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Reply to: ‘‘Cross-country migration linked to people who
inject drugs challenges the long-term impact of
national HCV elimination programmes’’

Editor:
ppreciate the interest and comments by Vrancken et al.
had previously found that the most prevalent HCV geno-
n Spain, genotype 1a, was linked to transmission networks
e the country.1 Specifically, the origin of those strains
be traced to a number of European countries, including
e, Germany and Italy among others.1 In their letter,
ken et al. expand their data to HCV genotype 3a, most fre-
ly found among people who inject drugs (PWID) in Spain.
s very relevant information. In our paper, we showed that
with and without opiate agonist therapy can achieve high
ned virological response rates with direct-acting antiviral
inations. However, the overall efficacy of direct-acting
rals in active drug users is lower, mainly due to losses to
-up. Efforts to reduce their risk of abandoning follow-up
eded to reach HCV elimination targets in Spain. Another
tial threat for the elimination efforts in Spain is stressed
ancken et al. An increasing number of HCV genotype 1a1

a infections are being introduced to Spain from the rest
rope, essentially through drug use networks. Thus, HCV
ation plans should be developed with a broader perspec-
an the national level. Otherwise, successful reductions in

the burden of HCV infection in Spain could be counteracted by
waves of imported infections.
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Assessment of liver phenotype in adults with severe
alpha-1 antitrypsin deficiency (Pi*ZZ genotype)

Editor:
ould like to congratulate Clark et al. for their pioneering
characterizing histological liver injury in patients with
assic severe alpha-1 antitrypsin (AAT) deficiency (geno-
i*ZZ).1 The Pi*ZZ genotype is seen in 1:3,000 Caucasians
e associated liver disease is greatly understudied despite

the fact that it is more frequent than several well-established
liver disorders such as autoimmune hepatitis or primary scle-
rosing cholangitis.2,3 While Clark et al. greatly enhanced our
understanding of the clinical, biochemical and histological liver
phenotype of these individuals, we would like to further discuss
the following topics: (i) a high occurrence of liver steatosis in
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Pi*ZZ carriers; (ii) the usefulness of non-invasive methods to
predict liver fibrosis.

In the cohort from Clark et al., 44% of Pi*ZZ individuals dis-
played liver steatosis.1 These data mesh well with our own
observations, that used transient elastography-based controlled
attenuation parameter (CAP) as a non-invasive surrogate of liver
steatosis. Our data revealed higher CAP values in Pi*ZZ individ-
uals compared to individuals without any AAT mutation (ter-
med ‘‘Pi*MM” or non-carriers) and we suggested impaired
hepatic lipid secretion as a potential underlying mechanism.3

Supporting these data, Pi*ZZ carriers displayed markedly lower
serum triglyceride values than non-carriers.3 Lower triglyceride
levels were also reported in the cohort of Pi*ZZ patients by Clark
et al., thereby strengthening this observation.1

Clark et al. assessed the suitability of various non-invasive
parameters to predict the histological extent of liver fibrosis.
Their data revealed that gamma-glutamyl transferase (GGT)
was useful for predicting significant liver fibrosis (i.e. fibrosis
grade F ≥2; AUROC 0.77), while liver stiffness measurements
(LSMs) assessed via transient elastography were most accurate
to detect advanced liver fibrosis (i.e. fibrosis grade F ≥3; AUROC
0.92). Unfortunately, their cohort contained only 6 individuals
with advanced liver fibrosis and patients with cirrhosis were
excluded a priori. To further test the findings of Clark et al., we
evaluated liver biopsies from our own, international Pi*ZZ
cohort.3 Unlike Clark et al., we recruited all comers and biopsied
only participants with LSM ≥7.1 kPa or individuals with recur-
rently elevated liver enzymes. Our analysis is based on 27 indi-
viduals in whom biopsies, valid LSM, and serum liver enzyme
activities were available. The participants were on average
54 years old and mostly males (78%). We used LSM ≥7.1 kPa
as a previously established, aetiology-independent cut-off for
the presence of F ≥2 fibrosis (i.e., significant liver fibrosis).4 All
liver specimens were scored by an experienced hepato-patholo-
gist in a blinded fashion using the Kleiner fibrosis score. Nota-
bly, 22 out of 23 individuals with LSM ≥7.1 kPa were
histologically F ≥2 which suggests that this cut-off is highly pre-
dictive of the presence of significant liver fibrosis (Fig. 1A).
Interestingly, 3 participants with LSM <7.1 kPa also displayed
F ≥2. Two of them had LSM ≥5.45 kPa which corresponds to
the cut-off for significant liver fibrosis suggested by Clark et al.1

