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example, in a highly cited large multi-
centre study (n=2600 patients), the 
CTC sensitivity for detection of ≥10 mm 
colonic polyp was found to be 90%.3 
Another example is a pooled analysis 
(n=5328 patients) used recently by the US 
Preventive Service Task Force concluding 
that the CTC sensitivities to detect 6 mm 
and 10 mm colonic polyps were 86% and 
89%, respectively, which are significantly 
higher than the results reported by Cash 
et al.4 Despite such disparate findings, 
there is no attempt to explain the differing 
results of this trial compared with prior 
larger validated trials.

 ► The manuscript states that ‘All CCE 
videos and CTC images were evaluated 
by one of two expert central readers who 
documented study quality as well as loca-
tion and size of any colorectal polyps or 
masses’. It would be helpful to readers 
to understand the definition of ‘expert 
readers’ in terms of the number of CTC 
previously interpreted, degree of formal 
training and/or years of experience, espe-
cially in light of the surprisingly lower 
sensitivities of CTC described.

 ► Another missing component of this paper 
is the description of study limitations, 
even potential ones, which are an essen-
tial component of scientific discussion.5

 ► The following are the striking differ-
ences between CCE and CTC:
 – Difference in examination duration: 

the median time needed for CCE 
was about 5 hours versus usually 
less than 1 hour for CTC.1

 – Difference in intensity of bowel 
cleansing regimen: more intense 
bowel prep and cathartic boosters 
are needed for CCE.1 6

 – Difference in study completion 
rate: four patients assigned to CCE 
while one patient assigned to CTC 
had incomplete examination (the 
rate of incomplete examination is 
four times higher in the CCE arm 
compared with the CTC arm).1

Although these differences may not be 
directly related to diagnostic accuracy, a 
full discussion of both the advantages and 
the limitations of each screening modality 
would be helpful to readers when applying 
the results of any study to an individual 
patient’s circumstances.

 ► The wide exclusion criteria specific 
to the use of CCE (excluding patients 
with dysphagia, swallowing disorder, 
gastroparesis, bowel dysmotility, bowel 
stricture or fistula, patients with cardiac 
pacemaker or renal impairment) may 
limit the generalisability of the study 
findings.

We thank you and the readers for the 
time and attention to our concerns. We 
believe that more studies are needed to 
reach a conclusive recommendation.
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Role of the gut microbiome in 
mediating lactose 
intolerance symptoms

Misselwitz et al recently reviewed the 
multifactorial aspects of lactose intol-
erance (LI).1 Their work highlights 
the known effects of genetic makeup 
and dietary patterns in the occur-
rence of gastrointestinal symptoms in 
LI individuals. The authors define LI 
as the occurrence of gastrointestinal 
complaints on lactose exposure and 
discuss the wide variety of symptoms 
among LI patients.1 Regarding lactose 
metabolism, Misselwitz et al mention 
the influence of the gut microbiome, in 
particular that Bifidobacterium or other 
lactose- fermenting bacteria are reported 
to affect the levels of lactose in the gut. 
However, the impact of the gut micro-
biome on the occurrence of gut- related 
LI symptoms remains unclear.

We previously observed that the 
Bifidobacterium abundance in the adult 
human gut depends on the interaction 
between LI genetic variants and dairy 
intake.2 This observation complements 
other findings indicating a mutual 
relationship between the gut micro-
biome and host lactose metabolism.3–8 
However, these earlier analyses did not 
consider the occurrence of gastroin-
testinal symptoms. This inspired us to 
investigate whether the interplay of 
dairy consumption and Bifidobacterium 
affects the occurrence of gastrointestinal 
complaints in LI individuals.

We analysed data on gut complaints, 
genetics, gut microbiome and diet in 
959 participants of the Lifelines- DEEP 
Dutch population cohort. We classified 
LI genetic status based on the presence 
of the functional variant rs4988235 
associated with LI in Caucasian popu-
lations, as described earlier,2 and we 
found the LI recessive genotype (G/G) in 
81 individuals (8.4% of the cohort). We 
investigated microbiome composition 
using shotgun metagenomic sequencing 
of faecal samples2 and selected the rela-
tive abundance of the Bifidobacterium 
genus for our analysis. Dietary intake, 
including milk and other dairy products, 
was assessed using a food frequency 
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Figure 1 Bifidobacterium abundance and gut complaints in lactose intolerant (LI) individuals. 
(A) Higher Bifidobacterium abundance in individuals with the LI genotype (homozygous 
G/G) compared with the lactose tolerant genotypes (G/T and T/T) for SNP rs4988235. (B) In LI 
individuals, Bifidobacterium abundance is significantly associated with the total gastrointestinal 
complaints score (p=0.003). More specifically, Bifidobacterium abundance shows positive 
correlations with (C) abdominal pain, (D) gastrointestinal discomfort and (E) bloating. all numerical 
factors were subjected to rank- based inverse normal transformation.

Figure 2 Analysis of the direct and indirect associations between milk intake, Bifidobacterium 
abundance and gut complaints. Statistically significant associations are shown with blue arrows. 
The non- significant correlation is shown by the red arrow. The presence of gut complaints related 
to the consumption of dairy products in LI individuals is largely mediated by Bifidobacterium 
abundance. LI, lactose intolerance.

questionnaire. Total dairy consumption, 
in grams per day, was retrieved using 
the Dutch Food Composition tables.9 
Notably, there were no reports of 
complete avoidance of dairy consump-
tion among patients with LI. Lastly, gut 
complaints were assessed via a 7- day 
questionnaire where participants were 
asked to rank (from 1 to 5) their daily 
level of gastrointestinal discomfort in 
six categories: ‘abdominal discomfort’, 
‘bloating’, ‘burping’, ‘abdominal pain’, 
‘flatulence’ and ‘nausea’. The sum of 
the mean daily scores from each cate-
gory was used as the overall score of 
gastrointestinal complaints.

