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Metabolic endotoxemia as related to metabolic syndrome in an elderly male
population at high cardiovascular risk.
A Awoyemi MD1,2, M Trøseid MD PhD2,3,4, S Solheim MD PhD1,2, H Arnesen MD PhD1,2, I Seljeflot
PhD1,2
1Center

for Clinical Heart Research, Department of Cardiology, Oslo University Hospital Ullevål, Oslo, Norway;
of Clinical Medicine, Faculty of Medicine, University of Oslo, Norway; 3Research Institute of Internal
Medicine, Oslo University Hospital Rikshospitalet, Oslo, Norway; 4Section of Clinical Immunology and Infectious
diseases, Oslo University Hospital, Rikshospitalet, Norway.
2Institute

Background: Metabolic syndrome (MetS) is a condition that represents a 1.5-2.5 fold increased risk
of developing cardiovascular disease (CVD). The syndrome is strongly associated with downstream
markers of systemic inflammation, including CRP, IL-6 and TNFα. Recent studies have shown that
chronic exposure to lipopolysaccharide (LPS) have shown to induce features of MetS in experimental
studies. LPS interacts with the innate immune system, facilitated through LPS-binding protein (LBP)
and the co-receptor CD14.
Purpose: We investigated whether MetS and its components are associated with markers of gut
leakage, measured by LBP and soluble CD14 (sCD14).
Methods: We examined 476 men, aged between 65-75 years, all at high CV-risk. 38% (n=179) met
the MetS criteria’s according to the Adult Treatment Panel III (NCEP).
Results: Divided into groups dependent on the presence or absence of MetS, no significant
differences in LBP or sCD14 were observed (13.06 vs 12.67 ug/ml, p=0.59 and 1281 vs 1305 ng/ml,
p=0.12, respectively). Regarding MetS constituents, LBP correlated significantly, although weakly
to waist circumference and insulin (r=0.10, p=0.02; r=0.10, p=0.04, respectively). When dividing
LBP and sCD14 into quartiles, increased prevalence of MetS with ascending quartiles of LBP was
observed (p for trend = 0.05), and when comparing subjects in Q4 to Q1, an increased risk of MetS
were furthermore observed (OR 1.76 CI 1.04-3.00, p = 0.04). Both markers correlated significantly
to CRP, IL-6, IL-18 and TNFα (p<0.05, for all).
Conclusion: Although we only found weak correlations between the measured gut leakage markers,
MetS and its components, a trend for increased prevalence of MetS with increasing quartiles of LBP
indicate a potential role of the innate immune system.
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Gut microbiome and lifestyle for colorectal cancer risk classification
Paula Berstad1, Elina Vinberg1, Geir Hoff1, Øyvind Holme1 and Trine Rounge1
1Cancer

Registry of Norway

Colorectal cancer (CRC) symptoms are unspecific and often emerge at a late disease state. Screening
reduces CRC mortality, but current screening tests are either invasive or hampered by poor accuracy.
New improved tests for CRC screening are urgently needed.
Presence of certain bacteria in the gut are strongly associated with CRC. It is now possible to analyse
the microbiome in large epidemiological studies and hence discover disease biomarkers. Gut
microbiome clearly interacts with diet, lifestyle and medicine use, but this is poorly understood. This
interplay may explain some of the strong association between western lifestyle and CRC risk.
We will present the design of a sub-study financed by the Cancer Society within the Bowel Cancer
Screening in Norway (BCSN) trial where we aim to assess interactions between advantaged
neoplasia, lifestyle, medicine use, and the gut microbiome and its functions (CRCbiome). We are
now recruiting 2000 participants that has tested positive for fecal blood. They will answer
questionnaires on diet and lifestyle factors and provide fecal samples pre and post-colonoscopy (two
timepoints). Clinical data from the colonoscopy and prescription medication use will also be obtained.
We are preparing for large-scale analyses of the microbiome. Based on reproducibility, repeatability
and cost we have established a high-throughput 16S sequencing protocols for microbiota profiling
(Raju et al, JMM). We will also present pilot data from a time and cost-effective and ligase-free
metagenome protocol and comparison with Nextera shotgun metagenome profiles.

Figure. Recruitment to the CRCbiome study from the BCSN trial.
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The effect of prebiotics on GLP-1 and glycemic control in type 2 diabetes: A
randomised clinical trial
Eline Birkeland1,5, Sedegheh Gharagozlian1, Hanne G. Løvstad2,3, Kåre I.Birkeland4,5, Anne-Marie
Aas1,2,5
Division of Medicine, Department of Clinical Service, Oslo University Hospital, Norway1, Department of Endocrinology,
Morbid Obesity and Preventive Medicine, Oslo University Hospital, Norway2, Hormone Laboratory, Oslo University
Hospital, Norway3, Department of Transplantation Medicine, Oslo University Hospital, Norway4, Institute of Clinical
Medicine, University of Oslo, Norway5

