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Taiwan commits to 
eliminating hepatitis C 
in 2025

I read with great interest Talha Burki’s 
report1 “Eliminating hepatitis C”, in 
which he described situations in Egypt, 
Pakistan, Mongolia, China, Australia, 
and Rwanda. He reiterated that drugs 
alone are not enough for elimination, 
and that countermeasures, such as 
screening and accessibility of harm 
reduction services, are also needed. 
Elimination of chronic viral hepatitis is 
an ambitious task that needs national 
and international efforts, as was 
indicated by WHO.2

Because of its heavy disease burden, 
Taiwan has been fighting hepatitis B 
since the late 1970s,3 with successful 
results.4,5 Despite the fact that Taiwan 
is not a member of WHO and, for 
political reasons, WHO never helps 
Taiwan in the control of infectious 
diseases, Taiwan still took serious 
actions to follow the WHO guidelines 
on control of viral hepatitis.3 When 
the World Health Assembly adopted 
the Global Health Sector Strategy on 
viral hepatitis in 2016, it immediately 
caught the attention of the Taiwanese 
people and government, and efforts 
towards the elimination of chronic 
hepatitis C were seriously considered. 
After 2 years, the efforts from experts, 
public health officers, legislators, 
and the government leaders have 
culminated in a consensus of 
reaching the WHO goals in 2025—
ie, 5 years earlier than the 2030 
deadline set by WHO. Accordingly, 
the Taiwan Hepatitis C Policy 
Guideline 2018–20256 was approved 
and published at the beginning of 
2019. The government will provide 
US$1∙7 billion in the coming 8 years 
for the control of hepatitis C. Actions 
will include lowering the barriers of 

highly endemic settings because of 
the few true seronegative individuals 
(appendix).

As manufactures develop rapid 
diagnostic dengue tests to achieve an 
optimal balance between sensitivity 
and specificity they will need to 
prioritise specificity to ensure the safety 
of vaccinees. However, we argue that 
it is important that test sensitivity is of 
the order of 90% (appendix) or more 
as otherwise those who test negative 
might be, on average, at higher risk of 
hospitalised or severe dengue than they 
would be if they were vaccinated.
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test as a unifying indicator for an 
acceptable safety profile of a pre-
vaccination screening strategy. A high 
PPV ensures that a high proportion 
of individuals who test positive are 
not truly dengue-naive. The required 
sensitivity to achieve a high PPV will 
depend on the seroprevalence in the 
population on which the test is done 
and on the test specificity. Charts 
can be used to determine—for tests 
with different specificities and in 
different seroprevalence situations—
the minimum sensitivity needed to 
ensure that, for example, less than 
10% of test positives are actually 
dengue-naive (appendix).

We think that an additional 
reasonable criterion for the selection of 
a diagnostic test is that individuals  who 
are deemed ineligible for vaccination as 
a result of the test should be at a lower 
risk of hospitalised or severe dengue 
disease if they are left unvaccinated 
than if they are vaccinated.

High sensitivity ensures a low 
proportion of misclassifications 
among those who test negative, 
particularly in high-prevalence 
settings. In the Dengvaxia trials,4 
the 5-year cumulative incidence of 
dengue hospitalisation in vaccinees 
aged 9 years or older was reduced by 
1∙50 percentage points relative to 
the control group for seropositive 
participants (1∙88% [95% CI 1∙54–2∙31] 
in seropositive controls vs 0∙38% 
[0∙26–0∙54] in seropositive vaccinees), 
and increased by 0∙48 percentage 
points relative to the control group 
for seronegative participants (1∙09% 
[0∙53–2∙26] in seroponegative controls 
vs 1∙57% [1∙13–2∙19] in seronegative 
vaccinees). Hence, if more than 25% of 
individuals who test negative in a pre-
vaccination screening strategy are 
misclassified (ie, are not dengue-naive) 
then, on average, the individuals with 
a test-negative result would benefit 
from vaccination (appendix). In other 
words, a meaningful rapid diagnostic 
test will need a negative predictive 
value of at least 75%. This implies 
the need for high test sensitivity in 
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with enteric fever, using whole-
genome sequencing to type the strains 
from confirmed cases. Since the first 
imported case associated with this 
outbreak strain reported in September, 
2017, we have seen 13 further cases 
from Pakistan.2

A 45-year-old resident of London, 
UK, who attended the Arba’een 
pilgrimage in Iraq in October, 2018, 
presented in January, 2019, with 
short diarrhoeal illness followed by 
daily fevers, night sweats, and weight 
loss. Further investigations identified 
S Typhi in blood cultures. The strain 
was phenotypically an extended-
spectrum β lactamase (ESBL) producer 
and resistant to quinolones. Whole-
genome sequencing confirmed 
presence of the resistance genes 
blaCTX-M-15, aac(6’)-Iy, and the 83:S-F 
mutation in the gyrA quinolone 
resistance-determining region. The 
individual was successfully treated 
with oral azithromycin. Phylogenetic 
analysis showed that the strain was 
indistinguishable from another 
imported case of S Typhi, in which the 
individual presented in January, 2019, 
after a trip to Al Diwaniyah, Iraq. The 
second individual was successfully 
treated with oral co-trimoxazole. 

When compared with the Public 
Health England database of S Typhi 
genomes collected through routine 
surveillance of English cases (n=1250 
as of Feb 1, 2019, Bioproject, 
PRJNA248792), The two strains 
cluster within the H58 haplotype of 
which the recent outbreak in Pakistan 
is a member.3 The phylogeny reveals 
the Iraqi isolates are more closely 
related to an ESBL-negative strain 
recovered from an imported case from 
India in 2017. This finding suggests 
introduction of the Indian strain into 
Iraq and probable acquisition of the 
ESBL genotype in situ (appendix). 
Two Iraqi strains from 2019 are 
distinct from a previously described 
ESBL-producing, quinolone and 
azithromycin-resistant strain from 
Iraq.4 Although these ESBL strains 
are less resistant than the extensively 

access to care, screening strategies, 
continuum of care, preventive 
measures for high-risk populations, 
improving liver health literacy on the 
prevention of new infections and 
reinfections, liver disease manage-
ment, outcome evaluation of policy 
and interventions, and innovation, 
research, and development.

I strongly believe that the Taiwanese 
experience of the control of hepatitis C 
can be shared by other countries where 
infection is equally prevalent and the 
socioeconomic status is similar.
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Ceftriaxone-resistant 
Salmonella Typhi in a 
traveller returning from 
a mass gathering in Iraq
The large outbreak of ceftriaxone-
resistant Salmonella enterica serovar 
Typhi in Hyderabad, Pakistan, reported 
by Farah Naz Qamar and colleagues1 
highlights the substantial public health 
risk associated with a contaminated 
water supply in the absence of adequate 
vaccination. Public Health England has 
increased surveillance on returning 
travellers from Pakistan presenting 

drug-resistant strain from Pakistan, 
they highlight the escalating problem 
of multidrug resistance in Asia. 

Mass gatherings including pil-
grimages have long been a public health 
concern.5 In 2018, over 15 million 
pilgrims from across the globe took 
part in the Arba’een pilgrimage, many 
travelling overland from India and 
Pakistan. Improved public health 
measures, including better sanitation 
and vaccination are essential for 
preventing ongoing transmission.
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Advanced 
immunodiagnostic 
tests for paediatric 
tuberculosis 
We read with interest the Article by 
Hilary Whitworth and colleagues,1 
comparing the accuracy of com-
mercially available interferon-γ release 
assays (IGRAs) with second-generation 
IGRAs incorporating novel antigens.1 
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