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Background: Preoperative treatment recommendations and optimal time to perform total joint arthro-
plasty (TJA) in patients with hepatitis C virus after treatment completion for achieving best outcomes
have not been elucidated. We aim to determine (1) if undetectable viral load (UVL) prior to TJA leads to
decreased postoperative complication rates, specifically periprosthetic joint infection (PJI), and (2) if
delaying TJA after treatment completion has benefit in decreasing PJI.
Methods: A retrospective review of all hepatitis C virus patients undergoing TJA at 3 academic tertiary
care centers was conducted. A total of 270 TJAs performed from 2005 to 2019 were included, 125 with
positive viral load at the time of surgery. The duration from completion of treatment regimen to TJA was
recorded for the UVL cohort. The primary study outcome was PJI at 1-year follow-up. Secondary out-
comes included in-hospital complications, mechanical revision TJA rates, and optimal time to TJA upon
completion of treatment.
Results: Patients with positive viral load at the time of TJA had longer length of stay (3.9 vs 2.9 days,
P < .0001) and a higher PJI rate at 1 year postoperatively (9% vs 2%, P ¼ .02) than UVL patients. There was
no difference of in-hospital complications or revision rates for mechanical etiologies. Delaying TJA after
achieving a sustained virologic response did not impact PJI rates.
Conclusions: Sustained UVL prior to TJA is critical to minimize PJI irrespective of the treatment regimen
utilized. Surgery can be performed with lower complication rates any time after achieving sustained
virologic response.
Level of Evidence: Level III, prognostic retrospective cohort study.
© 2022 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

There are approximately 3 million people in the United States
affected with hepatitis C virus (HCV) [1], many of which are
asymptomatic with a variable spontaneous resolution rate where a
patient’s immune system clears the virus [2]. The overall rate of
HCV in patients undergoing total joint arthroplasty (TJA) is
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extremely low, but these numbers are expected to continue rising
with improved medical treatments and consequent increase in
lifespan [3]. According to large national database studies, patients
with HCV with or without cirrhosis undergoing total hip or knee
arthroplasty are at an increased risk of medical and surgical com-
plications, especially periprosthetic joint infection (PJI) [3e5]. A
recent meta-analysis revealed that patients with HCV had higher
complication rates, increased mechanical revision rates, and longer
length of stay (LOS) after TJA [6].

Prior to 2011, the standard HCV treatment consisted of pegin-
terferon alfa-2a (or 2b) and ribavirin administered for 24-48 weeks
but had a suboptimal success rate in curing patients, was associated
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with high treatment-related toxicity, and inevitably led to low
patient compliance rates in treatment prior to elective TJA [7,8].
Direct acting antivirals (DAAs) have since been developed which
are associated with fewer adverse side effects, shorter duration of
treatment (approximately 12 weeks), and higher success rates (up
to 99%) in achieving a sustained virologic response (SVR), defined
as an undetectable RNA viral load (VL) 12 weeks after completing
treatment [9,10]. A national focus and drive to treat patients with
HCV using these novel DAAs ensued, including at the Veterans
Affairs Hospitals where programs were developed to reduce HCV
rates from 4.5% to 0.4% in the veteran population [11,12]. Conse-
quently, a study conducted by Cancienne et al. determined that
HCV patients who did not receive treatment prior to total knee
arthroplasty had higher rates of both infection and aseptic revision
3 months following surgery, which renewed interest in optimizing
this high-risk cohort prior to TJA [13].

A recent study by Bedair et al. concluded that HCV treatment
irrespective of therapy modality (interferon or DAA) is essential
prior to patients undergoing total hip arthroplasty as prevention for
surgical complications, specifically PJI, despite the small cohort of
only 42 total “treated” patients [14]. Of note, patients who
completed their treatment but failed their therapy with persistent
detectable VLs, many of which were treated with interferon, were
included in the treated group, which skewed the results and un-
derestimates the positive effect of treatment in preventing com-
plications. A recent follow-up study concluded that patients with
detectable VL at the time of TJAwere prone to have longer operative
time, extended LOS, and higher mechanical complications and in-
fections than patients with undetectable VL (UVL) [15]. However,
the previous study had some limitations and did not include rele-
vant risk factors that play a confounding role in outcomes after
surgery in HCV patients, particularly those related to the liver
scores, fibrosis staging, and common comorbidities such as dia-
betes and inflammatory disease. We aim to determine if (1) UVL
prior to TJA leads to decreased postoperative complication rates,
specifically PJI, and (2) if delaying TJA after completion of treatment
has a benefit in decreasing PJI rates.

