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A nationwide cohort study with 
propensity score matching

Lee and colleagues recently published the 
first large- scale study to investigate the 
association between proton pump inhib-
itor (PPI) use and the infectious disease 
caused by COVID-19.1 Using a nation-
wide cohort sample with propensity score 
matching, they concluded that short- term 
current—but neither long- term current 
nor past—PPI usage was associated with 
worse outcomes of COVID-19. These 
results deserve some comments.

By decreasing the barrier effect of gastric 
acidity and thus promoting the survival 
of ingested pathogens, PPIs are a known 
risk factor for some enteric bacterial and 
virus infections.2 3 Based on the evidence 
for a fecal–oral transmission in COVID-
19, the authors made the hypothesis that 
PPI use might influence the susceptibility 
to COVID-19. Nevertheless, criteria 
other than biological plausibility should 
be taken into account when considering 
retrospective observational studies, in 
which information is not collected with a 

specific hypothesis in mind; level of expo-
sure to PPIs is unknown; and confounders 
and biases persist even after adjustments.4

One of these criteria is strength of 
association. In the study by Lee and 
colleagues, all adjusted ORs are below 2. 
Because weaker associations are less likely 
to be causal, some authors recommend 
that results of risk estimates (OR or RR) 
between 0.5 and 2.0 (also referred to as 
the ‘zone of potential bias’) should be 
rejected and considered non- informative.5 
Applying this criterion to the present study 
leads to questioning the clinical relevance 
of its findings.

In their discussion, Lee and colleagues 
reported that their study accounted for 
protopathic bias by excluding new nonste-
roidal anti- inflammatory drugs users and 
designing propensity score matching. 
However, their results are very sugges-
tive of protopathic bias since the increase 
in risk of worse clinical outcomes of 
COVID-19 only occurred in patients 
newly exposed to PPIs, this risk disap-
pearing in patients exposed for 1 month 
or more. It can therefore be hypothesised 
that a PPI was introduced in some of these 
patients in response to the early diges-
tive symptoms of COVID-19, before the 
infection was diagnosed. As noted by the 
authors, the same concerns about proto-
pathic bias have been raised about the 
association between PPI use and risk of 
pneumonia.6

Lastly, a statistically significant asso-
ciation was found between PPI use and 
worse outcomes of COVID-19, but not 
between PPI use and the infection rates of 
COVID-19 among tested patients, which 
suggests that confounding by indication 
seems very likely. Stress ulcer prophylaxis is 
actually recommended to be administered 
to critically ill patients who are assessed as 
high risk for GI bleeding, including those 
requiring mechanical ventilation or high- 
dose corticosteroids.7 Given the criteria 
used to construct the composite endpoints 
1 and 2 (ie, requirement of oxygen 
therapy, intensive care unit admission, 
administration of invasive ventilation, 
severe clinical outcomes of COVID-19 or 
death), the study was designed to select 
patients with both PPI prescription and 
worse outcomes of COVID-19. Baseline 
characteristics of included patients (see 
table 1) support this hypothesis, with 
patients in the ‘current PPI use group’ 
being older and having more comorbidi-
ties than in the other groups. The use of 
propensity score matching was a valuable 
but probably insufficient effort to fully 
balance these major differences in baseline 
characteristics.

For all these reasons, these results 
should be interpreted with caution. In 
the patients most severely affected by 
COVID-19 who require intensive care 
management, the proven benefits of PPIs 
should not be outweighed by a risk that 
remains hypothetical to date.
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Figure 1 The difference between water immersion, water exchange and CO2 colonoscopy.
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Use of water immersion instead 
of water exchange underlay the 
unfavourable outcomes in the 
water- assisted sigmoidoscopy 
(WAS) study

We read with interest the study by Rutter 
and colleagues on the role of water- assisted 
sigmoidoscopy (WAS) in the English 
National Health Service bowel scope 
screening, showing that the proportion of 
patients reporting moderate or severe pain 
were comparable between WAS and CO2 
technique (14% in WAS, 15% in CO2; 
p=0.47). The WAS group had statistically 
significantly lower adenoma detection rate 
(ADR) (11% vs 15%, p=0.03).1 Water- 
assisted colonoscopy consisted of two 
techniques distinguished by the timing of 
removal of infused water, predominantly 
during withdrawal (water immersion, WI) 
or during insertion (water exchange, WE) 
(figure 1). The authors stated that their 
method was water- assisted rather than 
full WE. However, as WI and WE have 
different impacts on insertion pain and 
ADR,2 we feel a need to comment on the 
insertion method used in the study. WE 
emphasises airless insertion and suction 
removal of water, debris, bubbles and 
air pockets during insertion. In contrast, 
the WAS technique did not mandate 
suctioning of water/faecal residue and one 
or two short blasts of CO2 were allowed 
during insertion. It appeared that the WAS 
technique was indeed WI, not WE. The 
data in this trial actually indicated that WI 

was not superior to CO2 in terms of inser-
tion pain and ADR for sigmoidoscopy.

Although the key principle of the 
WAS technique was to keep the lumen 
as collapsed as possible, no objective 
measures were provided to prove its imple-
mentation. To take a lesson from WE, 
which also entails collapsing the lumen 
during insertion, the amount of water 
infused and suctioned are tallied on arrival 
to the cecum. The two values should be 
almost equal to confirm proper applica-
tion of WE, indicating the lumen has been 
adequately collapsed. The authors had 
listed the volume of water and CO2 used 
as one of the secondary outcomes in their 
protocol, it is a pity the data were not 
reported. Removing water/faecal residue 
almost totally in the insertion phase, WE 
has been shown to be the least painful 
insertion method when compared with 
WI and CO2 insufflation.3 Even when WE 
was performed only in the left side of the 
colon, in a manner similar to that of the 
WAS less insertion pain was reported as 
compared with air insufflation.4

It was not surprising the WAS group 
had lower ADR than the CO2 group, as 
a previous study had shown WI reduced 
ADR as compared with air insufflation.5 
When water was infused into a less than 
ideally prepared colon (participants self- 
administered phosphate enema prior to 
the sigmoidoscopy in the current study) 
and not near- completely removed during 
insertion, the mix of water and faecal 
residue impeded the observation of 
the mucosa.6 In addition, washing the 
mucosa and suctioning the dirty water 
might distract the sigmoidoscopist from 
the main task of searching for the polyp 
during withdrawal, which was associated 
with decreased ADR.7 In contrast, WE 

increased ADR8–10 by salvage cleaning 
during insertion and reduction of multi-
tasking distractions during withdrawal.7

In conclusion, this study compared a 
suboptimal water- assisted method, that is, 
WI, with CO2 insufflation, resulting in a 
reduced ADR and similar patient- reported 
moderate to severe pain. WE, which 
achieved the highest ADR and least inser-
tion pain compared with WI, air and CO2 
insufflation during colonoscope,2 could 
be a better option for sigmoidoscopy in 
bowel scope screening programme. With 
only one enema before examination, 
residual debris and faeces plugging the 
suction channel and preventing the use of 
WE is a real concern. Additional prepara-
tions such as a low fibre diet and another 
enema the evening before the examination 
might help clean the colon to facilitate the 
application of WE.
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