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Cirrhosis caused by the hepatitis C virus (HCV) remains one of the
leading indications for liver transplantation (LT) in the United States.
The near-universal reactivation of HCV following transplant previ-
ously led to poor survival. Since their introduction in 2013, however,
direct-acting antivirals (DAA) have dramatically improved quality of
life and survival of individuals with HCV. The short-term improve-
ment is well documented [2,4,5]. We here examine long-term sur-
vival, and calculate life expectancies.

The methods used here are the same as those previously
described in Shavelle et al. [8]. Briefly, de-identified data from the
OPTN database, which includes all organ transplants performed in
the United States, was analyzed. We restricted attention to patients
meeting three criteria: (1) primary reason for transplant as HCV, (2)
age 35 to 74 years, and (3) receiving a first-time liver-only transplant
during calendar years 2014 to 2018.

Patient characteristics are given in Supplemental Table 1. The
mean age at transplant was 59 years, 70% were male, and 70% were
white. Follow-up times ranged from 0 to 5 years (mean 2 years), and
there were 404 deaths in 3723 patients over the 2014−2018 period.
For comparison, characteristics of patients receiving transplants
instead in 2002−2013 are also included in Supplemental Table 1.
Supplemental Table 2 shows the survival models that were used to
calculate the life expectancies.

Life expectancies are shown in Table 1, arranged by age, sex, and
time since transplant, as well as by select risk factors shown to affect
survival. For example, a 40-year-old male who recently underwent
transplantation for HCV has a life expectancy of 20 additional years,
compared with 39 addional years observed in the general population
(GP). At age 41, or 1 year post transplantation, the life expectancy is
also shown to be 20 years. At age 45, or 5 years into the transplant,
his life expectancy would be 18 additional years.

Next, consider another 40-year-old male whose length of hospital
stay was greater than 31 days. His life expectancies at transplant, 1
year post, and 5 years post are 11, 12, and 10 years, respectively.
These three values are significantly lower than the GP, and also
greatly reduced compared to recipients whose length of hospital stay
was shorter. A lengthy hospital stay is not neccesarily a modifiable
risk factor, but is nonetheless informative regarding prognosis. Other
risk factors observed to yield a worse survival outcome are the ongo-
ing history of diabetes, hepatic encepahlopathy, and need for dialysis.
Comparing life expectancies between males and females, no signifi-
cant difference was observed after liver transplant, despite the higher
GP life expectancy in females. This could be because males and
females with HCV have more similar risk factors than men and
women in the general population. This pattern has been observed in
similar studies [1].

Life expectancy following LT for HCV is comparable to that due
to other LT indications. For example, the figures given here are
similar to those of patients undergoing LT for NASH [6] and
slightly better than that of patients receiving transplants for alco-
hol-related liver disease [8]. Importantly, survival has improved
in recent years. For example, the life expectancy of a 40-year-old
male undergoing LT in the current era is 20 additional years,
while a 40-year-old male recieving a transplant in the period of
2002−2013 would have life expectancy of 17 years (results not
shown). This is consistent with improvements in survival docu-
mented elsewhere [2,4,5]. The increase in life expectancy demon-
strated here may be considered conservative due to changes in
the patient population; DAAs may slow the progression of HCV,
so the subset of patients who now require transplants may repre-
sent those with a more aggressive disease or other comorbid risk
factors [2,3].

A limitation of the present study is that we were unable to iden-
tify which patients had been treated with DAA, though presumably
most had, and which achieved a sustained virologic response.
Survival is thought to be related to the timing of DAA treatment, and
careful timing of both treatment and transplant can be used to opti-
mize life expectancy [7].
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Table 1
Life expectancies by age at transplant, current age, sex, medical conditions, and other factors.

Age at transplant

40 50 60 70

Current age 40 41 45 50 51 55 60 61 65 70 71 75

Males
General Population 39 38 34 30 29 26 22 21 18 15 14 11
Overall 20 20 18 16 16 14 13 13 11 10 10 8
Diabetes
Yes 17 17 16 14 14 13 12 12 10 9 9 8
No 20 20 18 17 17 15 14 14 12 11 11 9

Hepatic encephalopathy
Severe 16 16 14 13 13 11 10 10 9 8 8 6
Mild 20 20 18 16 16 14 13 13 11 10 10 8
None 23 23 20 18 18 16 15 15 12 12 11 9

Dialysis
Yes 13 14 12 11 11 9 8 9 7 6 7 5
No 22 22 20 18 17 15 14 14 12 11 11 9

Length of Hospital Stay
0−30 days 21 21 19 17 17 15 14 14 12 11 9 9
31+ days 11 12 10 9 10 8 8 8 7 6 6 5

Females
General Population 43 42 38 33 33 29 25 24 21 17 16 13
Overall 20 20 18 16 16 14 13 13 11 10 10 8

Diabetes
Yes 17 17 15 14 14 12 11 11 10 9 9 7
No 20 20 18 17 17 15 13 13 11 11 11 9

Hepatic encephalopathy
Severe 16 16 14 13 13 11 10 10 9 8 8 6
Mild 21 20 18 16 16 14 13 13 11 10 10 8
None 23 23 21 19 18 16 15 15 12 11 11 9

Dialysis
Yes 14 14 12 11 11 10 8 9 7 6 7 5
No 23 22 20 18 18 16 14 14 12 11 11 9

Length of Hospital Stay
0−30 days 21 21 19 17 17 15 14 14 12 11 11 9
31+ days 11 12 10 9 10 8 7 8 7 6 6 5
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Life expectancy for HCV transplant recipients has improved signif-
icantly since 2013, yet remains significantly reduced from the general
population. Survival varies by age and medical risk factors. The fig-
ures reported here may aid physicians in prioritizing transplant can-
didates and maximizing life expectancy based on observed patient
risk factors.
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