Material and methods

We conducted a retrospective review, after obtaining institu-
tional review board approval, of all patients diagnosed with HCV
who underwent primary TJA between 2005 and 2019 at 3 academic
tertiary care centers in the United States with specialized clinics
dedicated for managing HCV patients. Revision TJA cases and pri-
mary simultaneous bilateral TJA were excluded from the cohort,
while patients with multiple-staged primary TJAs were included,
and the VL was noted prior to each TJA in such patients. Patients
with a prior liver transplant history were included in our study.
Only patients with available HCV VL prior to primary TJA were
included. A minimum of 1-year follow-up was required, and mor-
tality during follow-up was noted. After exclusion criteria, 270
primary TJAs performed on 226 patients were eligible for analysis.
A total of 145 TJAs were performedwith UVL prior to surgery, while
125 TJAs had a positive VL (PVL) at the time of surgery. Patient
demographics, comorbidities including the presence of human
immunodeficiency virus (HIV) and cirrhosis, HCV characteristics,
perioperative variables, in-hospital outcomes, and postoperative
outcomes including complications at 90 days and 1 year of follow-
up were collected by medical record review. PJI was defined
according to the Musculoskeletal Infection Society criteria [16].
HCV characteristics included VL (IU/mL), virus genotype, treatment
medication (interferon and DAA), liver function tests, Model for
End-Stage Liver Disease score [17,18], Child-Pugh Classification
[19,20], liver fibrosis staging, and activity. The time duration
(months) from a sustained UVL in patients who were successfully
treated from the time of completion of treatment to TJA was
recorded.

Interferonwas utilized in 54 patients while 92 patients received
DAAs, including 61 (66%) ledipasvir/sofosbuvir, 20 (22%) sofosbu-
vir/ribavirin, 7 (8%) sofosbuvir/velpatasvir, 2 (2%) sofosbuvir/vel-
patasvir/voxilaprevir, 1 (1%) glecaprevir/pibrentasvir, and 1 (1%)
elbasvir/grazoprevir. An additional 3 patients cleared HCV without
treatment and had UVL at the time of TJA, while 121 patients had
PVL at the time of TJA. Patients who were not able to achieve a SVR,
defined as UVL for at least 12 weeks after completion of treatment
[21], were considered as failed treatment, and for patients not
receiving further therapy, their persistent PVL was documented
prior to TJA. There was no difference between groups in having a
failed prior viral therapy, with 6 (4%) patients failing prior therapy
before receiving therapy that eventually resulted in UVL and 4 (3%)
patients failing prior therapy with persistent PVL at the time of TJA.
Patient demographics and comorbidities

Patients with UVL at the time of TJA were significantly older
(mean age 59.6 [8] vs 54.9 [11], P ¼ .001) with higher rates of he-
patocellular carcinoma (6% vs 1%, P ¼ .02) and a history of liver
transplant (11% vs 4%, P¼ .04) compared to PVL patients. There was
no significant difference between the 2 groups in HIV and cirrhosis
rates (Table 1). There were more black patients in the PVL group
(47% vs 19%, P¼ .001) alongwith a higher rate of hemophilia (10% vs
3%, P ¼ .02) and a history of hemarthrosis (10% vs 4%, P ¼ .03).
HCV-related variables