Objective: Cross-sectional studies have demonstrated associations between type 2 diabetes (DM2)
and imbalanced microbiota, and reduced levels of or response to gut hormones regulating appetite
and glycemic control. Beneficial health effects of prebiotics on these and other parameters have been
found in healthy individuals However, little is known about effects of prebiotics in DM2.
Aims: To investigate effects of prebiotic fibers on gut microbiota and gut hormones regulating blood
glucose and appetite in DM2.
Methods: In this crossover trial a total of 36 men and women with DM2 were randomised to start
with 16 g oligofructose/ inulin or placebo. The participants were given each treatment for 6w, with a
4w wash-out period included between the two interventions. Before and after each period, blood
samples were drawn and concentrations of glucose, insulin, C-peptide, GLP-1, PYY and ghrelin were
measured during a meal tolerance test. The participants also delivered feces samples .
Results: Twenty-five participants completed the intervention. Preliminary results did not reveal any
significant effect of prebiotics over placebo on glycemic control or appetite hormones (GLP-1
samples not yet analyzed) after six weeks of treatment. At present, analyses of microbiota
composition and change in feces samples are being performed at NOFIMA.
Conclusion: Treatment with prebiotics did not have an impact on glycemic control and appetite
hormones in DM2. Impaired incretin effect in this population is a possible explanation and an ongoing
discussion. Results from the GLP-1 analyses might contribute in answering this question.
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Effect of smoking on gut microbiota in a cohort of normal Italian subjects; a
cross-country population study
Magdalena Kauczynska Karlsson1, Angelo Zullo2, Sergio Peralta3, Fabio Pace4, Christina Casén1
1Genetic

Analysis AS, Oslo, Norway; 2Endoscopy Unit, Ospedale Nuovo Regina Margherita, Roma, Italy; 3Endoscopy
Unit, Azienda Ospedaliera Universitaria, Palermo, Italy; 4Department of Gastroenterology, Ospedale Bolognini di Seriate,
Bergamo, Italy.

Introduction The composition of the gut microbiota is relatively stable throughout adult life, but the
microbiome is susceptible to the influence of factors such as of bacterial infections, antibiotics, diet,
and smoking, and can thereby be transiently or permanently altered.
Methods To characterize dysbiosis, we conducted 16S rRNA analysis using GA-map™ Dysbiosis
Test [1] of fecal samples collected from normal Italian adults residing in 3 regions of Italy (N = 78,
50% female, median age 55). Participants were recruited from subjects coming to the clinic for
colonoscopy in connection to the national screening program, with no abnormal findings. Each
participant also completed a 16-question questionnaire.
Chi-square test was used to determine differences in proportions, with p < 0.05 for significance.
Results In total 60% (47/78) of normal Italian adults were determined to be normobiotic, 36% (28/78)
were determined to have mild dysbiosis, and 4% (3/78) were determined to have severe dysbiosis.
Among 27 smoking subjects, 15 (56%) were determined to be dysbiotic, while only 16 (31%) of 51
non-smoking subjects were dysbiotic. The proportion of dysbiosis between the two groups was found
to be significant (p = 0.04). We observed high variability in the profiles of fecal microbiota among
the Italian adults. However, smoking subjects tended to have reduced markers for Actinobacteria
(mainly the genus Bifidobacterium), Firmicutes, and Lactobacillus, while increased markers for
Bacteroidetes.
Conclusion We used the GA-map™ Dysbiosis Test to determine and characterize dysbiosis in
normal Italian adults. The present study showed that the composition of the fecal microbiota of
normal Italian adults, while highly variable, was strongly associated with subjects' smoking habits.
Altogether, our results indicate a 40% proportion of dysbiosis in normal Italian adults, which may
possibly be caused by environmental factors such as dietary or smoking habits, as we observe a 25%
higher proportion of dysbiosis among smokers as compared to non-smokers.

References: [1] Casén C, et al. (2015) Deviations in human gut microbiota: a novel diagnostic test
for determining dysbiosis in patients with IBS or IBD. Aliment Pharmacol Ther.; 42(1):71-83
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Gut microbiota in the first 2 years of life and the association with BMI at age 12
in a Norwegian birth cohort
Merete Eggesbø, Maggie A. Stanislawski, Nina Iszatt, Catherine A. Lozupone
Recent research suggests that the gut microbiota may play a causal role in the development of obesity
and possibly contribute to transgenerational transmission of obesity risk. Here we examine the earlylife gut microbiota at days 4, 10, 30, 120, 365, and 730 in 165 infants and how its associated with
BMI z-scores at age 12 in the Norwegian prospective NoMIC cohort.
We also identify specific BMI-associated taxa related to maternal overweight and excessive
gestational weight gain. Results: Taxonomic phylogeny, assessed by 16S rRNA gene sequencing, at
days 10 and 730 was significantly associated with BMI at 12 years. The gut microbiota taxa at two
years of age explained over 50% of the variation in childhood BMI. The subset of the early-life taxa
within the gut microbiota that best predicted later childhood BMI showed substantial overlap with
the maternal taxa that were most strongly associated with maternal overweight and excessive weight
gain in pregnancy. Conclusion: Our results offer preliminary evidence that the infant gut microbiota
at 2 years of age may have potential to help identify children at risk for obesity and offer opportunities
for preventive strategies.
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Figure 1. Amount of variation explained in BMI z-score at age 12 explained by the infant gut
microbiota at each sampling time. This plot shows the estimated R2 values with 95% confidence
intervals from the repeated cross validation of the random forests to predict childhood BMI z-scores
based on infant gut microbiota characteristics at each sampling time, both adjusted for confounding
factors (breastfeeding, delivery mode, antibiotic exposures, gestational age at birth, and twins status)
and unadjusted.
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Fecal microbiota transplantation in patients with Systemic Sclerosis – a pilot
study
Håvard Fretheim1, Øyvind Midtvedt1, Anders Heiervang Tennøe1, Henriette Didriksen1, Torhild
Garen1, Espen Bækkevold1, Johannes R. Hov1, Knut EA Lundin1, Brian K. Chung1, Marius Trøseid1,
Øyvind Molberg1 and Anna-Maria Hoffmann-Vold1.
1Oslo

University Hospital, Oslo, Norway.

