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Efficacy and Safety of Tenofovir Alafenamide in 
Treatment Naive Patients with Hepatitis B-Virus Related 
Decompensated Cirrhosis: A Prospective Observational 
Study 

Abstract
Background: The effect of Tenofovir Alafenamide (TAF) therapy on viral suppression and hepatic function in patients of Hepatitis B Virus (HBV) related decompensated cirrhosis is 
not known. Aim of this study was to evaluate the efficacy and safety of TAF therapy in these patients.

Methods: We analyzed 55 consecutive HBV-infected treatment naive patients with decompensated cirrhosis treated with 25 mg/day TAF and evaluated the treatment outcomes. 
Treatment efficacy was evaluated by measuring virological, serological, biochemical responses and changes in hepatic function over period of 6 month.

Results: At month 6, undetectable HBV-DNA level, HBeAg loss, HBeAg seroconversion and ALT normalization was seen in 65.2%, 22.2%, 5.5% and 74.5% patients respectively. 
Virological and biochemical responses were similar in HBeAg positive and negative patients. CTP (8.38 ± 1.56 vs. 6.73 ± 1.05), MELD-Na (16.00 ± 6.22 vs. 12.00 ± 4.50), bilirubin 
[1.65 (0.4-16.7) mg/dL vs. 1.20 (0.7-3.2) mg/dL], INR (1.45 ± 0.35 vs. 1.32 ± 0.32), albumin (2.88 ± 0.58 vs. 3.05 ± 0.39 g/dL), and ALT (68 IU/L (19-390) vs. 36 IU/L (11-94)) was 
significantly improved after 6 months of TAF treatment. 45.5% and 47.2% patients showed improvement in CTP and MELD-Na score by ≥ 2 points after 6 months. There was no 
significant difference in eGFR measured respectively at baseline and at month 6 (94.82 ± 38.66 vs. 92.93 ± 25.75 mL./minute, p=0.64).

Conclusion: TAF therapy is effective in decreasing HBV DNA levels, normalizing ALT, improving hepatic function and is well tolerated in decompensated cirrhosis patients.
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Abbreviations: SD: Standard Deviation; CTP: Child Turcotte Pugh; MELD Na: Model for End-stage Liver Disease-sodium; SBP: Spontaneous Bacterial Peritonitis; ALT: Alanine 
Amino Transferase; gm: Gram; mg: Milligram; dL: Deciliter; IU: International Unit; meq: Milliequivalent; INR: International Normalized Ratio; eGFR: Estimated Glomerular Rate.
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Introduction

Chronic Hepatitis B virus (CHB) infection is the major public health 
problem associated with significant morbidity and mortality due to 
complications of cirrhosis and development of Hepatocellular Carcinoma 
(HCC) [1]. 11% annual incidence of decompensation in patients with 
compensated chronic liver disease has been reported in a population 
based cohort study [2]. In patients with decompensated liver disease, the 
annual risk of HCC and mortality increases by 7%-8% and up to 20%-
50% respectively [3]. Antiviral therapy has shown to reduce liver disease 
progression and mortality in patients with Decompensated Cirrhosis (DC) 
[4]. In fact, long term suppression of hepatitis B infection by antiviral therapy 
has been shown to regress fibrosis and cirrhosis [5]. Entecavir or Tenofovir 
Disoproxil (TDF) is recommended as preferred first line agents in patients 
with DC [6]. Both have been shown to be effective and well tolerated [7]. 
However, long term use of TDF may be associated with reduced bone 
mineral density and adverse renal profile [8,9]. In patients with advance 
decompensated cirrhosis, entecavir treatment may be associated with 
development of lactic acidosis [10]. Therefore, safer antiviral drug is needed 
in management of CHB related DC.