As reported previously, an 
increased Bifidobacterium abun-
dance was observed in LI individuals 
compared with non- LI individuals 
(pWilcox=4.56×10-9) (figure 1A) and was 
positively correlated with dairy intake 
in the LI group (R=0.22, p=0.05) 
but not in the non- LI group (R=0.02, 
p=0.48). No significant difference in 
dairy consumption was found between 
the LI and non- LI groups (pWilcox=0.31). 
In LI individuals, we observed a positive 
correlation between Bifidobacterium 
abundance and total gut complaints 
score (R=0.33, p=0.003) (figure 1B). 
Of the six specific gut complaints, 
Bifidobacterium abundance was posi-
tively correlated with abdominal pain, 
discomfort and bloating (figure 1C–E) 
but not with any other complaints (all 
p>0.26). We then performed a medi-
ation analysis to address how dairy 
intake and Bifidobacterium abundance 
would influence the occurrence of 
symptoms in LI individuals. Interest-
ingly, we found that the association 

between dairy intake and gastrointes-
tinal complaints was partially mediated 
by Bifidobacterium abundance (Propmedi-

ated=43%, p=0.054) (figure 2).
Our results provide evidence that 

specific gut symptoms, experienced by 
LI patients, might be the result of Bifido-
bacterium abundance in the gut, rather 
than a direct effect of lactose intake. 

This work supports initial reports 
where metabolic products of lactose- 
fermenting bacteria may be related to 
LI symptom occurrence.7 8 10
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CT colonography remains an 
important test for colorectal  
cancer

We read with interest the recent article 
by Cash et al comparing colon capsule 
(CCE) and CT colonography (CTC) with 
optical colonoscopy (OC) for detecting 
colonic polyps and colorectal cancer 
(CRC) in a screening population.1 The 
study reports low CTC detection rates 
for ≥6 mm and ≥10 mm polyps of only 
8.6% and 6.3%, respectively. These 
were much lower than the detection 
rates seen for CCE and OC. These 
results contradict larger trials, where 
the performance of CTC and OC 
tests are similar. The Dutch COCOS 
randomised controlled trial (RCT) 
in a screening population ultimately 
reported identical advanced neoplasia 
detection rates for CTC and OC.2 3 The 
UK SIGGAR RCT reported identical 
detection rates of 11% for large polyps 
or CRC.4 Earlier studies from the USA 
also support the use of CTC.5 6 The 
8.6% detection rate for ≥6 mm polyps 
at CTC reported here is remarkably low 
in comparison to prior reports where a 
rate of 14%–16% is typical.2 7

There are several plausible reasons 
for these discrepant results which 
have not been explored in the current 
manuscript.

The sample size calculations predicted 
a lower CTC polyp detection rate of 
15% vs 25% for CCE, rather than parity, 
without providing references to justify 
the statistical modelling.8 Given that this 
is an industry- sponsored trial of a CCE 
device it is important that such details 
are provided, as there is the potential 
for bias against CTC in the original trial 
design.

It is recognised that highly skilled 
screening colonoscopists perform better 
than those in the symptomatic service with 
higher adenoma detection rates, and lower 
postcolonoscopy CRC rates.9 Similarly, 
polyp detection rates for CTC are higher in 
larger, specialist centres and where adjuncts 
to detection are employed.10 In this study, 
the experience and training of operators in 
all arms of the study is assumed. However, 
on review of the trial protocol, the ‘base-
line’ CTC experience was 50 training cases, 
followed by 50 cases every 2 years to main-
tain skills, and total experience of 500 for 
central readers.8 This would not be consid-
ered ‘highly skilled’ in most international 
CTC research programmes or adequate for 
a screening radiologist. This is fundamental 
to the results, which are based purely on the 
analysis of a central reader. Publication of the 
detection rates of the central reader versus 
the local practicing radiologist might assuage 
this concern. Furthermore, the experience 
and training of the CCE central experts is 
not explained. In our opinion, this should be 
provided for the purposes of transparency, 
irrespective of modality. This information 
would be expected in any CTC publication as 
proof of the quality of the reference standard.

In addition, one of the benefits of CTC is 
that it requires lower volume bowel prepa-
ration than OC and CCE. A typical CTC 
regimen involves a low- residue diet and 
diatrizoic acid (Gastrografin) only. In this 
study, the regimen for CCE was an exten-
sive 3- day schedule of dietary restriction, 
stimulant laxatives, 4 L of osmotic laxatives, 
prokinetics, gastrografin and a bisacodyl 
suppository. This is unlikely to be tolerated 
or practical for routine use, particularly in 
older patients with comorbidities. Naturally, 
reduced bowel cleansing would result in 
fewer detected polyps in the CCE arm.

In summary, OC and CCE had higher 
polyp detection rates than CTC but the 
results are at odds with the published 
literature. There is very little explanation 
of the possible reasons for this. We feel 
that we have raised important questions 
for the investigators and their answers 
would allow better understanding of 
the reported substantial difference in 
performance.
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