Background/Purpose: Up to 90% of patients with systemic sclerosis (SSc) have symptoms from the
gastrointestinal (GI) tract with a distinct alteration of the intestinal microbiome. We aimed to
determine the safety and efficacy of gut microbiota transplantation (GMT) and assess the effect on
GI-symptoms and the general disease activity.
Methods: SSc patients (n=10) were randomized to the patented single-donor Anaerobically
Cultivated Human Intestinal Microbiome (ACHIM) or placebo. All participants in this doubleblinded, placebo-controlled pilot trial had objective GI-involvement and fulfilled the 2013 SSc
classification criteria. ACHIM treatment was administered during upper gastroscopy at week 0 and
2. Patients were monitored for an additional 14 weeks (week 4, 8, 12 and 16 post-treatment). GIsymptoms were reported using the ULCA-GIT score questionnaire. Primary end-point was defined
as the minimally clinically important difference.
Results: Patients treated with GMT (n=5) reported mild and short-term side effects, including
abdominal bloating (4/5), intermittent diarrhea (4/5), nausea (1/5) and constipation (1/5). One patient
in the placebo group was excluded due to laryngospasms during the first gastroscopy and one patient
suffered duodenal perforation during the last gastroscopy, requiring intravenous antibiotics. Baseline
and prospective changes in UCLA-GIT score are demonstrated in figure 1, showing clinical
improvement in total UCLA GIT-score and diarrhea. Five patients reported fecal incontinence at visit
1; three of them received GMT and reported restoration of continence.
Conclusion: We conducted the first double-blinded, randomized clinical GMT trial in SSc patients
and observed reduced GI symptoms and clinically meaningful improvement in diarrhea and fecal
incontinence after treatment with GMT. Larger trials are needed to confirm the results of this pilot
study.
Figure 1:
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Antibiotic resistance in culturable oral anaerobic bacteria
Ida Haukåen Stødle1, Anne Karin Kristoffersen1, Karianne W. Gammelsrud2, Jørgen V. Bjørnholt2,
Peter Gaustad2, Morten Enersen1
1Department

of Oral Biology, Faculty of Dentistry, University of Oslo, Norway. 2Department of Microbiology, Oslo
University Hospital, Norway. 3Professor emeritus, Faculty of Medicine, University of Oslo, Norway.

INTRODUCTION: Increasing antimicrobial resistance (AMR) worldwide has raised the awareness
of this alarming development. However, the anaerobic bacteria are not yet explored thoroughly. We
have investigated the prevalence of resistant anaerobic bacteria from the culturable biofilm of
periodontal and peri-implant infections. The resistance mechanisms of these anaerobic bacteria are to
be further explored.
METHODS: Clinical bacterial samples from 60 individuals were cultivated in an anaerobic chamber,
in 90% N2, 5% CO2 and 5% H2, for 7-10 days, at 37°C. MIC gradient strips (Etest ) were directly
applied onto inoculated agar plates. Eight different antibiotics were tested. Bacterial isolates that grew
within the inhibition zone, were categorized as resistant and identified by Matrix Assisted Laser
Desorption Time of Flight Mass Spectrometry (MALDI-TOF MS) on species level with a log (score)
>2.0., and/or by 16S rRNA gene sequencing by the Sanger method.
RESULTS & DISCUSSION: We detected resistant anaerobic species in 15 patient samples. Three
of the samples contained strains resistant to more than one class of antibiotics, and three patients
harbored more than one resistant anaerobic isolate.
Prevotella-species were most frequently isolated. Other isolates included Fusobacterium nucleatum
subsp. vincentii, Porphyromonas pasteri, Eggerthia catenaformis, Cutibacterium acnes and
Bacteroides fragilis. Penicillin G dominated as the least effective antimicrobial drug, but resistance
was also detected against Clindamycin, Piperacillin-tazobactam, Tetracyclin, Chloramphenicol and
Meropenem.
CONCLUSIONS: Resistant bacterial isolates were detected in 25% of the test material. The direct
MIC-gradient strip method may be suitable for screening of AMR in culturable anaerobic bacterial
communities.
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Effects of a standardized gut microbiome transplantation on the IgM binding of
fecal bacteria; preliminary data from a Systemic Sclerosis intervention trial
Chung B, Didriksen H, Fretheim H, Bækkevold E, Roksund Hov J, Trøseid M, Molberg Ø,
Hoffmann-Vold AM.
Background/Purpose: Growing evidence suggests secretory immunoglobulin (Ig)A in the gut
strongly regulates host-microbiota symbiosis however the role of secretory IgM remains poorly
understood. Herein, we sought to determine the effects of standardized gut microbiota transplantation
(GMT) on the proportion of IgA- and IgM-bound fecal bacteria in patients with systemic sclerosis
(SSc), an autoimmune disorder marked by frequent gastrointestinal (GI) afflictions and gut dysbiosis.
Methods: Fecal samples from SSc patients randomized to repeated duodenal infusions of placebo
(n=3) or single-donor anaerobically cultivated human intestinal microbiome (ACHIM;
clinicaltrials.gov: NCT03444220, n=5) were collected at baseline and after two infusions (week 4).
Fecal bacteria were identified using SytoBC DNA stain and IgA and IgM bound
was measured by flow cytometry.
Results: Average percentages of IgA- and IgM-bound fecal bacteria were similar between the GMT
and placebo groups at baseline. After two infusions (week 4), minimal changes in IgA- bound bacteria
were observed in both groups however the percentage of IgM-bound fecal bacteria significantly
reduced in patients receiving GMT compared to placebo (Figure 1). Reduction of IgM-bound in the
GMT group significantly shifted the IgA/IgM ratio from baseline to week 4 whereas no change in the
IgA/IgM ratio was observed over the same interval in placebo-treated controls.
Conclusion: GMT with a standardized cultivated microbiome in SSc patients induces a shift from
IgM-bound fecal bacteria to IgA-bound bacteria.