Tenofovir Alafenamide (TAF) is a prodrug of tenofovir currently used 
in treatment for HIV and hepatitis B virus (HBV) infections [11]. TAF has 
pharmacology similar to TDF but with higher cell delivery to the hepatocytes 
and less systemic exposure [12]. In two multinational trials which included 
treatment naive and experienced patients with hepatitis B e antigen (HBeAg) 

positive or negative HBV infection, TAF provided effective and sustained 
viral suppression and was found to be well tolerated [13]. TAF was shown 
to be noninferior to TDF in terms of the proportion of patients achieving 
viral suppression but was associated with significantly higher Alanine 
Aminotransferase (ALT) normalization rates than TDF [13]. Given the bone 
and renal safety concerns associated with long-term TDF treatment, the 
more favourable pharmacological profile of TAF permits reduced systemic 
exposure to tenofovir and therefore, potentially improving the bone and 
renal safety profile [14]. Even in patients with severe hepatic impairment, 
TAF has shown only a modest decrease in hepatic exposure to tenofovir 
[15]. Currently, there is little information regarding treatment efficacy and 
safety with TAF in CHB related DC.

Methodology

This study was single centre prospective observational study conducted 
in a tertiary level institute in eastern India. Institutional ethics committee 
approved this study. Patients gave written consent for study participation. 
Study duration was in between April 2018 and July 2019. Patients of HBV 
related DC was enrolled in this study. Diagnosis of cirrhosis was based 
on clinical, biochemical or radiological imaging like Ultrasonography (USG) 
or Contrast Enhanced Computed Tomography (CECT). Decompensation is 
marked by the development of overt clinical signs like ascites, bleeding, 
encephalopathy, and jaundice. Following patients were excluded. 

I. Undetectable level of Serum HBV DNA at baseline
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II. Estimated glomerular filtration rate (eGFR)<15 milliliter (mL)/minute

III. Hepatitis C virus positive serologies

IV. HIV positive serologies

V. History of active alcohol intake

VI. Uncontrolled diabetes 

VII. Significant co-morbidities

VIII. Hepatic encephalopathy (HE) higher than Grade 2

IX. Hepatorenal syndrome (HRS)

X. Evidence of HCC.

XI. Pregnancy or lactation

Baseline evaluation 

Baseline evaluation included detailed clinical assessment, complete 
blood count; Liver Function Tests (LFT), International Normalized Ratio 
(INR), Kidney Function Tests (KFT), blood sugar and electrolyte estimation. 
Serum hepatitis viral markers, including HBsAg, HBeAg, anti-HBe, IgM-
antiHBc, anti-HCV and HIV were done using commercially available 
enzyme immunoassays. Serum HBV DNA level was quantified using the 
Roche Cobas TaqMan Real Time Polymerase Chain Reaction (RT-PCR) 
assay. Detection limit of virus by this technique was 3.8 IU/mL. eGFR was 
measured by using Chronic Kidney Disease Epidemiology Collaboration 
(CKD-EPI) equation. Ascetic fluid examinations for cell count, SAAG 
(Serum ascites albumin gradient) and culture were done when indicated. 
Imaging data such as ultrasonography or CECT of abdomen was obtained 
for all subjects. All patients underwent Upper Gastrointestinal Endoscopy 
(UGIE) for assessment of gastro-esophageal varices. All included patients 
were treated with 25 mg oral tablet of TAF along with other standard form 
of treatment for DC.

Follow-up studies 
Patients were followed-up every 3 months or when developed 

symptoms that required consultation. Clinical examination and counselling 
regarding treatment adherence were per-formed for all patients. LFT, KFT, 
INR, HBeAg, anti-HBe, and HBV DNA level were performed every 3 months. 
Ultrasound abdomen was repeated after 6 months. HBV-related outcomes 
like ALT flares, further hepatic decompensation and HCC were assessed. 
The occurrences of serious adverse events and deaths were also reported.

Treatment-efficacy analyses
The main objective of the study was to investigate the efficacy and 

clinical outcomes of antiviral therapy with TAF in patients with DC. Treatment 
efficacy was evaluated by measuring virological response, defined as HBV-
DNA being undetectable (assessed by RT-PCR), and ALT normalization (≤ 
1 × upper limit of normal which was 40 IU/mL in our study). The incidence 
of virological breakthrough was determined during follow-up. Virological 
breakthrough was defined as increase in serum HBV DNA by 1log above 
nadir after achieving virologic response, during continued treatment. 
Serological response was defined as the disappearance of HBeAg (HBeAg 
loss) and then appearance of HBeAb (HBeAg seroconversion). Clinical 
outcomes evaluated were changes in hepatic functions, episodes of liver 
decompensation, diagnosis of HCC and death. Hepatic functions were 
assessed by using Child-Turcotte-Pugh (CTP) and Model for End-stage 
Liver Disease Sodium (MELD-Na) score and Secondary objectives included 
safety and tolerability assessments of the drug.

