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with intestinal trophism in children 
previously infected by SARS-CoV-2 
and carrying viral  reservoirs 
(appendix). In mice, adenovirus 
infection sensitises to subsequent 
S t a p h y l o c o c c a l - e n t e r o t o x i n - B -
mediated toxic shock, leading to liver 
failure and death.9 This outcome was 
explained by adenovirus-induced 
type-1 immune skewing, which, 
upon subsequent Staphylococcal 
enterotoxin B admin istration, 
led to excessive IFN-γ production 
and IFN-γ-mediated apoptosis of 
hepatocytes.9 Translated to the current 
situation, we suggest that children 
with acute hepatitis be investigated 
for SARS-CoV-2 persistence in stool, 
T-cell receptor skewing, and IFN-γ 
upregulation, because this could 
provide evidence of a SARS-CoV-2 
superantigen mechanism in an 
adenovirus-41F-sensitised host. If 
evidence of superantigen-mediated 
immune activation is found, 
immunomodulatory therapies should 
be considered in children with severe 
acute hepatitis.
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patients, but 72% of children with 
severe acute hepatitis in the UK who 
were tested for an adenovirus had 
an adenovirus detected, and out of 
18 subtyped cases in the UK, all were 
identified as adenovirus 41F.1,2 This 
is not an uncommon subtype, and it 
predominantly affects young children 
and immunocompromised patients. 
However, to our knowledge, adenovirus 
41F has not previously been reported to 
cause severe acute hepatitis.

SARS-CoV-2 has been identified in 
18% of reported cases in the UK and 
11 (11%) of 97 cases in England with 
available data tested SARS-CoV-2 
positive on admission; a further three 
cases had tested positive within the 
8 weeks prior to admission.2 Ongoing 
serological testing is likely to yield 
greater numbers of children with 
severe acute hepatitis and previous 
or current SARS-CoV-2 infection. 
Eleven of 12 of the Israeli patients 
were reported to have had COVID-19 
in recent months,3 and most reported 
cases of hepatitis were in patients too 
young to be eligible for COVID-19 
vaccinations. SARS-CoV-2 infection 
can result in viral reservoir formation.4 
SARS-CoV-2 viral persistence in the 
gastrointestinal tract can lead to 
repeated release of viral proteins 
across the intestinal epithelium, 
giving rise to immune activation.5 
Such repeated immune activation 
might be mediated by a superantigen 
motif within the SARS-CoV-2 spike 
protein that bears resemblance 
to Staphylococcal enterotoxin B,6 
triggering broad and non-specific 
T-cell activation. This superantigen-
mediated immune-cell activation has 
been proposed as a causal mechanism 
of multisystem inflammatory 
syndrome in children.4,7

Acute hepatitis has been reported 
in children with multisystem 
inflammatory syndrome, but co-
infection of other viruses was not 
investigated.8 We hypothesise that 
the recently reported cases of severe 
acute hepatitis in children could be a 
consequence of adenovirus infection 

See Online for appendix

Effect of the COVID-19 
pandemic on procedure 
volumes in 
gastroenterology in the 
Netherlands

The COVID-19 pandemic has 
challenged health-care systems across 
the globe. Reallocation of resources 
and personnel to COVID-19 wards 
severely affected all aspects of care, 
including closure of outpatient clinics 
and cancellation or postponement of 
procedures.1,2 We aimed to quantify 
the effect of the COVID-19 pandemic 
on nationwide procedure volumes in 
gastroenterology in the Netherlands 
during the early and later stages of the 
pandemic.

We used claims data extracted 
from the Dutch national health 
insurers information system (Vektis) 
to identify all gastroenterological 
health-care activities performed from 
Jan 1, 2019, to March 28, 2021, as part 
of a diagnosis treatment combination 
plan with a hepatogastroenterologist 
as the treating physician. The 
activities were analysed overall and 
across procedure types and diagnosis 
groups of interest (appendix pp 2–5). 
We compared absolute and relative 
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Figure: Procedure volumes during the COVID-19 pandemic.
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We observed major reductions in 
the number of procedures performed 
for diagnosis or treatment of chronic 
abdominal pain, inflammatory bowel 
disease, and other non-malignant 
disorders. The effect of this decrease on 
morbidity and quality of life of affected 
patients could also be significant 
as a result of delayed diagnosis and 
treatment.8,9 Nevertheless, some of 
these procedures could also have 
been superfluous and might not have 
needed to be performed.10