16

17

Figure 1: Percentage (%) of IgA- and IgG-bound fecal bacteria in SSc patients at baseline and after two infusions (week 4) of GMT
or placebo and the IgM/IgA ratio in the two groups.

Selective IgA deficiency in humans is associated with reduced gut microbial
diversity
Silje Fjellgård Jørgensen MD, PhD1-3, Kristian Holm MSc1,3,4, Magnhild Eide Macpherson MD1-3,
Christopher Storm-Larsen1,3,4, Martin Kummen MD, PhD1,3,4, Børre Fevang MD, PhD1-3, Pål Aukrust
MD PhD1-3, Johannes Roksund Hov MD PhD1,3,4
1Research

Institute of Internal Medicine, Division of Surgery, Inflammatory Diseases and Transplantation, Oslo
University Hospital, Rikshospitalet, Norway. 2Section of Clinical Immunology and Infectious Diseases, Department of
Rheumatology, Dermatology and Infectious Diseases, Oslo University Hospital, Rikshospitalet, Norway. 3Institute of
Clinical Medicine, University of Oslo, Norway. 4Norwegian PSC Research Center, Division of Surgery, Inflammatory
Diseases and Transplantation, Oslo University Hospital Rikshospitalet, Norway.

Background: Selective immunoglobulin (Ig) A deficiency (SIgAD) is the most common primary
immunodeficiency affecting 1:700 Caucasians. In the gut, IgA is important for mucosal defence
against microbes and for retaining a mutual beneficial interaction with commensal bacteria. Although,
murine models have shown that IgA deficiency affects the gut microbiota composition, human studies
on SIgAD are scarce.
Objectives: To characterize the gut microbiota in SIgAD patients.
Methods: We performed 16S rRNA-based profiling of stool samples in 14 SIgAD patients, 50
common variable immunodeficiency (CVID) patients (who are deficient of both IgG and IgA and/or
IgM) and 166 controls.
Results: Microbial diversity (Chao1, a bacterial richness estimate) was lower in SIgAD patients than
in healthy controls, (P<0.001, Figure 1a), but similar in SIgAD and CVID patients. In addition, other
alpha diversity metrics like Shannon (P=0.005) and PD whole three (P=0.004) showed a significant
reduction in alpha diversity in SIgAD patients compared to controls. We found no association
between the ‘number of courses of antibiotics in the last year’ and alpha diversity (Figure 1b).
Twenty-one taxa were significantly different in SIgAD patients compared to healthy controls.
Particularly, Phascolarctobacterium, Flavonifractor, Intestinimonas and a not specified Eubacterium
from the fissicatena group in the Lachnospiraceae family were increased in SIgAD, whereas three
different taxa from the Ruminococcaceae, Lachnospiraceae and Erysipelotrichaceae were decreased
in SIgAD compared with controls.
Conclusion: Humans with selective IgA deficiency have reduced gut microbial diversity and
altered abundances of multiple bacteria compared to healthy controls.
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Figure 1. Low intra-individual microbial diversity in selective Immunoglobulin A deficient patients,
which does not correlate with number of courses of antibiotics in the last year. (a) Alpha diversity
(Chao1) in SIgAD, CVID and controls. The comparison is made by Mann–Whitney U test and
significant P-value is marked as ***P<0.001 b) Scatterplot comparing number of courses of
antibiotics in the last year (excluding the last month) versus alpha diversity, Chao1, Rho: Spearman's
rank correlation coefficient. 1 Excluding the last month.
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Positioning microbiome analysis for precision medicine
Morten L. Isaksen PhD, CEO Bio-ME AS

Microbiome analysis will become a vital part of optimal Precision Medicine regimes in the future.
Current methodology is not optimal for rapid, high throughput, low cost and accurate analysis of the
microbiome. Bio-Me’s proprietary Microbiome Profiling Assay (MPA) overcomes these challenges.
MPA, combined with high-quality Biobank data from HUNT 4 gives superior insights into better
Precision Medicine regimes. This will contribute to better outcomes in clinical trials and become
important Companion Diagnostics tools for optimal stratification of patients.
Bio-Me’s MPA test is developed in collaboration with Thermo Fisher, and provides detailed
microbiome analysis (down to species level resolution) for hundreds of bacteria, and allows hundreds
of samples to be analyzed quantitatively in less than a day at low cost. In addition to being the optimal
tool for biomarker discovery and Companion Diagnostic, it also makes larger, longitudinal studies
within reach of many more research groups.
The presentation will highlight some of the benefits of MPA, and provide data from a demonstration
study that highlights the usefulness of the test in various intervention studies.
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Fecal microbiota transplant in primary Clostridium difficile infection – A proofof-concept trial
Frederik E. Juul1,2, Hilde Skudal3, Mari N. Øines4, Håvard Wiig5, Øystein Rose6, Birgitte Seip7,
Jørgen Valeur8, Tore Midtvedt9, Mette Kalager1,2, Øyvind Holme2,5, Hans-Olov Adami1,2,9, Magnus
Løberg1,2, Kjetil Garborg1,2, Michael Bretthauer1,2
1Department

of Transplantation Medicine, Oslo University Hospital, Oslo, Norway. 2Clinical Effectiveness Research
group, University of Oslo, Oslo, Norway. 3Department of Medicine, Sykehuset Telemark, Skien, Norway. 4Department
of Gastric Surgery, Rigshospitalet, Copenhagen, Denmark. 5Department of Medicine, Sørlandet sykehus, Kristiansand,
Norway. 6Department of Medicine, Vestre Viken Bærum Hospital, Norway. 7Department of Medicine, Vestfold Hospital,
Tønsberg, Norway. 8Department of Medicine, Lovisenberg Hospital, Oslo, Norway. 9Karolinska Institutet, Stockholm,
Sweden.