Statistical analysis
Quantitative data were expressed as mean ± standard deviation or 

median (range). Comparisons between the two groups were done using 
independent sample t test for normally distributed and Mann-Whitney U test 
for no normally distributed continuous data. Qualitative data were expressed 
as percentage and were analyzed using Fisher’s exact test. Effects of TAF 
on hepatic function, HBV-DNA level and e-GFR were evaluated by using 

Paired-Samples T Test. Logistic regression analyses were done to assess 
the factors independently correlated with virological response. A p value of 
<0.05 were considered significant. 

Results

Eighty-five patients of HBV related DC was enrolled in this study. Fifteen 
patients were excluded due to causes mentioned in flow chart 1. Therefore, 
seventy patients were started treatment with TAF 25 mg per oral along 
with other standard form of treatment for DC. Median duration of disease 
presentation was 60 days (range: 4-120 days). 10 patients died during 
study period. 7 Patients died within 3 months after enrolment. Causes of 
death were acute on chronic liver failure (4 Patients), HRS (2 patients) and 
HE (1 patients). 3 patients died in between 3 and 6 months due to sepsis 
with multi-organ dysfunction (2 patients) and variceal rebleeding (1 patient). 
Five patients were lost to follow-up before evaluation at 6 months. We have 
excluded patients who have not completed the 6 months follow up period. 
Therefore, we analyzed clinical and laboratory data of the remaining 55 
patients (Figure 1).

Baseline characteristics
The baseline characteristics of the study groups are shown in Table 1. 

Mean age of patients was 45.61 ± 15.89 years and 92.7% were male. 13 
patients (23.6%) belonged to Child C status and 14 patients (25.5%) had 
MELD-Na score ≥ 20. Five patients were diagnosed as acute on chronic 
liver failure. Ascites, jaundice, HE, and Spontaneous Bacterial Peritonitis 
(SBP) were seen in 46 (83.6%), 15 (27.3%), 2 (3.6%) and 2 (3.6%) patients 
respectively. 18 (32.7%) patients experienced variceal bleeding. More than 
one form of decompensation seen in 26 (47.27%) patients (ascites plus 
variceal bleeding-10 patients, ascites plus jaundice-9 patients, ascites plus 
bleeding and jaundice-3 patients, ascites plus bleeding and HE-2 patients, 
ascites with SBP-2 patients). Baseline mean serum HBV-DNA level was 4.6 
± 1.5 log 10IU/mL. 18 Patients (32.7%) were positive for HBeAg. During 
UGIE, large and small esophageal varices were seen in 17 and 30 patients 
respectively. Gastric varices were seen in 5 patients. Eight patients did not 
show varices during endoscopy. No patients discontinued TAF during the 
study period. 

Figure 1. Flow chart of HBV related decompensated cirrhotic patients enrolled in the 
study.
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Parameters Results
Age (Mean ± SD) 45.61 ± 15.89
Sex (Male: Female) (%) 51:4 (92.7:7.3)
CTP score (Mean ± SD) 8.38 ± 1.56
MELD-Na score (Mean ± SD) 16.00 ± 6.22
Presence of Ascites (%) 46 (83.6%)
Presence of Hepatic encephalopathy 
(%)

2 (3.6%)

History of variceal bleeding (%) 18 (32.7%)
Presence of jaundice (%) 15 (27.3%)
Presence of SBP (%) 2 (3.6%)
Hemoglobin in g/dL (Mean ± SD) 9.51 ± 2.20
Platelet (× 109 cells/L) (Mean ± SD) 104.29 ± 52.36
Leukocytes (× 109 cells/L) (Mean ± 
SD)

6116 ± 3317

Median total S. Bilirubin in mg/dL 
(Range)

1.65 (0.4-16.7)

Median direct S. Bilirubin in mg/dL 
(Range)