In conclusion, we observed profound 
reductions in gastro enterological 
procedure volumes during the first 
wave of the COVID-19 pandemic. 
Procedure volumes returned to or 
increased above reference levels 
during subsequent phases of the 
pandemic, which is a testament 
to the resilience and creativity of 
gastroenterology departments across 
the nation. Nevertheless, a significant 
backlog of postponed or cancelled 
procedures remained at the end 
of the study period; the long-term 
effects on quality of life, morbidity, 
and mortality requires careful further 
evaluation.
We declare no competing interests. The study was 
sponsored by the Foundation for Liver and 
Gastrointestinal Research (SLO) in Rotterdam, the 
Netherlands. The SLO had no influence on study 
design, writing of the manuscript, or the decision to 
submit for publication.

*Milan J Sonneveld, Sander 
Hardeman, Ernst J Kuipers, 
Wilmar de Graaf, 
Manon C W Spaander, 
Adriaan J van der Meer 
m.j.sonneveld@erasmusmc.nl

Department of Gastroenterology and Hepatology, 
Erasmus MC University Medical Center, Rotterdam, 
Netherlands (MJS, EJK, WdG, MCWS, AJvM); Dutch 
Healthcare Authority, Utrecht, Netherlands (SH)

1 Sonneveld MJ, Veldhuijzen IK, van de Laar TJW, 
Op de Coul ELM, van der Meer AJ. Decrease in 
viral hepatitis diagnoses during the COVID-19 
pandemic in the Netherlands. J Hepatol 2021; 
published online April 21. https://doi.
org/10.1016/j.jhep.2021.04.015.

2 Lantinga MA, Theunissen F, Ter Borg PCJ, 
Bruno MJ, Ouwendijk RJT, Siersema PD. Impact 
of the COVID-19 pandemic on gastrointestinal 
endoscopy in the Netherlands: analysis of a 
prospective endoscopy database. Endoscopy 
2021; 53: 166–70.

than reference levels in most diagnosis 
groups, except for colorectal cancer 
screening (–49·3%). During the 
second wave, only small decreases in 
procedure volumes were observed 
for most diagnosis groups; the major 
exception was the colorectal cancer 
screening programme (2342, 7·3%).

This study illustrates the enormous 
effect of the COVID-19 pandemic on 
gastroenterology departments in the 
Netherlands. This effect was mainly 
accounted for by a large decrease in 
procedure volumes during the first 
COVID-19 wave. Although overall 
procedure volume levels returned to 
reference levels during subsequent 
phases of the pandemic, major deficits 
remained at the end of the study 
period. The decrease in the number of 
procedures performed for colorectal 
cancer screening and surveillance 
could have important long-term 
sequelae. Based on the advanced 
neoplasia detection rate of 35·9% 
reported in the Dutch colorectal cancer 
screening programme,4 a large number 
of patients with advanced neoplasia 
potentially remain undiagnosed 
and untreated. Furthermore, post-
pone ment or cancellation of proce-
dures for surveillance of people 
at risk for colorectal cancer might 
increase their risk of advanced stage 
colorectal cancer.5 Concerns about 
missed diagnoses are furthered 
by a 42% decline in the number of 
colorectal cancer diagnoses during 
the first months of the pandemic.6 
Attention should be given to the 
unfavourable long-term effects on 
colorectal cancer-related morbidity 
and mortality because of the 
temporary suspension of colorectal 
cancer screening and surveillance 
programmes. Procedure volumes 
linked to malignancies more likely 
to present with urgent symptoms 
such as pancreatic cancer or 
cholangiocarcinoma were relatively 
preserved, which has translated to a 
smaller decline in the number of biliary 
and pancreatic cancer diagnoses in 
2020.7

changes for the index week during 
the COVID-19 pandemic with the 
reference week in 2019. We defined 
three timeframes on the basis of 
the number of weekly COVID-19 
admissions:3 the first wave from 
week 9 through week 22 of 2020; 
a subsequent recovery phase with 
relatively few admissions from 
week 23 through week 35; and a 
second wave with high ongoing 
admission rates from week 36 through 
to the end of the study period (figure).

We analysed 980 075 procedures. 
During the peak of the first COVID-19 
wave, the number of procedures 
decreased by 64·1% (figure). There was 
a deficit of 43 052 procedures at the 
end of the first wave, corresponding to 
a 34·5% decrease versus the reference 
period in 2019 (p=0·004; appendix 
p 6). During the recovery phase, the 
total procedure volume returned 
to reference levels (–1·2% vs 2019; 
p=0·590; appendix p 6) and remained 
stable during the second wave (0·5%; 
p=0·975; appendix p 6). At the end 
of the study period, a total deficit of 
42 882 procedures remained.

