%) and7,434 females (50.4%), 8,701
non-Hispanic Caucasians (58.9%), 1,856 non-Hispanic blacks
(12.6%), and 4,215 other races (28.5%). Patients within each
age group are delineated within Table I. There were 8,446
patients (57.1%) who had surgery and were between 41 and
69 years old.

The weighted prevalence of HCV among all patients at our
institution was calculated to be 2.11% (95% CI, 1.10-5.21),
yielding 311 patients who had HCV and underwent orthopedic
surgery in 2011 (Table II). Using the reported diagnosis rate of

Table Il. Institutional HCV Burden for Orthopedic Surgery Procedures, 2011

Estimates
No. of HCV Prevalence? No. of Patients Range of Patients With
Procedures Patients (95% CI) With HCV Unknown HCV Status
All 14,772 211 (1.10-5.21) 311 78-233
OUtpa“em ......................................... 9 016 ............. 212(11 3548) e 1 91 ............................ 48144 ................
.l npatlem ........................................... 5 756 ............. 2 09 (1 07 580) .................. 120 ............................ 30 90 .................
Afthroplasty and spinal fusion 4088 233011958 s 272

2Calculated from National Health and Nutrition Examination Survey HCV prevalence data.
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25% to 75%, we calculated a range of 78 to 233 patients with
undiagnosed HCV who had orthopedic surgery at our institu-
tion in 2011. Patients who had outpatient, inpatient, and TJA/
SF procedures had HCV prevalence of 2.12% (CI, 1.13-5.48),
2.09% (CI, 1.07-5.80), and 2.33% (CI, 1.19-5.32), respectively.
There were no statistically significant differences between
any of these groups (odds ratio, 1.02; 95% CI, 0.81-1.28). All
these prevalences were empirically higher than the national
prevalence (1.3%) reported by NHANES, though these results
did not reach statistical significance. These prevalences were
also not significantly different from those reported for our
geographic region (2.2%)."

Discussion

This study estimated the burden of HCV among orthopedic
surgery patients at a single institution in an urban environ-
ment. Using our cohort, we were unable to identify an in-
creased risk for HCV among an orthopedic surgery popula-
tion. However, as many as 233 patients with undiagnosed
HCV underwent surgery. Our estimates may be conservative
considering that the NHANES data do not account for the US
incarcerated population of nearly 1.5 million."”

This study is important because of significant changes in
the medical community’s understanding of HCV. The CDC
recently reported that, between 1999 and 2007, HCV surpassed
HIV as a cause of mortality in the United States, and that the
largest number of deaths attributable to HCV-had occurred
among baby boomers, making them a generation at high risk
for HCV-related morbidity and mortality.'* As baby boomers
continuesto age, therenwill be a significant increasesinithe an=
nual number of orthopedic surgeries they undergo.'*'® More
than 50% of the estimated 3.5 million TKAs that will be done
in 2030 will be performed on baby boomers whoare currently
45 to 54 years old—a group now shown to be at high risk for
HCV infection and HCV-related morbidity and mortality.'® At
our institution alone, there has been a 180% increase in the
number of primary TKAs performed for all age groups within
the past 5 years.” All these data demonstrate a very real and
unacceptable risk for HCV exposure for our surgical teams and
signal a call to action for improvements in safety practices and
screening. To begin, we must review the history and efficacy
of our current system of standard precautions.

Current Standard Precautions in the Operating Room
The concept of “blood and body fluid precautions” was first
introduced by the CDC in 1983 in response to the acquired
immunodeficiency syndrome (AIDS) epidemic in the United
States.””?! Initially, these precautions were risk based, or rec-
ommended for health professionals interacting with patients
thought to be at high risk for carrying a bloodborne disease. By
1988, however, this guideline was expanded and applied to all
patients regardless of perceived infection risk. Thus, a system
of “standard precautions” was created, with the hope that a
safety mechanism that was based on the universal assumption
of infectivity would be effective in preventing transmission of
bloodborne infections.

www.amjorthopedics.com
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Table 1ll. Known Risk Factors for HCV Infection?

Present or past injection drug users

People who received body piercings or tattoos with nonsterile
instruments

Sharing personal care items (eg, razors, toothbrushes) that may have
come in contact with blood of an infected person

aAdapted from Centers for Disease Control and Prevention.?