Introduction
Fecal microbiota transplant (FMT) is an effective treatment for recurrent Clostridium difficile
infection (CDI). We conducted a proof-of-concept trial to investigate FMT for primary CDI.
Methods
Patients with primary CDI (acute diarrhea with ≥3 loose stools/day and positive C. difficile stool test)
at six Norwegian hospitals were randomized to either standard oral metronidazole 400 mg t.i.d for 10
days or FMT. The FMT group received a single enema of 60 mL anaerobically cultivated human
intestinal microbiota (ACHIM AB, Vallingby, Sweden). The primary endpoint was clinical cure with
no CDI recurrence within 70 days. Clinical cure with the allocated treatment and no recurrence was
defined as full primary response. Patients achieving clinical cure after additional treatment, but with
no recurrence, were defined as having full secondary response.
Results
Of 20 eligible patients, nine were randomized to FMT, and 11 to metronidazole. Full primary
response was observed in five patients (56%) in the FMT group vs. five patients (45%) in the
metronidazole group (figure 1). Full secondary response was observed in two patients in the FMT
group and no patients in the metronidazole group. Thus, clinical cure with no CDI recurrence was
observed in 7 patients (78%) in the FMT group and five patients (45%) in the metronidazole group.
There were no serious adverse events in either group.
Conclusions
This proof-of-concept trial indicate that FMT may be an alternative to antibiotics in primary CDI. A
larger phase III trial is underway.
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Rosuvastatin alters the function of the human gut microbiome: a randomized
double-blind placebo-controlled trial
Martin Kummen1,2,3, Ole Geir Solberg4, Christopher Storm-Larsen1,2,3, Kristian Holm1,2,3, Asgrimur
Ragnarsson5, Marius Trøseid2,3,6, Beate Vestad2,3, Rita Skårdal4, Arne Yndestad2,3,7, Thor Ueland2,3,8,
Asbjørn Svardal9, Rolf K. Berge9,10, Ingebjørg Seljeflot2,11, Lars Gullestad2,4, Tom H. Karlsen1,2,3,12,
Lars Aaberge4, Pål Aukrust2,3,6, Johannes R. Hov1,2,3,12.
1Norwegian