Change in procedure volumes varied 
across procedure types (p<0·001) and 
diagnosis groups (p=0·018; figure; 
appendix p 6). In terms of procedure 
type, the largest absolute decrease 
was observed for lower endoscopy 
(–28 628 procedures, –9·8%), whereas 
the most pronounced relative decrease 
was observed for non-endoscopic 
diagnostic procedures (–30·4%). The 
smallest difference was observed 
for urgent interventions (–2·5%). In 
terms of diagnosis groups, the most 
pronounced decrease was observed for 
procedures performed for colorectal 
cancer screening (–18·6%), motility 
disorders (–13·4%), or chronic 
abdominal pain and irritable bowel 
syndrome (–10·3%). Conversely, a 
smaller decrease was observed in the 
number of procedures performed for 
diagnosis or treatment of pancreatic 
or biliary neoplasia (–0·9%). During 
the recovery phase, procedure 
volumes returned to near or more 
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the provision of high-quality chronic 
disease care, promote clinical and 
research efforts, and reduce the burden 
that MAFLD presents to China’s 
tertiary specialist health-care system.4
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definition but is also a leading 
campaigner for change at the clinical 
interface.4,5 Since 2020, 131 MAFLD 
clinics have been established across 
30 provinces in China (appendix 
pp 1–4), all recognised by the Chinese 
Society of Hepatology. Clinical care 
is delivered by physicians and nurses 
according to standardised protocols 
and guidance from the Chinese 
Society of Hepatology, which includes 
minimum standards for the operation 
of clinics to improve the quality of care 
for patients with MAFLD (appendix 
pp 5–6).

The Chinese MAFLD Clinical Research 
Network has sought to establish 
a multidisciplinary care network, 
which involves hepatologists, 
endocrinologists, nutritionists, and 
pathologists, to evaluate metabolic 
risk in patients and develop holistic 
management approaches. Ultimately, 
the aim is to establish an all-in-one  
service for the integrated management 
of chronic metabolic disease, with a 
focus on MAFLD. We have developed 
a MAFLD screening panel to identify 
the presence of MAFLD and evaluate 
its severity within the constraints of 
our health-care system (appendix p 7). 
Our hope is to use these standardised 
tools and protocols to design optimal 
and personalised care plans to treat 
liver disease in the context of systemic 
metabolic dysfunction, which is 
the root cause of clinical adverse 
outcomes. Clinical experts on MAFLD 
pathophysiology from the Chinese 
MAFLD Clinical Research Network 
have conducted lectures, academic 
seminars, and patient education 
to ensure that new information is 
disseminated in a timely manner to 
non-specialist clinicians and patients 
alike. By use of the new MAFLD 
screening panel, the MAFLD clinics 
seek to better understand disease 
pathogenesis, evaluate metabolic risk 
factors, and prioritise care according 
to disease severity. We expect that 
the MAFLD clinics (with linkages to 
appropriate cardiometabolic care) will 
result in substantial improvements in 
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Promoting the term 
MAFLD: China in action
Changing the term non-alcoholic fatty 
liver disease to metabolic dysfunction-
associated fatty liver disease (MAFLD) 
has gained increasing traction from 
numerous international and regional 
societies, including the Asian Pacific 
Association for the Study of the Liver, 
the Latin American Association for the 
Study of the Liver, the Chinese Society 
of Hepatology, the Malaysian Society 
of Gastroenterology and Hepatology, 
and the Arabic Association for the 
Study of Diabetes and Metabolism. 
Simultaneously, key stakeholders, 
such as policy makers, hepatologists, 
endocrinologists, nutritionists, the 
pharmaceutical industry, nurses, and 
patient advocates, have indicated 
strong support for this new term.1–3

China is not only a strong advocate 
for the MAFLD terminology and 

Hepatitis C in pregnancy 
and the TiP-HepC registry
Over a fifth of hepatitis C virus 
(HCV) infections occur in women of 
childbearing age.1 At least 19 countries, 
including the USA, have policies or 
guidelines recommending universal 
HCV screening during pregnancy.2 
However, options for management 
and treatment of HCV infection during 
pregnancy are not well defined. Typical 
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