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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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Linezolid for 
drug-susceptible 
tuberculosis
We appreciate the interest in 
and comments on our trial by 
Hüseyin Bilgin and colleagues1 and 
Saiam Ahmed and colleagues,2 which 
was done to assess the substitution 
of ethambutol with linezolid during 
the intensive phase of treatment 
of pulmonary tuberculosis.3 Several 
concerns were raised regarding our 
analysis of the results.

The first concern was our exclusion 
of 27 participants from the modified 
intention-to-treat analysis. As 
illustrated in figure 1 of the Article,3 
18 participants were excluded because 
they did not take the trial medication 
at all, and nine were excluded because 
of protocol violations, including 
absence of information regarding HIV 
antibody concentration or urine human 
chorionic gonadotropin concentration 
and enrolment despite the presence 
of leucopenia (<3·0 × 10³/µL). Another 
concern was our inclusion of patients 
with a positive Xpert MTB/RIF assay but 
negative sputum culture at baseline 
for analysis of the primary outcome. 
In fact, our trial involved patients with 
pulmonary tuberculosis with a positive 
Xpert MTB/RIF assay regardless of 
the culture status at baseline. We 
assumed a 10% culture failure rate in 
our calculation of the sample size, but 

cytokine responses that have better 
performance characteristics than 
interferon-γ and might simultaneously 
facilitate the distinction between 
latent and active tuberculosis.6 A 
test with the ability to make this 
distinction would be a major advance 
in facilitating clinical management. In 
addition, high rates of indeterminate 
(ie, uninterpretable) assay results 
in young children remain a major  
issue. As current IGRAs do not have 
sufficiently high sensitivity to exclude 
tuberculosis disease in children, and 
microbiological diagnosis in this 
age group is difficult, developing a 
reliable triage test remains a high 
priority. In the search for next-
generation immunodiagnostic tests 
for tuberculosis that perform more 
robustly across all age groups, it 
is therefore vital that children are 
included in future early-phase studies.
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This large multicentre study is a 
valuable contribution towards efforts 
to improve the diagnostic evaluation 
of suspected tuberculosis disease. 
The authors reported that second-
generation IGRAs (incorporating 
the additional antigens Rv3615c or 
Rv3879c) had higher sensitivity than 
T-SPOT.TB assays. They concluded 
that in low-incidence settings these 
tests “might have sufficiently high 
sensitivity…to facilitate prompt rule-
out of tuberculosis”.

As highlighted by the authors, 
this study did not include children, 
and therefore this conclusion might 
not necessarily apply to this age 
group. Substantial differences exist 
between the immune response to 
Mycobacterium tuberculosis in children 
and adults, and results from studies in 
adults cannot simply be extrapolated 
to children. These differences could 
explain why a study evaluating 
novel IGRAs in children younger 
than 5 years in India reported that 
enhanced enzyme-linked immunospot 
assays, using Rv3615c-encoded and 
Rv3879c-encoded antigens, did not 
improve the diagnostic performance 
of the standard enzyme-linked 
immunospot assay (which makes use 
of ESAT-6 and CFP-10 antigens).2

Furthermore, the study used the 
QuantiFERON-TB (QFT) Gold in-Tube 
assay that has since been replaced 
by the QFT-Plus assay, which was 
developed to improve sensitivity 
for detecting active tuberculosis by 
differentially stimulating CD4 and 
CD8 T cells. However, a 2019 study 
in children in a high-tuberculosis 
burden setting found no difference 
in performance between these two 
assays,3 and similar results have been 
reported in adults.4

Several promising new immuno
logical biomarkers (other than 
interferon-γ) that might enable 
the development of improved 
tuberculosis immunodiagnostic tests 
for children, have been identified in 
the past few years.5 These biomarkers 
include various mycobacteria-specific 
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