The majority of patients with PVL (97%) were untreated while
98% of the UVL group received treatment prior to TJA with inter-
feron (37%) and DAA (61%) (P < .001). The average duration from
recorded SVR to TJA was 51 months (range: 2-242 months) for the
UVL group. Although liver function test scores were higher in the
PVL group, the Child Pugh classification, Model for End-Stage Liver
Disease score, and liver fibrosis and activity levels were similar to
those of the UVL group (Table 2).
Statistical analysis

Chi-squared tests were utilized to compare categorical variables,
and 2-tailed Student’s t-tests were used to compare continuous
variables between the PVL and UVL groups. The in-hospital and
postoperative outcomes of interest at 90 days and 1 year were
compared between the 2 groups. Amultivariable logistic regression
analysis was attempted to determine the independent adjusted risk
ratios of each significant variable from the initial analysis. P values
< .05 were considered to be statistically significant.
Results

Perioperative characteristics

Patients with PVL were less likely to receive tranexamic acid
(32% vs 64%, P < .0001) but more likely to have general anesthesia
than the UVL group (81% vs 52%, P < .0001). Drains were used more
frequently in PVL patients (71% vs 52%, P ¼ .002). However, there
was no difference in operative time, estimated blood loss, and
intraoperative transfusion rates (Table 3).



Table 1
Patient demographics and comorbid conditions comparing undetectable viral load (UVL) to positive viral load (PVL) at the time of TJA.

Patient characteristics All HCV TJA
(n ¼ 270)

Viral load
undetectable (n ¼ 145)

Viral load
positive (n ¼ 125)

P value

Sex, male, n (%) 161 (60) 81 (56) 80 (64) .21
Race, n (%)a

White 157 (57) 98 (77) 59 (50) <.0001
Black 81 (30) 25 (19) 56 (47)
Other 8 (3) 5 (4) 3 (3)

Age, y, mean (SD) 57 (9) 59.6 (8) 54.9 (11) <.01
BMI, kg/m2, mean (SD) 29.0 (5) 29.5 (5) 28.4 (6) .03
Comorbid conditions, n (%)
Obesity 95 (35) 56 (39) 39 (31) .25
Hemophilia 16 (6) 4 (3) 12 (10) .02
Hemarthrosis 18 (7) 5 (4) 13 (10) .03
Prior liver transplant 21 (8) 16 (11) 5 (4) .04
Cirrhosis (total) 60 (22) 36 (25) 24 (19) .38
Compensated 53 (20) 31 (21) 22 (18) .26
Decompensated 7 (3) 5 (3) 2 (2)
Hepatocellular carcinoma history 10 (4) 9 (6) 1 (1) .02
DM 51 (19) 28 (19) 23 (18) .88
Tobacco use 116 (43) 53 (37) 63 (50) .03
HTN 178 (66) 100 (69) 78 (62) .30
Hypothyroid 25 (9) 18 (12) 7 (6) .06
PVD 23 (9) 14 (10) 9 (7) .52
ESRD 48 (18) 25 (17) 23 (18) .87
Iron-deficiency anemia 24 (9) 13 (9) 11 (9) 1.00
CVA/Stroke 21 (8) 15 (10) 6 (5) .11
HIV 31 (11) 15 (10) 16 (13) .57
CAD 27 (10) 15 (10) 12 (10) 1.00
HF 23 (9) 13 (9) 10 (8) .83
COPD 38 (14) 21 (14) 17 (14) .86
Depression 90 (33) 54 (37) 36 (29) .16

BMI, body mass index; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; CVA, cerebrovascular accident; DM, diabetes mellitus; ESRD, end-stage
renal disease; HF, heart failure; HTN, hypertension; PVD, peripheral vascular disease; SD, standard deviation.

a This variable was missing for 24 total patients (7 VL positive, 17 VL undetectable).
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In-hospital postoperative outcomes

Patients with PVL had a longer hospital LOS, approximately 1
full day, than the UVL group (3.9 vs 2.9 days, P < .0001). However,
patients with PVL had similar rates of discharge to skilled nursing
or rehabilitation facilities (19% vs 19%, P ¼ 1.0) and intensive care
unit utilization (2% vs 3%, P ¼ 1.0). Hospital-acquired complica-
tions including pulmonary embolus, sepsis, myocardial infarc-
tion, cerebrovascular accident, and postoperative anemia
requiring transfusion were similar between the 2 groups (P > .05,
Table 4).