PSC Research Center, Department of Transplantation Medicine, Oslo University Hospital Rikshospitalet,
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Rationale: Statins, originally discovered for their anti-microbial properties, are cholesterol lowering
drugs used in the management of coronary artery disease, and one of the most commonly prescribed
group of drugs in Western countries. The gut microbiome and the metabolites it produces have been
implicated in the pathogenesis of cardiovascular disease, and contribute to the variation of blood lipid
levels. Yet, our knowledge of how this widely used pharmacological agent affect the human gut
microbiome and related metabolites is scarce.
Objective: Investigate the effect of statins on the gut microbiota in a randomized placebo-controlled
double-blinded trial of rosuvastatin treatment in females undergoing coronary angiography for chest
pain but with no or minimal coronary artery disease, ClinicalTrials.gov-ID: NCT01582165.
Methods and Results: We analyzed stool samples from a randomized placebo-controlled doubleblinded trial of rosuvastatin treatment in women without significant coronary artery disease (n=66).
Compared to the placebo group, rosuvastatin treated participants showed a reduction in the genetic
potential to transport and metabolize precursors of the pro-atherogenic metabolite trimethylamine-Noxide (TMAO, P<0.01, Figure 1A) and a corresponding increase of precursors in plasma (P<0.01,
Figure 1B). Exploratory analyses in the rosuvastatin group showed that participants with the best
treatment response (defined as above the median increase in high density to low density lipoprotein
[HDL/LDL] ratio) showed a significant decrease in TMAO values (P<0.05), compared to other
participants, who showed an increase in TMAO (Figure 1B).
Conclusions: Our data suggest that statins exert effects on the gut microbiome relevant to their
protective role in cardiovascular disease. ClinicalTrials.gov ID: NCT01582165.
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Gut microbiota composition and interactions with diet: Dysbiosis in heart
failure is partly related to lower fiber intake
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Aims: We previously reported differences in gut microbiomes between HF and controls, with
decreased potential for butyrate production in HF. We now aimed to explore potential associations
with diet, aetiology, clinical outcome and microbial-dependent metabolites.
Methods: Two independent, cross-sectional cohorts (discovery, n=40 and validation, n=44) of
patients with systolic HF and healthy controls (n=266) were characterised by sequencing of the 16S
rRNA gene. Dietary and metabolite data were available for the validation cohort and follow-up data
were available for the discovery cohort.
Results: The overall microbial community (beta diversity) differed between patients with HF and
healthy controls in both cohorts (P<0.05). Patients with HF had a lower Firmicutes/Bacteroidetes
(F/B)-ratio than controls (P = 0.005), with a decreasing trend going from healthy controls via ischemic
HF to non-ischemic HF (p for trend <0.05). Furthermore, patients reaching a clinical endpoint (heart
transplant or death) showed lower alpha diversity and lower F/B-ratio compared to healthy controls
(P < 0.01). We next explored potential associations between diet, microbial-dependent metabolites
and gut microbiota composition. Meat intake was associated with levels of TMAO (P = 0.016).
Bacterial richness and abundance of several genera in the Firmicutes phylum were positively
associated with fiber intake.
Conclusions: Chronic HF patients showed an overall shift in their gut microbiota composition
compared to controls, which was also associated with HF etiology and clinical outcome. As dysbiosis
of HF was related to low fiber intake, dietary patterns should be included in future studies, both as
covariates and potential treatment targets.
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Correlations between gut microenvironment and symptoms in patients with
diarrhea-predominant irritable bowel syndrome
Tarek Mazzawi1,2,3, Gülen Lied Arslan1,2,3, Johannes R. Hov4, Jørgen Valeur5, Dag André Sangnes1,
Odd Helge Gilja1,2,3, Jan Gunnar Hatlebakk1,2,3, Trygve Hausken1,2,3
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Hospital, Bergen, Norway; 3Center for Nutrition, Department of Clinical Medicine, University of Bergen, Bergen;
4Norwegian PSC Research Center, Section of Gastroenterology and Research Institute of Internal Medicine, Division of
Surgery, Inflammatory Diseases and Transplantation, Oslo University Hospital and University of Oslo, Oslo, Norway;
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Background
Diarrhea-predominant irritable bowel syndrome may be associated with altered gut
microenvironment (gut microbiota and SCFAs). The aim is to study the correlations between the gut
microenvironment and IBS symptoms.
Methods
The study included 13 IBS-D patients according to Rome III criteria and 13 healthy subjects (HS).
Feces were collected from both groups and stored in special freezers (-80°C) until analysis.
Microbiota analysis was performed by sequencing 16S rRNA gene with Illumina Miseq technology.
Fecal concentrations of major SCFAs (acetic, propionic and n-butyric acids) were analyzed by
vacuum distillation followed by gas chromatography. The patients completed several questionnaires.
Results
IBS-D patients had significantly reduced Clostridium, Actinobacteria, Bifidobacteria and
Gardnerella compared to their HS (P=0.02, 0.03, 0.0007 and 0.0002, respectively). The concentration
of n-butyric acid was significantly lower in IBS-D patients (P=0.049). Using Spearman test, positive
correlations were found in IBS-D patients between nausea and Clostridium sensu stricto; abdominal
pain and acetic acid; constipation and Actinobacteria and Bifidobacteria; diarrhea and
Proteobacteria, Escherichia-Shigella and Ruminococcus gnavus. Inverse correlations were found
between diarrhea and Ruminococcus Faecalibacterium; and Anorexia and Firmicutes-Negativicute.
Questionnaire scores of both EPQN-12 (neuroticism) and Hospital Anxiety and Depression (HAD
anxiety) correlated inversely with Bacteroides and positively with Actinobacteria, Bifidobacteria and
Firmicutes and n-butyric acid. N-butyric acid had inverse correlation with Bacteroides and positive
correlations with Actinobacteria, Firmicutes, Firmicutes Erysipelotrichia and Pseudomonas.
Ruminococcus gnavus correlated positively with propionic acid and acetic acid.
Conclusions
Patients with IBS-D had several alterations in the gut microenvironment, which correlated with their
symptoms.
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Altered gut immunity in immunological non-responders is partly restored by
probiotics
Malin H Meyer-Myklestad1,2, Martin Kummen2,3,4, Birgitte Stiksrud1,2, Kristian Holm2,3,4, Dag
Kvale1,2, Anne Ma Dyrhol-Riise1,2, Ingebjørg Seljeflot2,6, Marius Trøseid2,4,7, Johannes Hov2,3,4, Asle
W Medhus5 Dag Henrik Reikvam1.
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of Oslo, Norway. 3Norwegian PSC Center, Division of Surgery, Inflammatory Diseases and Transplantation, Oslo
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Background: Immunological non-responders (INR) have increased non-AIDS morbidity. A
proposed mechanism for INR’s inferior prognosis is microbial translocation across gut mucosa, which
promotes chronic immune activation. In-depth immune function in gut mucosa of INR has not been
systematically assessed, nor have the effects of probiotics.

Methods: In a cross-sectional study, we included three groups of Caucasian age-matched men: 20
INR (ART>4 years with HIV RNA <50 copies/ml and CD4 count <400 cells/µL for >3.5 years); 20
immunological responders (IR) (ART>4 years with HIV RNA <50 copies/mL and CD4 count >600
cells/µL for >3.5 years) matched on nadir CD4 count; and 20 HIV-negative controls. Mucosal
biopsies from the terminal ileum and the sigmoid colon, fecal samples and blood were collected. INR
received probiotics (>1.2*1010 cfu/day with five mixed probiotic strains) for 8 weeks in an open-label
phase II exploratory interventional trial (NCT02640625), followed by an end-of-study colonoscopy.
Lamina propria mononuclear cells were isolated and after mitogenic stimulation, frequencies of Th17
(CD4+IL-17+), Th22 (CD4+IL-22+) and Th1 (CD4+IFNγ+) were measured by flow cytometry.
Soluble CD14, IL-6, CD163, CRP, Zonulin, IL-18, intestinal fatty acid binding protein (iFABP),
LBP, LPS and CD25 were analyzed by ELISA. The microbiome was characterized by 16S rRNA
gene sequencing (V3-V4).