0.70 (0.2-10.2)

Median ALT in IU/L (Range) 68 (19-390)
Protein in gm/dL (Mean ± SD) 6.58 ± 1.07
Albumin in gm/dL (Mean ± SD) 2.88 ± 0.58
INR (Mean ± SD) 1.45 ± 0.35
Creatinine in mg/dL (Mean ± SD) 0.99 ± 0.21
eGFR in ml/minute (Mean ± SD) 94.15 ± 39.17
Sodium in meq/L (Mean ± SD) 135.65 ± 5.16
Table 1. Baseline clinical and laboratory profile of patients (n=55).

We also compared the baseline profile of patients who succumbed to 
disease with survivors and found significantly high INR, bilirubin, CTP and 
MELD-Na score in non-survivor group. These two subgroups, however, did 
not differ in serum HBV DNA or HBeAg serostatus as shown in Table 2.

Virological, serological, and biochemical responses
Mean value of HBV-DNA measured at baseline, at month 3 and 6 were 

4.6 ± 1.5 log 10IU/mL, 2.71 ± 1.47 log 10IU/mL and 1.02 ± 1.31 log 10IU/mL 
respectively (p<0.001). At month 3, more than 2 log reductions from baseline 
HBV-DNA were seen in 54.5% cases. At month 3 and 6, HBV-DNA level was 
undetectable in 9 (17.6%) and 32(65.2%) patients respectively. At month 
6, HBeAg loss was seen in 4 (22.2%) patients and HBeAg seroconversion 
was seen in 1(5.55%) patient. At baseline normal level ALT<40 U/ml) was 
seen in 11 (20%) patients. 41 patients (74.5%) had normal ALT at month 6. 
We also analyzed virological and biochemical response of TAF according to 
HBeAg status of patients. We found virological and biochemical responses 
were similar in HBeAg positive and negative patients as shown in Table 3. 
Logistic regression analyses showed that none of the factors at baseline 
like age (p=0.47), sex (p=0.69), and HBeAg status (p=0.36) and baseline 
HBV DNA (p=0.53) levels independently affected virological response 
during TAF therapy. In the context of clinical antiviral resistance, virological 
breakthrough was not noted during the study period.

Changes in hepatic function
To evaluate the influence of TAF therapy on hepatic function, we 

measured the CTP score and its components (i.e., total bilirubin, albumin, 
and INR), along with MELD-Na score and compared these values at 
baseline and at month 6. As shown in Table 4, CTP score (8.38 ± 1.56 vs. 
6.73 ± 1.05), MELD-Na score (16.00 ± 6.22 vs. 12.00 ± 4.50), total bilirubin 
[1.65 (0.4-16.7) vs. 1.20 (0.7-3.2) mg/dL], INR (1.45 ± 0.35 vs. 1.32 ± 0.32), 
albumin (2.88 ± 0.58 vs. 3.05 ± 0.39 g/dl), and ALT [68 (19-390) vs. 36 
(11-94) IU/L] were significantly improved after 6 months of TAF treatment. 
Twenty-five patients (45.5%) showed an improvement of ≥ 2 points in 
CTP score. 13 patients (23.63%) showed improvement in CTP by more 
than 1 point but less than 2 points. 13 patients (23.63%) did not show any 
improvement in CTP and 4 (7.27%) experienced deterioration in CTP. 26 
patients (47.27%) showed an improvement in MELD-Na score by ≥ 2 points 
whereas 7 patients (12.72%) experienced deterioration in MELD-Na score.

Parameters Survivors (n=55) Patients who succumbed (n=10) p-Value
CTP Score (Mean ± SD) 8.38 ± 1.56 10.70 ± 1.63 <0.001
MELD-Na Score (Mean ± SD) 16 ± 6.22 24.80 ± 6.89 <0.001
INR (Mean ± SD) 1.45 ± 0.35 2.19 ± 0.83 <0.001
S. Bilirubin in mg/dL (Mean ± SD) 2.53 ±  3.12 9.79 ± 10.98 <0.001
Albumin in g/dL (Mean ± SD) 2.88 ± 0.58 2.70 ± 0.46 0.34
Presence of ascites 46(83.6%) 10(100%) 0.46
Hepatic encephalopathy 2(3.6%) 3(30%) 0.03
Presence of SBP 2(3.6%) 1(10%) 0.53
Presence of ACLF 5 (9.1%) 4(40%) 0.04
Presence of HBeAg 18 (32.7% 6(60%) 0.30
Median baseline HBV-DNA level 
(Range)

4.6 ± 1.5 log10 IU/mL 5 log10 IU/mL 0.63

Table 2. Comparison of baseline characteristics of patients who succumbed to disease versus survivors.