Ninety-day and 1-year postoperative outcomes

The PJI rate was significantly higher in the PVL group at 90
days (6% vs 1%, P ¼ .04), which persisted at 1 year (9% vs 2%,
P ¼ .02). The rate of superficial wound problems including
cellulitis was 5 times higher in the PVL cohort (5% vs 1%,
P ¼ .08), but did not reach statistical significance. However, the
number of revision TJAs for mechanical complications
including fracture, dislocation, and loosening was similar be-
tween the 2 groups at 90 days (P ¼ 1.00) and 1 year (P ¼ .58)
postoperatively (Table 5).

Risk factors for PJI

A total of 14 patients were diagnosed with PJI at 1-year follow-
up, 3 of which had UVL at the time of TJA. The multivariable
regression analysis performed failed to converge due to the low
rates of PJI present in our cohort. Hence age, hemarthrosis, and
hemophilia were not independent predictors of 1-year PJI although
the presence of UVL trended to significance (Table 6). Also, there
was no difference in the time frame from treatment completion
with SVR to TJA between the patients who developed PJI and those
who did not (82 vs 50 months, P ¼ .54).

Discussion

Patients with HCV undergoing TJA have significantly higher
rates of surgical and postoperative complications following TJA,
including hospital LOS, wound complications, revision surgery, and
readmission than patients without HCV but can achieve similar
functional activity levels and pain scores [22]. Historically, inter-
feron treatment was administered but was found to be poorly
tolerated, deterring patient access and limiting compliance in those
who initiated treatment. Upon development, DAAs quickly gained
favor due to their shorter 12-week treatment period and fewer side
effects than interferon [23]. Although DAAs are safe and well
tolerated, the high cost remains prohibitive, potentially limiting
patient access [24]. We noted that nearly 45% of our patient cohort
(125 TJA cases) did not receive treatment and had PVL when un-
dergoing TJA, and many of them refused treatment due to the
limitations and side effects of interferon. That being said, patients
undergoing TJA treated with DAAs do not have lower medical or
surgical complications, PJI, and revision TJA rates for mechanical
causes than those treated with interferon [25]. In our study, pa-
tients receiving interferon or DAAs achieved high UVL rates, and the
type of treatment was not a significant risk factor for developing PJI.

HCV patients who have been treated prior to TJA have PJI rates
similar to those of patients without HCV at 90 days and 1 year
postoperatively [26,27]. However, the effect of treatment on post-
operative outcomes is complex since receiving treatment does not
guarantee SVRddefined as a sustained UVL for at least 3 months
after completion of treatment [9,27]. Renewed interest in



Table 2
HCV characteristics comparing undetectable viral load (UVL) to positive viral load (PVL) at the time of TJA.

Variable All HCV TJA
(n ¼ 270)

Viral load
undetectable (n ¼ 145)

Viral load
positive (n ¼ 125)

P value

Viral load, IU/mL, mean (SD) NA 0 (0) 2,531,173 (3905190) NA
HCV QL10, Log IU/mL, mean (SD) NA 0 (0) 5.92 (0.7) NA
Genotype, n (%)
1a 130 (48) 60 (41) 70 (56) <.001
1b 32 (12) 18 (12) 14 (11)
2b 37 (14) 19 (13) 18 (14)
3a 18 (7) 6 (4) 12 (10)
4 11 (4) 8 (6) 3 (2)
Indeterminate 42 (15) 34 (23) 8 (6)

Treatment group, n (%)
Untreated 124 (46) 3 (2) 121 (97) <.001
Interferon 54 (20) 53 (37) 1 (1)
DAAa 92 (34) 89 (61) 3 (2)
Failed prior viral therapy, n (%) 10 (3) 6 (4) 4 (3) 1.00
Time from SVR to surgery, mo, mean (range) NA 51 (2-242) NA NA
AST, mean (SD) 34.5 (25) 26.6 (15) 43.6 (38) <.0001
ALT, mean (SD) 34.3 (25) 25.9 (22) 44.1 (29) <.0001