Results: INR had increased serum levels of iFABP and sCD14 compared with controls (p<0.05).
The frequencies of gut mucosal Th17 and Th22 were not significantly different between the three
groups. After stratifying INR and IR according to blood CD4/CD8 T cell ratio, INR with low (<0.5)
CD4/CD8-ratio had significantly higher frequencies of gut mucosal Th17, Th22 and Th1 cells than
IR with high (>1.0) CD4/CD8 T cell ratio (p<0.01). In INR, probiotics for 8 weeks significantly
reduced the frequency of Th22 cells in terminal ileum (p<0.05), with a corresponding increase in
mucosa-adherent bacterial diversity (Shannon Diversity Index, p<0.01 and Phylogenetic Diversity,
p<0.05), whereas no significant changes were observed for the soluble markers.
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Conclusions: INR had increased markers of impaired mucosal barrier function. INR with low blood
CD4/CD8 T cell ratio had elevated frequencies of mucosal CD4 subsets, indicating a more proinflammatory tissue environment. The alterations were partially reversed by probiotics, providing a
rationale for further trials of gut targeted treatment in INR.
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Fecal microbiota profiles in treatment-naïve pediatric inflammatory bowel
disease- associations with disease phenotype, treatment and outcome.
Christine Olbjørnab, Milada Cvancarova Småstuenc, Espen Thiis-Evensend, Britt Nakstadab, Morten
H Vatne, Gøri Perminowf
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Objectives: Microbiota imbalance, dysbiosis, has been identified in inflammatory bowel disease
(IBD). We explored the fecal microbiota in pediatric patients with treatment-naïve IBD, non-IBD
patients with gastrointestinal symptoms and healthy children, its relation to IBD subgroups and
treatment outcome.
Methods: Fecal samples were collected from 235 children below 18 years of age. Eighty had Crohn’s
disease (CD), 27 ulcerative colitis (UC), 3 IBD Unclassified (IBDU), 50 were non-IBD symptomatic
patients and 75 were healthy. The bacterial abundance of 54 predefined DNA markers was measured
with a 16s rRNA DNA based test using GA-map™ technology at diagnosis and after therapy in IBD
patients.
Results: Bacterial abundance was similarly reduced in IBD and non-IBD patients in 51/54 markers
compared to healthy (p< 0.001). Prevotella was more abundant in patients (p< 0.01). Extensive IBD
distribution was associated with higher Veillonella (p<0.01) and Ruminococcus gnavus (p=0.02)
abundance. Biologic therapy treated patients (58%) had lower Firmicutes and Mycoplasma hominis
abundance (p<0.01) than conventionally treated. High Proteobacteria abundance was associated with
stricturing/penetrating CD, surgery (p<0.01) and non-mucosal healing (p<0.03). Low
Faecalibacterium prausnitzii abundance was associated with prior antibiotic therapy (p=0.001),
surgery and non-mucosal healing (p<0.03). After therapy IBD patients had unchanged dysbiosis.
Conclusions: Similar fecal microbiota profiles differentiated IBD and non-IBD symptomatic patients
from healthy children. Severe dysbiosis in pediatric IBD was associated with an extensive,
complicated phenotype, biologic therapy, and non-mucosal healing. Dysbiosis persisted after therapy,
regardless of treatments and remission status. Fecal microbiota profiles may be of prognostic value
and aid in treatment individualization.
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Figure 1: Sensitivity and specificity of Proteobacteria, Enterobacteriaceae and Shigella/Escherichia
abundance in differentiating Crohn’s disease phenotypes (stricturing/penetrating versus inflammatory
disease behavior) using the area under the receiver operator characteristics curve (AUROC) analysis.

Abbreviations: CD, Crohn’s disease; AUC, area under the curve
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Is amniotic fluid of women with uncomplicated term pregnancies free of
bacteria?
Eva Maria Rehbinder, MD1,2,3,*, Karin C. Lødrup Carlsen, Professor, MD, PhD1,2,#, Anne Cathrine
Staff, Professor MD, PhD1,5,#, Inga Leena Angell, Msc4 , Linn Landrø MD, PhD3, Katarina Hilde,
MD1,5, Peter Gaustad Professor emeritus, MD, PhD1,6, Knut Rudi, Professor, PhD4
1Faculty
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BACKGROUND: The “sterile womb” paradigm is debated. Recent evidence suggests that the
offspring’s first microbial encounter is before birth in term uncomplicated pregnancies. The
establishment of a healthy microbiota early in life might be crucial for reducing the burden of diseases
later in life.
OBJECTIVE: We aimed to investigate the presence of a microbiota in sterilely collected amniotic
fluid in uncomplicated pregnancies at term in the Preventing Atopic Dermatitis and Allergies in
children (PreventADALL) study cohort.
STUDY DESIGN: Amniotic fluid was randomly sampled at cesarean sections in pregnant women
in one out of three study sites included in the PreventADALL study. From 65 pregnancies at term,
where amniotic fluid was successfully sampled, we selected 10 from elective (planned, without
ongoing labour) cesarean sections with intact amniotic membranes (non-ROM group) and all 14 with
prior rupture of membranes (ROM group) were included as positive controls. Amniotic fluid was
analysed by culture-independent and culture-dependent techniques.
RESULTS: The median (min-max) concentration of prokaryotic DNA (16S rRNA gene copies/ml;
ddPCR) was low for the non-ROM group (664 (544-748)) – corresponding to the negative controls
(596 (461-679)), while the ROM group had more than 10-fold higher levels (7700 (1066-251430)) (p
= 0.0001, by Mann-Whitney U-test). Furthermore, bacteria were detected in 50 % of the ROM
samples by anaerobic culturing, while none of the non-ROM samples showed bacterial growth.
Sanger sequencing of the ROM samples identified bacterial strains that are commonly part of the
vaginal flora and/or associated with intrauterine infections.
CONCLUSION: We conclude that fetal development in uncomplicated pregnancies occurs in the
absence of an amniotic fluid microbiota and that the offspring microbial colonization starts after
uterine contractions and rupture of amniotic membrane.
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Ejaculate microbiota of birds: inter-specific variation and disease transmission
Melissah Rowe, Eric de Muinck, Simen Fredriksen, Diana Carneiro, Bastiaan Star, and Pål Trosvik.
Normal sperm function is critical to successful reproduction. Thus, factors affecting sperm production
and performance can impact male fertility and reproductive success. One such factor is exposure to
bacteria, which sperm may encounter in the male reproductive tract. Bacteria can directly damage
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Figure 1. Ejaculate microbiota of sparrows and fairy-wrens. (A) boxplots showing differences in Shannon
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Childhood growth and early gut mycobiota
Kasper Schei1, Ekaterina Avershina2, Knut Rudi2, Melanie Rae Simpson1, Torbjørn Øien1, Saideh
Salamati3 & Rønnaug Ødegård1,3
1NTNU