The CDC recognized that standard precautions did not com-
pletely prevent occupational exposures to blood, and there
werg several reports of surgeons transmitting HBV to their pa-
tients despite the recommendations.*** Therefore, in 1991, the
CDC began defining some surgical procedures as exposure-prone,
or having a “definite risk of bloodborne virus transmission
from surgeon to patient” even with the surgeon adhering to
standard precautions. The list of exposure-prone procedures
includes manyscommon orthopedic surgeries, such as total
knee arthroplasty, total hip arthroplasty, open spine surgery,
and open pelvic surgery.” This is due in partto long procedure
times, use of sharp power tools, and surgeon manipulation of
sharp bone fragments.

Although a full performance evaluation of the effectiveness
of standard precautions is beyond the scope of this article, it is
noteworthy that strict adherence to standard precautions and
to reporting percutaneous-exposure cases to institution-based
occupational health officials has been a subject of much study
and debate. Some studies have demonstrated modest adher-
ence by orthopedic surgeons to both standard precautions
and reporting.****** The shortcomings of our current standard
precautions raise the question of whether a policy interven-
tion focused on the safety of the surgical team could improve
surgeon vigilance, adherence to standard precautions, rates of
exposure reporting, and public health.

A Universal Approach to Safety

One viable option for decreasing the risk for occupational ex-
posure to HCV is to adopt a risk-based approach. Such an ap-
proach would involve preoperative assessment of patient risk
factors for past HCV exposure (Table III), the results of which
could influence intraoperative safety protocols (Table IV).2-%
However, this approach may prove inadequate because patient
reports may be accidentally or intentionally inaccurate.”®*
An alternative to the high-risk approach is a non-risk-based
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approach in which a protocol is applied universally to all pa-
tients. This is the approach that the CDC took when developing

Table Iv. Interventions That Reduce
Exposure Risk?

Double-gloving

Impervious personal isolation gowns that enclose mucous
membranes

Hands-free passing of sharp objects

aAdapted from Bennett and Duff?® and Parantainen and colleagues.?”

standard precautions during the 1980s. New York state has
implemented equitable and non-risk-based interventions that
mandate offering HIV and HCV screening.

Universal screening would medically benefit preopera-
tive patients and is in accord with the most recent Institute
of Medicine and CDC recommendations and with New York
state law.”®3%3! Increasing patient awareness of HCV infection
would help patients to seek appropriate medical treatment for
this chronic and potentially fatal disease. Readily available
laboratory testing has simplified the screening process, and the
prospect of new HCV pharmacotherapy with excellent efficacy
and tolerable side-effect profiles suggest that HCV may soon be-
come an infection with a long-term cure in many patients.***
Similar screening programs have already been evaluated and
were determined to be cost-effective.’*¥

Universal screening before elective orthopedic surgery may
decrease the surgical team’s risk for occupational HCV expo-
sure. Preoperative knowledge of HCV serostatus and viral load

Routine preoperative screeningis| ELECTIVE
recommended. Results may alter <
delivery of surgical care.

Patient with unknown
hepatitis C viral status
requires orthopedic surgery.

TRAUMA Routine preoperative screening
> does not alter delivery
of urgent surgical care.

PATIENT DECLINES TESTING

Surgery is performed on a
timetable mutually agreeable
between patient and surgeon.

Surgeon,utilizes standard pre-
cautions with additional safety
protocol.

Per.institutional pelicy;no patient
will be refused medical care

HCV SEROPOSITIVE

PATIENT ACCEPTS TESTING

After obtaining informed conscent,

patient will be tested for anti-HCV

antibody as component of routine
preoperative blood panel.

<

HCV SERONEGATIVE

because he or she refused

HCV screening.

PATIENT DECLINES TREATMENT

Surgery is performed on a regular
schedule as mutually agreed upon
by patient and surgeon.

Surgeon utilizes standard
precautions with additional
safety protocol.

Patient now has knowledge
of HCV status and can pursue
treatment at convenience.

Surgical intervention is postponed.

The patient is offered referral to
in-house clinician with expertise in
treating HCV for further evaluation

and medical therapy.

Surgery is performed on a regular
schedule as mutually agreed upon
by patient and surgeon.

Surgeon utilizes standard
precautions.

PATIENT ACCEPTS TREATMENT

Patient receives long-term care
from in-house hepatitis clinic.

Patient receives pharmacotherapy
from hepatitis clinic with viral load
monitoring.

Y

Surgery is performed when
patient is medically optimized
for stress of anesthesia, surgery,
and physical rehabilitation.