MELD level, n (%)
1 222 (82) 121 (83) 101 (81) .15
2 34 (13) 21 (15) 13 (10)
3 14 (5) 3 (2) 11 (9)

Childs Pugh Class, n (%)
A 255 (94) 137 (94) 118 (94) .84
B 14 (5) 7 (5) 7 (6)
C 1 (1) 1 (1) 0 (0)

Liver fibrosis stage, n (%)
F0 44 (16) 21 (14) 23 (18) .15
F1 32 (12) 15 (10) 17 (14)
F2 28 (10) 15 (10) 13 (10)
F3 33 (12) 15 (10) 18 (14)
F4 55 (20) 35 (24) 20 (16)
Not obtained/unknown 78 (29) 44 (30) 34 (27)

Liver fibrosis activity, n (%)
A0 75 (28) 41 (28) 34 (27) .48
A1 77 (29) 35 (24) 42 (34)
A2 31 (11) 20 (14) 11 (9)
A3 9 (3) 5 (4) 4 (3)
Not obtained/unknown 78 (29) 44 (30) 34 (27)

QL10, quantitative log 10; NA, not applicable; AST, aspartate aminotransferase; ALT, alanine aminotransferase; MELD, Model for End-Stage Liver Disease; TJA, total joint
arthroplasty; SD, standard deviation.

a DAA treatment group overall included: 66% ledipasvir/sofosbuvir, 22% sofosbuvir/ribavirin, 8% sofosbuvir/velpatasvir, 2% sofosbuvir/velpatasvir/voxilaprevir, 1% gle-
caprevir/pibrentasvir, 1% elbasvir/grazoprevir.
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preoperative HCV VL as a main driver of postoperative outcomes
after TJA has gained traction recently with an understanding of the
limitations of these studies with respect to the availability of VL for
analysis and smaller cohort sizes [15,27]. We determined that pa-
tients with a UVL had significantly lower PJI rates at 90-day and 1-
year follow-up that approached those of the general population
undergoing TJA [28,29]. The 1-year PJI rate of the PVL group in our
study (9%) was similar to the 1-year deep infection rates (8.2%-9.5%)
reported in previous studies [14,15,27]. We also noted that patients
with UVL at the time of TJA had a significantly shorter LOS by
approximately 1 full admission day similar to what Novikov et al.
observed in their study assessing the effect of UVL on perioperative
outcomes [15]. Contrary to their study, we did not find that a UVL
was protective against mechanical complications or revision TJA in
general or blood loss requiring transfusions. One potential expla-
nation is that their patient population included a higher number of
patients with PVL at the time of TJA, which explains their higher
mechanical complication and PJI rates observed. Irrespective of the
type of medication utilized for treatment, we concluded that once
SVR is achieved, the patient can undergo TJA safely with lower PJI
rates at any time frame after that with no improvement in
complication rates when delaying surgery further.

Liver fibrosis due to HCV remains a concern especially given the
effects it may have onmedical and surgical outcomes after TJAwith
increase in rates of PJI and cellulitis compared to nonfibrotic pa-
tients [30]. Schwarzkopf et al. found that liver fibrosis is more
prevalent in patients who received treatment for HCV than in those
not treated, indicating that treatment was preferentially given to
those patients with advanced disease [25]. We identified a similar
trend in our cohort. Although both the PVL and UVL groups had
similar liver fibrosis staging and activity levels, the rates of
hepatocellular carcinoma and liver transplant were significantly
higher in the UVL group, indicating either preferential treatment
for patients with more advanced disease or patients with advanced
disease were more likely to attempt treatment despite potential
side effects (ie, interferon). Anecdotally, at least 18 additional pa-
tients not included in the failed viral therapy group declined to
start/refused to continue treatment due to side effects and had this
documented in their medical records. However, liver fibrosis stag-
ing and activity were not significant risk factors of PJI contrary to
prior studies, possibly due to their small patient populations
[22,30].