HBeAg+(n=18) HBeAg-(n=37) p-value

Baseline DNA (log10 copies/ml) 5.11 ± 1.64 4.39 ± 1.50 0.11
DNA at month 6 (log10 copies/ml) 1.12 ± 1.48 0.80 ± 1.16 0.22
Undetectable DNA at month 6 55.6% 68.8% 0.23
Normal ALT at baseline 16.7% 22.2% 0.62
ALT normalization at month 6 66.7% 79.3% 0.58

Table 3. Virological and biochemical response of TAF based on HBeAg status of patients.
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 Out of 55 patients, six patients were readmitted during study 
period. Causes of readmission were ascites recurrence (n=3), variceal 
rebleeding (n=1), variceal rebleeding with SBP (n=1) and HE (n=1). All 
patients were improved on standard medical therapy.

Changes of creatinine clearance (eGFR)
eGFR was measured at baseline and at 6 months. There were no 

statistically significant differences in eGFR measured respectively at 
baseline and at month 6 (94.82 ± 38.66 mL/minute vs. 92.93 ± 25.75 mL/
minute, p=0.64) during TAF therapy. Creatinine at baseline and at month 6 
was 0.99 ± 0.21 and 1.03 ± 0.62 mg/dl (p=0.35) respectively. 

Discussion

TAF is a novel prodrug formulated to deliver the active metabolite to 
target cells more efficiently than TDF at a lower dose, thereby reducing 
systemic exposure. In patients with HBeAg-positive HBV infection, TAF 
was shown to be non-inferior to TDF and had improved bone and renal 
effects [13]. Patients treated with TDF for 96 weeks and then switched to 
TAF, had shown improvements in renal and Bone Mineral Densitometry 
(BMD) measured only 24 weeks after switching [12]. It has been shown 
that the glomerular, tubular and bone safety parameters rapidly improved 
while virological suppression was maintained in patients switched to TAF 
after getting treatment with TDF for 96 weeks [16]. TAF has the potential 
advantages that dose adjustment is not required in patients with renal 
impairment, and monitoring can be less intense because of the better 
safety profile [17]. Recent studies have reported that CHB patients are 
aging with higher rates of comorbidities including chronic kidney disease 
and osteoporosis [18]. For patients with existing renal or bone diseases or 
high risk for such disorders, TAF would be preferable to TDF given the more 
favourable renal and bone safety profiles. Currently, there is little information 
regarding treatment efficacy and safety with TAF in CHB-related DC.

We examined the efficacy and safety of TAF for 24 weeks in treatment-
naive DC patients. In our study, HBV-DNA level was undetectable in 9 
(17.6%) and 32(65.2%) patients respectively at 3 and 6 months respectively. 
Miquel et al. in a retrospective study showed that undetectable HBV-DNA 
at month 3 and 6 in 60% and 70% respectively in patients with DC treated 
by either entecavir or TDF though the number of patients was only 10. Lee 
et al. in observational prospective study found that 51% and 70% patients 
of DC (n=57) had undetectable DNA level at 6 and 12 months respectively. 
The entecavir study reported by Shim et al. also showed that undetectable 
HBV DNA at 6 months in 58.2% cases which is similar to our study. ALT 
normalization occurred in 74.5% cases at month 6 in our study. Entecavir 
showed ALT normalization in similar proportion of patients (78.2%) while 
only 63% of patients receiving TDF showed normalization of ALT at month 
6. Out of 18 HBeAg positive patients, 4 patients (22.5%) became negative 
at month 6 while seroconversion seen in one (5.55%) patient. Shim et 
al. in their entecavir study showed that HBeAg loss in 33.3% cases and 
seroconversion in 18.5% cases at 6 months. Lee et al. in TDF study also 
showed HBeAg loss in 10.7% cases and without seroconversion at 6 
months [19,20]. 