Figure. Proposed workflow for preoperative HCV screening.
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eliminates the weaknesses of patient-reported risk stratification
and could instill in the surgical team a new procedural vigi-
lance that would inherently lower the risks for occupational
exposure by improving intraoperative safety and postexposure
reporting. Last and most important, knowledge of HCV status
may be useful in risk-stratifying a patient for arthroplasty, as
HCYV has been associated with longer hospital stays and higher
rates of surgical and mechanical complications, reoperation,
and need for revision among this group.*

A Universal Preoperative HCV Screening Program

A preoperative screening program for HCV must not violate
the foundational principles of bioethics—namely, autonomy,
beneficence, nonmaleficence, justice, and confidentiality. In
addition, a screening program must embrace an egalitarian
protocol that removes the decision making from surgeons and
staff, thereby eliminating the potential for unjust variability on
a case-by-case basis (ie, the screening process is standardized).
Our proposed protocol is outlined in the Figure, described in
the next paragraphs, and guided by several tenets set forth by
the CDC, which are listed in Table V.

Patients scheduled for elective orthopedic surgery will be
offered hepatitis screening and viral typing and will be asked to
provide consent. Patients who are admitted for trauma-related
injuries and require emergency surgery, and patients who
require urgent surgery, such as hip fracture surgery, will not
be offered preoperative screening because the results would
not change the timing of surgery. Patient autonomy will be
respected; patients can forgo screening and continue to have
uninterrupted orthopedic interventions. When aspatient re=
fuses screening,/the surgeon should try,more aggressive safety
interventions.

Patients'who undergo screening and test seronegative for
HCV will proceed to surgery with the benefit of both patient
and surgeon knowing the patient is HCV-negative. In contrast,
patients found to be HCV-seropositive will be offered referral
to an in-house clinician with expertise in treating HCV. This
clinician can provide further evaluation and possible medical
therapy. Preoperative planning, choice of anesthesia, intraop-
erative safety protocols, postoperative recovery, orthopedic
surgery complication rates, and length of hospital stay are all
affected by many interrelated factors, such as HCV genotype,
serum viral load, degree of liver injury, plans for medical treat-
ment, and side effects of medical treatment.’®3* Therefore,
all plans for elective surgery should be postponed pending
full workup and medical clearance by an in-house clinician
specializing in the treatment of hepatitis.

Because this protocol temporarily delays the surgical plan
for patients who test positive for HCV, any institution using
such a protocol would benefit from having an in-house or af-
filiated clinic staffed by clinicians with expertise in treating
HCYV, thereby allowing close coordination of care. This would
afford patients the services of hepatologists, laboratory testing,
and access to hepatitis pharmacotherapy. By creating a subdi-
vision of hepatitis care, orthopedic surgery facilities will not
abandon their patients. Rather, they will continue to monitor
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Table V. Recommendations for Ethical HCV Screening?®

Consent must be obtained for testing

Patients must be informed of test results, and seropositive patients
should be provided counseling by properly trained persons

Patients should be assured that confidentiality safeguards are

in place

Patients should be assured that, if found to be infected, they are not
denied needed care and are not provided suboptimal care
Prospective evaluation should be performed of (A) the efficacy of the
program in reducing the incidence of parenteral, mucous membrane,
or significant cutaneous exposures of health care workers to the
blood or other body fluids of patients infected with HCV and (B) the
effect of modified procedures on these patients

Patients cannot be refused surgical care if they refuse to proceed
with screening or treatment for HCV as long as otherwise medically
cleared to undergo surgery

Abbreviation: HCV, hepatitis C virus.
aAdapted from Centers for Disease Control and Prevention.20?!

the musculoskeletal disease of its preoperative patient popu-
lation and coordinate care with the hepatitis clinic such that
surgery is performed when the patient is medically optimized
for the physiologic stress of anesthesia, surgery, and physical
rehabilitation. The goal is to establish direct communication
between a patient’s orthopedic and hepatologic caregivers so
that the patient can get appropriate care with maximal safety
forsboth the patient,and operative staff:

Respect for bioethical principles should be maintdined.
Patients should be allowed to opt out of‘the process at any
point. For example,a patient who undergoes testing and is
found to be HCV-seropositive may refuse referral for HCV
care and instead continue with regularly scheduled elective
orthopedic surgery. In this instance, the orthopedic surgeon
is obligated to provide uninterrupted care pending traditional
preoperative evaluation from medical and anesthesia teams.
In certain exceptional cases in which the surgeon thinks the
patient’s HCV seropositivity would pose significant harm to
both the patient and the surgical team, the case can be referred
to the institution’s ethics committee.