Coinfection with HIV and HCV has been shown to be associated
with increased postoperative complications including PJI, with HCV
driving the risk [31e33]. We did not appreciate in our study pop-
ulation any significant difference in HIV rates in patients with PVL
and UVL, while HIV coinfection was not a risk factor for PJI. We
attribute this to the fact that HCV as noted above is the main driver



Table 5
Ninety-day and 1-year outcomes comparing undetectable viral load (UVL) to positive viral load (PVL) at the time of TJA.

Outcome, n (%) All HCV TJA
(n ¼ 270)

Viral load
undetectable (n ¼ 145)

Viral load
positive (n ¼ 125)

P value

Ninety day
Dislocation 3 (1) 2 (1) 1 (1) 1.00
PJI 10 (4) 2 (1) 8 (6) .04
Periprosthetic fracture 2 (1) 1 (1) 1 (1) 1.00
Aseptic revision TJA 5 (2) 3 (2) 2 (2) 1.00

One year
Dislocation 4 (2) 3 (2) 1 (1) .63
PJI 14 (5) 3 (2) 11 (9) .02
Periprosthetic fracture 4 (2) 2 (1) 2 (2) 1.00
Aseptic revision TJA 13 (5) 6 (4) 7 (6) .58

Any-time postoperative
Any-time PJI 20 (7) 5 (3) 15 (12) .01
Cellulitis/wound dehiscence 8 (3) 2 (1) 6 (5) .08
Hematoma 6 (2) 1 (1) 5 (4) .10

Table 3
Perioperative characteristics comparing undetectable viral load (UVL) to positive viral load (PVL) at the time of TJA.

Variable All HCV TJA
(n ¼ 270)

Viral load
undetectable (n ¼ 145)

Viral load
positive (n ¼ 125)

P value

TJA type, n (%)
THA 138 (51) 75 (52) 63 (50) .90
TKA 132 (49) 70 (48) 62 (50)
Operative duration, min, mean (SD) 99 (31) 99 (30) 100 (34) .94
Blood loss, mL, mean (SD) 263 (251) 232 (189) 300 (323) .08

Implant details, n (%)
Cemented 137 (51) 75 (52) 62 (50) .80
Antibiotic cement 79 (58) 49 (65) 30 (48) .04

ASA score, n (%) .08
1 2 (1) 1 (1) 1 (1)
2 59 (22) 37 (26) 22 (18)
3 202 (75) 105 (72) 97 (78)
4 7 (2) 2 (1) 5 (4)

TXA use, n (%) 133 (49) 93 (64) 40 (32) <.0001
Anesthesia type, general, n (%) 177 (66) 76 (52) 101 (81) <.0001
Intraoperative blood transfusion, n (%) [mean units pRBCs] 1 (1) 0 (0) 1 (1) (2u pRBCs) .46
Hemovac drain, n (%) 165 (61) 76 (52) 89 (71) .002

ASA, American Society of Anesthesiologists; pRBCs, packed red blood cells; SD, standard deviation; THA, total hip arthroplasty; TKA, total knee arthroplasty; TXA, tranexamic
acid.

Table 4
Acute postoperative outcomes comparing undetectable viral load (UVL) to positive viral load (PVL) at the time of TJA.

Outcome All HCV TJA
(n ¼ 270)

Viral load
undetectable (n ¼ 145)

Viral load
positive (n ¼ 125)