Since LSM ≥5.45 kPa was found in >50% of Pi*ZZ individuals in
our international cohort,3 this cut-off is not useful for risk strat-

ification. With only 2 exceptions, all individuals with advanced
liver fibrosis had LSM ≥7.4 kPa, which together with findings
from Clark et al. suggest that LSM <7.1 kPa might be useful to
exclude the presence of advanced liver fibrosis. Since LSM
<7.1 kPa was seen in ~76% of Pi*ZZ carriers, this cut-off appears
to be well-suited to rule out the presence of advanced liver
fibrosis in the majority of these individuals. Meanwhile, the
AST-to-platelet ratio indices (APRI) <0.5 were seen in 5 Pi*ZZ
individuals with advanced liver fibrosis (Fig. 1B). In line with
the data from Clark et al.1 APRI appears inferior to LSM in ruling
out advanced liver fibrosis. Finally, while Clark et al. demon-
strated that GGT might be useful to indicate significant fibrosis,
it does not seem to be beneficial in advanced fibrosis, since 38%
of these individuals displayed normal GGT values (Fig. 1C).
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Fig. 1. Comparison of transient elastography-based liver stiffness measurements (A), APRI (B), GGT (C) levels with histologically determined fibrosis scores.
Medians and interquartile ranges are displayed. Following cut-off values are highlighted as a dotted line: LSM = 7.1 kPa; APRI = 0.5; GGT = upper limit of
normal. APRI, AST-to-platelet ratio index; AST, aspartate aminotransferase; GGT, gamma-glutamyltransferase; LSM, liver stiffness measurement.
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Reply to: ‘‘Assessment of liver phenotype in adults with
severe alpha-1 antitrypsin deficiency (Pi*ZZ genotype)’’

Establishing valid cut-offs for non-invasive measures of liver
fibrosis to assess liver phenotype in severe alpha-1 antitrypsin
deficiency

To the Editors:
We appreciate the interest and comments by Dr. Kumpers1 et al.
on our recent work characterizing the clinical and histological
findings in patients with severe alpha-1 antitrypsin (AAT) defi-
ciency.2 To that end, we reviewed how the proposed liver stiff-
ness measurements (LSM) ≥7.1 kPa performed in our cohort.
Using that cut-off, the prevalence of clinically significant fibrosis
defined as stage ≥2 would be 26%, which is remarkably similar
to the 23.6% reported by Hamesch et al.3 in a large study that
did not include biopsies. However, our population had fibrosis
stage confirmed, and the actual prevalence of fibrosis ≥2 was
approximately 35%. The reason for the discrepancy was that
an LSM ≥7.1 kPa misclassified the fibrosis stage in a significant
number of Pi*ZZ individuals (n = 8 over staged; n = 15 under
staged). This highlights the importance of performing a liver
biopsy in every patient when evaluating the diagnostic accuracy
of non-invasive fibrosis markers. Therefore, it is not surprising
that biopsies performed selectively on Pi*ZZ individuals at risk
of fibrosis actually confirmed significant liver fibrosis.1 We
agree that an established and validated cut-off (for LSM) would
be an important tool in evaluating patients with AAT deficiency.
When used to rule in liver disease, an LSM ≥7.1 kPa may be
valuable given their cohort contains a population with more
advanced disease. Our concern is that this cut-off had a poor
negative predictive value when applied to our cohort. The
strength in our study was that everyone was biopsied; however,
the few individuals with advanced fibrosis limited the ability to
establish an LSM that is more in line with established clinical
practice. We await better non-invasive markers of fibrosis to
rule out advanced disease. Overall, the similarities between
our smaller cohort from North America with biopsies and the
author’s large European cohort with multiple non-invasive
measures of fibrosis are notable.3 What is emerging from these
studies is that liver steatosis is a common finding either on
biopsy or as measured by controlled attenuation parameter
(CAP). We demonstrated that steatosis alone did not predict

fibrosis but that PAS + D accumulation and steatosis were
significantly associated with metabolic syndrome.2 Impaired
lipid metabolism and its association with alpha-1 accumulation
is an interesting hypothesis that deserves further study. The
presence of steatosis may be an early sign of cellular stress
and/or injury. In the future, measuring steatosis by CAP may
be a valuable tool for identifying those at risk.
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