Challenges to Preoperative Screening

Our proposed universal HCV screening program may lead to
substantial delays in elective orthopedic care. Once HCV is
diagnosed in a patient, a medical workup must be performed
to establish the need for anti-HCV therapy, which may require
liver biopsies, psychiatric referrals, and optimization of other
medical comorbidities. Anti-HCV treatment itself may then be
quite time-consuming, with months of treatment and close
follow-up to demonstrate viral clearance. It is unclear at what
time an HCV-seropositive patient would be deemed “fit for
the operating room”: during treatment, after treatment, after
a predefined disease-free period, and so forth. Furthermore,
new HCV therapies (eg, oral protease inhibitors) are revolu-
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tionizing the treatment of HCV and eliminating the need for
poorly tolerated interferon treatments.***** Yet, with any new
treatment comes uncertainty about how that treatment should
interface with major surgical procedures, such as TJA and SF.
It may be too early for medical and surgical providers to in-
tegrate these factors into a universal HCV screening program,
but orthopedic surgeons have an opportunity to address these
challenges and lead surgical subspecialties in this arena.

Furthermore, the results of this study may not be gener-
alizable outside other major US urban centers because of the
unique patient population at our institution. For this reason,
universal screening may be unjustified in community practice
settings. However, it is interesting that our institutional rate of
HCV is similar to other HCV estimates for the local geographic
area, and that none of these HCV estimates differs significantly
from the NHANES estimates for the United States at large.'*"*
Finally, because of the retrospective nature of our study and our
deidentified source data, we were unable to estimate how
many patients with already diagnosed HCV underwent surgery
at our institution in 2011—information with the potential to
have influenced our findings.

Conclusion

Orthopedic surgeons in the United States will soon find them-
selves performing many exposure-prone procedures on baby
boomers, who are known to shoulder a large HCV disease bur-
den, and many of whom will not know their infection status.
Although we were unable to demonstrate an increased preva-
lence of HCV among our orthopedic population, a universally
appliedspreoperative HEV screeningiprogram implemented at
orthopedic ‘surgery facilities may still\benefit the health and
safety of both patients and surgical teams. This presents the field
of erthopedic surgery with a unique opportunity to change
the public health of the United States for the good for decades
to come. With this opportunity also comes the responsibility
to tackle the challenges that implementation of a screening
program presents.

Dr. DelSole and Dr. Mercuri are Residents in Orthopaedic Surgery,
Hospital for Joint Diseases, New York University Langone Medical
Center, New York, New York. Dr. Mercuri received a masters degree
in bioethics from New York University Center for Bioethics, New
York, New York. Dr. Stachel is Clinical Epidemiologist and Clinical
Data Analyst, Department of Epidemiology and Infection Control,
New York University Langone Medical Center, New York, New York.
Dr. Phillips is Director of Employee Health and Medical Director of
Hospital Epidemiology and Infection Control, New York University
Langone Medical Center, New York, New York. Dr. Zuckerman is
Walter A.L. Thompson Professor of Orthopaedic Surgery and Chair,
Department of Orthopaedic Surgery, Hospital for Joint Diseases,
New York University Langone Medical Center, New York, New York.
Address correspondence to: Joseph D. Zuckerman, MD, NYU Hos-
pital for Joint Diseases, 301 E. 17th Street, Suite 1402, New York,
NY 10003 (tel, 212-598-6674; fax, 212-598-6793; e-mail, joseph.
zuckerman@nyumc.org).

Am J Orthop. 2014;43(6):E117-E123. Copyright Frontline Medical
Communications Inc. 2014. All rights reserved.

References
1. Gerberding JL, Littell C, Tarkington A, Brown A, Schecter WP. Risk of

E122 The American Journal of Orthopedics® June 2014

20.

21.

22.

exposure of surgical personnel to patients’ blood during surgery at San
Francisco General Hospital. N Engl J Med. 1990;322(25):1788-1793.
Quebbeman EJ, Telford GL, Hubbard S, et al. Risk of blood contamination
and injury to operating room personnel. Ann Surg. 1991;214(5):614-620.
Tokars JI, Chamberland ME, Schable CA, et al. A survey of occupational
blood contact and HIV infection among orthopedic surgeons. The Ameri-
can Academy of Orthopaedic Surgeons Serosurvey Study Committee.
JAMA. 1992;268(4):489-494.