In our study 10 patients died during study period of which 7 patients 
died within 3 months after starting TAF therapy. Patients who succumbed 
to disease while on TAF therapy showed significantly high INR, bilirubin, 
CTP and MELDNa score. Shim et al. in their entecavir study also showed 
that patients with early death or who underwent early liver transplantation 
had significantly high CTP score, INR, bilirubin level and low albumin level. 
Therefore, in patients with advance liver disease TAF therapy could not 
effectively prevent early mortality and thus liver transplantation should not 
be delayed in patients with higher CTP class or MELD score at baseline.

CTP and MELD scores, both of which reflect liver function and their 
components including serum albumin, bilirubin and INR dramatically 
improved during the period of TAF treatment in our patients with DC. In our 
study, twenty-five patients (45.5%) showed improvement of ≥ 2 points in CTP 
score after 6 months. 26 patients (47.27%) showed improvement in MELD-
Na score by ≥ 2 points. SK et al. in TDF study also showed improvement 
of ≥ 2 points in CTP score after 12 months of therapy in 49.1% of patients. 
Entecavir also showed improvement in CTP by ≥ 2points in similar 
proportion of patients after 12 months. Improvement in the biochemical 
and clinical parameters of patients with HBV-related DC may be because 
of improvement in the functional capacity of underlying liver disease by 
antiviral therapy [21,22]. In HBV-infected advance liver disease patients, 
early treatment with TAF may possibly prevent clinical progression, taper 
complication risk, and even delay or avoid liver transplantation. Therefore, 
current practice guidelines suggest that antiviral treatment should be 
considered in DC patients regardless of HBV DNA levels. 

We analyzed the renal function change over time. At month 6, there 
were no significant changes in eGFR as compared to baseline. In our 
study the mean eGFR was 1.99% lower than baseline. In decompensated 
cirrhotic patients treated by entecavir and TDF, the mean eGFR was 5.57% 
and 4.13% respectively lower than at baseline as shown by Park et al. [23]. 
Kaneko et al. in the real-world study also showed significant decline in 
eGFR in TDF group as compared to patients treated by TAF.

In summary, our study suggests that TAF therapy improves the 
virological, serological and biochemical parameters in patients with DC. It 
also improves the liver function. Effects of TAF are comparable to that of 
TDF or entecavir. TAF therapy also showed no significant change in renal 
function over time.

This study had several limitations. First, the follow up period was 6 
months, which is not sufficient. Second, the numbers of patients were small. 
Thus, data from a longer follow-up period is needed comprising larger 
number of patients. BMD was not measured during study period, is also 
one of the limitations. We have not done a comparative study of TAF with 
TDF, because many studies in the past have already assessed the efficacy 
and safety of TDF in patients with DC. Therefore, we have taken historical 
control for comparison.

Conclusion

In conclusion, we showed that TAF therapy is effective in decreasing 
HBV DNA levels, normalizing ALT, improving hepatic function and is well 

Parameters of hepatic functions Baseline At month 6 p-value
CTP Score (Mean ± SD) 8.38 ± 1.56 6.73 ± 1.05 <0.001
MELD-Na Score (Mean ± SD) 16.00 ± 6.22 12.00 ± 4.50 <0.001
Median total S. Bilirubin in mg/dl 
(Range)

1.65 (0.4-16.7) 1.20 (0.7-3.2) 0.012

INR (Mean ± SD) 1.45 ± 0.35 1.32 ± 0.32 <0.001
Albumin in gm/dL (Mean ± SD) 2.88 ± 0.58 3.05 ± 0.39 0.05
Median ALT in IU/L (Range) 68 (19-390) 36 (11-94) <0.001

Table 4. Changes in hepatic function after 6 months of TAF therapy (n=55).
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tolerated in patients with decompensated cirrhosis. Thus, our findings may 
establish a rationale for the use of TAF as a first line therapeutic agent in 
decompensated cirrhotic patients.
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