P value

AMS/delirium 6 (2) 1 (1) 5 (4) .10
ARF 1 (1) 0 (0) 1 (1) .46
DVT 4 (2) 4 (3) 0 (0) .13
PE 3 (1) 3 (2) 0 (0) .25
MI 1 (1) 1 (1) 0 (0) 1.00
ARDS 2 (1) 1 (1) 1 (1) 1.00
CVA/stroke 2 (1) 2 (1) 0 (0) .50
PNA 1 (1) 0 (0) 1 (1) .46
UTI 0 (0) 0 (0) 0 (0) NA
Sepsis 1 (1) 0 (0) 1 (1) .46
Postoperative anemia requiring blood transfusion, n (%) 41 (15) 19 (13) 22 (18) .31
Hospital blood transfusion, units pRBCs, mean (SD) 1.9 (0.9) 1.6 (0.7) 2.2 (1.0) .17
ICU stay, n (%) 7 (3) 4 (3) 3 (2) 1.00
ICU d, mean (SD) 4.0 (3) 4.8 (5) 3.0 (2) .86
LOS, d, mean (SD) 3.4 (1.9) 2.9 (1.7) 3.9 (2.2) <.0001
Discharge disposition, n (%)
Home 218 (81) 117 (81) 101 (81) 1.00
SNF/IPR 52 (19) 28 (19) 24 (19)

AMS, altered mental status; ARDS, acute respiratory distress syndrome; ARF, acute renal failure; CVA, cerebrovascular accident; DVT, deep veinous thrombosis; ICU, intensive
care unit; IPR, inpatient rehabilitation; MI, myocardial infarction; PE, pulmonary embolus; PNA, pneumonia; pRBCs, packed red blood cells; SNF, skilled nursing facility; UTI,
urinary tract infection.
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Table 6
Multivariable regression analysis of risk factors for PJI in HCV patients undergoing
elective TJA.

Variable OR 95% CI P value

PVL (vs UVL) 3.20 0.88-14.85 .09
Age, y 0.97 0.92-1.02 .23
Hemarthrosis 1.64 0.12-15.46 .69
Hemophilia 2.34 0.19-26.54 .50

CI, confidence interval; OR, odds ratio.
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of complications rather than HIV and that the 3 academic medical
centers participating in this study have dedicated clinics for both
HIV and HCV patients that emphasize a holistic approach to patient
care. On the contrary, we found that diagnoses of hemophilia and
hemarthrosis were present in significantly higher rates in the PVL
group and that both were significant risk factors for PJI after TJA in
our HCV population. This is in concordance with current literature
that highlights the increased complications rates in general with an
emphasis on hematomas, wound dehiscence, postoperative
bleeding, and surgical site infections [34,35].

Although our study has some limitations, we believe that they
do not detract from the conclusions it supports. Our study is
retrospective in nature, bringing with it the potential for missing
data points which was minimized in our population given that the
3 academic centers have dedicated clinics to manage HCV patients
that keep extensivemedical records and laboratory profiles on their
patients. Patients with UVL had higher rates of liver transplant and
hepatocellular carcinoma, indicating that patients with advanced
disease were more likely to undergo treatment which may under-
estimate the effect of treatment achieving SVR on complications
and outcomes. We were unable to perform a multivariable analysis
to determine if VL was an independent risk factor for infection
among the extensive list of confounding variables tested. Contrary
to the prior study by Novikov et al. [15], our study includes a much
greater number of confounding patient- and HCV-related variables
including liver scores and fibrosis staging, a higher number of
treated patients with UVL who had low rates of complications, and
a lower PJI rate possibly due to the rigorous PJI definition based on
the Musculoskeletal Infection Society criteria that we utilized. All
these inherent differences inevitably dilute our multivariable
model, especially when the complication rates are so low. The VL
variable was approaching significance (P ¼ .09) in our statistical
model, and we believe that with larger patient numbers, statistical
significance can be achieved. However, this low rate of PJI is a
testimony to the significant effect that VL has on lowering PJI and
mechanical rates, highlighting the impetus of our study.

Conclusions

In conclusion, achieving SVR prior to TJA is an important driver
for improved outcomes including decreased hospital LOS and PJI
rates. Fibrosis staging and activity levels were not significant factors
although hepatocellular carcinoma and liver transplant were more
prevalent in patients who received treatment and achieved a UVL.
Although HIV coinfection was present in similar rates in patients
with UVL and PVL and did not affect the rate of PJI. There is no
clinical benefit or reduction in complication rates with delaying
elective TJA after SVR has been achieved.
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