Henderson DK, Dembry L, Fishman NO, et al; Society for Healthcare
Epidemiology of America. SHEA guideline for management of health-
care workers who are infected with hepatitis B virus, hepatitis C virus,
and/or human immunodeficiency virus. Infect Control Hosp Epidemiol.
2010;31(3):203-232.

Wong KCK, Leung KSK. Transmission and prevention of occupa-

tional infections in orthopaedic surgeons. J Bone Joint Surg Am.
2004;86(5):1065-1076.

Fry DE. Occupational risks of blood exposure in the operating room.

Am Surg. 2007;73(7):637-646.

Lanphear BP, Linnemann CC, Cannon CG, DeRonde MM, Pendy L, Ker-
ley LM. Hepatitis C virus infection in healthcare workers: risk of exposure
and infection. Infect Control Hosp Epidemiol. 1994;15(12):745-750.

Puro V, Petrosillo N, Ippolito G. Risk of hepatitis C seroconversion after
occupational exposures in health care workers. Italian Study Group on
Occupational Risk of HIV and Other Bloodborne Infections. Am J Infect
Control. 1995;23(5):273-277.

De Carli G, Puro V, Ippolito G; Studio Italiano Rischio Occupazionale da
HIV Group. Risk of hepatitis C virus transmission following percutaneous
exposure in healthcare workers. Infection. 2003;31(suppl 2):22-27.

. Armstrong GL, Wasley A, Simard EP, McQuillan GM, Kuhnert WL, Alter

MJ. The prevalence of hepatitis C virus infection in the United States,
1999 through 2002. Ann Intern Med. 2006;144(10):705-714.

. Centers for Disease Control and Prevention. Hepatitis C: Proposed

Expansion of Testing Recommendations, 2012. http://www.cdc.gov
/nchhstp/newsroom/docs/HCV-TestingFactSheetNoEmbargo508.pdf.
CDGC Fact'Sheet. Atlanta, GA: CDC; 2012:1-2. Accessed May 22, 2012.

. Ly KN, Xing J, Klevens M, Jiles RB, Ward JW, Holmberg SD. The increas-

ing burden of mortality from viral hepatitis in the United States between
1999 and 2007. Ann Intern Med. 2012;156(4):271-278.

. Hagan H, Campbell J, Thiede H, et al. Self-reported hepatitis C virus

antibody status and risk behavior in young injectors. Public Health Rep.
2006;121(6):710-719.

. Bornschlegel K, Berger M, Garg RK, et al. Prevalence of hepatitis C infec-

tion in New: York City, 2004. J Urban Health. 2009;86(6):909-917.

. Nurutdinova D, Abdallah AB, Bradford S, O’Leary CC, Cottler LB. Risk

factors associated with hepatitis C among female substance users
enrolled in community-based HIV prevention studies. BMC Res Notes.
2011;4(1):126.

. Kurtz S, Ong K, Lau E, Mowat F, Halpern M. Projections of primary and

revision hip and knee arthroplasty in the United States from 2005 to
2030. J Bone Joint Surg Am. 2007;89(4):780-785.

. Glaze LE, Herberman EJ. Correctional Populations in the United States,

2012. http://www.bjs.gov/content/pub/pdf/cpusi2.pdf. December 2013.
NCJ 243936. Bureau of Justice Statistics, Office of Justice Programs, US
Department of Justice. Accessed January 29, 2014.

. American Academy of Orthopaedic Surgeons. Health care utilization and

economic cost. In: The Burden of Musculoskeletal Disease in the United
States. Rosemont, IL: American Academy of Orthopaedic Surgeons;
2011. http://www.boneandjointburden.org/pdfs/BMUS_chpt9_economic
.pdf. Accessed October 19, 2012.

. New York University Langone Medical Center, Department of Orthopae-

dic Surgery. 2012 Quality & Outcomes Report. http://www.nyulmc
-orthopaedicqualityreport.com/nyulmcorthopaedicqualityreport/2012?pg
=5&pm=2&fs=1#pg1. New York, NY: New York University Langone Medi-
cal Center; 2012:1-62. Accessed March 11, 2013.

Centers for Disease Control and Prevention. Recommendations for pre-
vention of HIV transmission in health-care settings. MMWR Morb Mortal
Wkly Rep. 1987;36(suppl 2):1S-18S.

Centers for Disease Control and Prevention. Update: universal precau-
tions for prevention of transmission of human immunodeficiency virus,
hepatitis B virus, and other bloodborne pathogens in health-care settings.
MMWR Morb Mortal Wkly Rep. 1988;37(24):377-382, 387-388.

Centers for Disease Control and Prevention. Recommendations for
preventing transmission of human immunodeficiency virus and hepatitis
B virus to patients during exposure-prone invasive procedures. MMWR

www.amjorthopedics.com



23.

24,

25.

26.

27.

28.

29.

30.

Recomm Rep. 1991;40(RR-8):1-9. http://www.cdc.gov/mmwr/preview
/mmwrhtml/00014845.htm. Accessed May 22, 2012.

Karagkevrekis B, Warwick D, Freeman B. Barrier methods in the operating
room: surgical habits die hard. Ann R Coll Surg Engl. 1997;79(2):121-123.
Wallis GC, Kim WY, Chaudhary BR, Henderson JJ. Perceptions of ortho-
paedic surgeons regarding hepatitis C viral transmission: a questionnaire
survey. Ann R Coll Surg Engl. 2007;89(3):276-280.

Centers for Disease Control and Prevention. Hepatitis C FAQs for the
Public. http://www.cdc.gov/hepatitis/c/cfag.htm. Atlanta, GA: CDC;
2012:1-7. Accessed October 19, 2012.

Bennett B, Duff P. The effect of double gloving on frequency of glove
perforations. Obstet Gynecol. 1991;78(6):1019-1022.

Parantainen A, Verbeek JH, Lavoie M-C, Pahwa M. Blunt versus sharp
suture needles for preventing percutaneous exposure incidents in surgi-
cal staff. Cochrane Database Syst Rev. 2011;(11):CD009170-CD009170.
Centers for Disease Control and Prevention, National Center for Infec-
tious Diseases, Division of Viral Hepatitis. National Hepatitis C Prevention
Strategy: A Comprehensive Strategy for the Prevention and Control of
Hepatitis C Virus Infection and Its Consequences. http://stacks.cdc.gov
/view/cdc/6458. Atlanta, GA: CDC; 2001:1-21. Accessed May 22, 2012.
Deuffic-Burban S, Yazdanpanah Y. It is time to change the paradigm for
hepatitis C virus testing. Clin Infect Dis. 2012;54(9):1272-1274.

Mitchell AE, Colvin HM, Palmer Beasley R. Institute of Medicine recom-
mendations for the prevention and control of hepatitis B and C. Hepatol-
ogy. 2010;51(8):729-733.

31.

32.

33.

34.

35.

36.

37.

38.

39.

E. M. DelSole et al

Smith BD, Morgan RL, Beckett GA, Falck-Ytter Y, Holtzman D, Ward JW.
Hepatitis C virus testing of persons born during 1945 to 1965: recom-
mendations from the Centers for Disease Control and Prevention. Ann
Intern Med. 2012;157(11):817-822.

Poordad F, McCone J Jr, Bacon BR, et al. Boceprevir for untreated
chronic HCV genotype 1 infection. N Engl J Med. 2011;364(13):1195-1206.
Sherman KE, Flamm SL, Afdhal NH, et al. Response-guided telaprevir
combination treatment for hepatitis C virus infection. N Engl J Med.
2011;365(11):1014-1024.

Chung RT. A watershed moment in the treatment of hepatitis C. N Engl J
Med. 2012;366(3):273-275.

Lok AS, Gardiner DF, Lawitz E, et al. Preliminary study of two antiviral
agents for hepatitis C genotype 1. N Engl J Med. 2012;366(3):216-224.
Coffin PO, Scott JD, Golden MR, Sullivan SD. Cost-effectiveness and
population outcomes of general population screening for hepatitis C.
Clin Infect Dis. 2012;54(9):1259-1271.

Rein D, Smith BD, Wittenborn JS, et al. The cost-effectiveness of birth-
cohort screening for hepatitis C antibody in U.S. primary care settings.
Ann Intern Med. 2012;156(4):263-270.

Pour AE, Matar WY, Jafari SM, Purtill JJ, Austin MS, Parvizi J. Total

joint arthroplasty in patients with hepatitis C. J Bone Joint Surg Am.
2011;93(15):1448-1454.

Friedman LS. The risk of surgery in patients with liver disease. Hepatol-
ogy. 1999;29(6):1617-1623.

This paper will be judged for the Resident Writer's Award.

www.amjorthopedics.com

June 2014 The American Journal of Orthopedics®

E123