– Norwegian University of Science and Technology; 2NMBU Norwegian University of Life Sciences; 3St.Olav
University Hospital.

Introduction: Childhood growth is an important part of a child’s development, mainly regulated by
genetic factors, functioning endocrine systems and nutrition (1). A rediscovered ‘human organ’, the
gut microbiota, may impact these growth regulators. The fungal part of the gut microbiota, the
mycobiota, constitutes a substantial part of the total gut microbial community (2). Although in a clear
minority in terms of cell counts, the large fungal cells, relative to bacteria and their eukaryotic abilities
complement how the gut may interact with the human host. For several decades, live fungi (like
Saccharomyces cerevisiae, baker’s yeast) have been used as growth promotors in piglets and cattle,
resulting in increased growth and better feed efficiency, possibly through the GH-IGF and TSH-T4
axes (3). No one has yet investigated whether the childhood mycobiota could affect the childhood
growth.
Material and methods: In a prospective cohort of 298 children, we collected faecal samples at four
time-points within the first two years of life and recorded height and weight from birth until nine
years of age. The fungal abundance in the faecal samples was quantified by qPCR of ITS1 and a
sample selection was Illumina sequenced. Mixed models analyses were applied due to repeated
growth measurements.
Preliminary results: The early gut mycobiota was identified in 58-78 % of children (0 and 2 years,
respectively, with CT-value of 40 as cut-off) and showed a succession towards an adult mycobiota at
about 2 years (4). Higher fungal abundance at 1 year was related to a lower BMI (β = -0.10, 95% CI:
-0.18, 0.01, p = 0.03) and weight (β = -0.10, 95% CI: -0.21, 0.00, p < 0.05) between 0-1 year, but not
with height. At 2-9 years, a higher fungal abundance was associated with taller children (β = -0.12,
95% CI: 0.00, 0.23, p = 0.04).
Discussion: Although not designed to prove causality, this study supports the hypothesis that the
fungal mycobiota could impact childhood growth, possibly through increasing the growth hormoneIGF1 axis and thyroid axis, as shown in piglets. An increased metabolic rate (through thyroid
hormones) could explain lower BMI in the first year of life, whereas the increased height 2-9 years
can be explained by increased GH-IGF and thyroid hormones. This finding has not been reported
before and calls for more investigations of the growth-regulating abilities of the myco- and
microbiota.
Reference list: 1. Kliegman RL. Nelson Textbook of Pediatrics. Growth, development and behavior Elsevier; 2016. 2.
Underhill DM, Iliev ID. The mycobiota: interactions between commensal fungi and the host immune system. Nature
reviews Immunology. 2014;14(6):405-16. 3. Jiang Z, Wei S, Wang Z, Zhu C, Hu S, Zheng C, et al. Effects of different
forms of yeast Saccharomyces cerevisiae on growth performance, intestinal development, and systemic immunity in
early-weaned piglets. Journal of Animal Science and Biotechnology. 2015;6(1):47. 4.
Schei K, Avershina E, Øien T,
Rudi K, Follestad T, Salamati S, et al. Early gut mycobiota and mother-offspring transfer. Microbiome. 2017;5(1):107.
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Impact of narrow spectrum penicillin on the oral and fecal microbiome and
resistome in a young child.
Kjersti Sturød, Achal Dhariwal and Fernanda Petersen
Department of Oral Biology, Faculty of Dentistry, University of Oslo, Oslo, Norway

Background: Antibiotics are the most commonly prescribed medication for children. However, the
impact of narrow spectrum antibiotics on their developing microbiome is still unknown. We have
investigated the impact of a five-day course of fenoxymethylpenicillin on taxonomic diversity and on
antibiotic resistance gene (ARGs) development in fecal and oral microflora of a one-year-old child.
Our aim was to detect what impact narrow spectrum antibiotics have on a developing microflora.
Material and Methods: Samples were collected at baseline, at day 5 and 1 month after
administration of antibiotics. Metagenomic shotgun sequencing was performed, and reads were
aligned to taxonomic and ARG databases.
Results: Exposure to fenoxymethylpenicillin substantially altered the fecal microbiome after five
days of treatment, and was still altered after 30 days, however, the taxonomic profile was more similar
to baseline at day 30, than at day 5. The oral microbiome was more robust, with only small changes
between the timepoints. Overall, we identified ARGs encompassing four antibiotic classes in the oral
samples, and seven classes in the fecal samples. The number of different ARGs detected did not
change considerably between the timepoints in the oral samples, but ARG abundance was highest at
day 5. Most ARGs were found at day 30 in the fecal samples.
Conclusion: The composition of the fecal microbiome and resistome was considerably altered after
treatment with narrow antibiotics in a young child, and the changes were still observable one month
after antibiotic exposure. The oral microbiome and resistome are more resilient to antibiotic exposure.
Figure 1. Heatmap representing relative
abundance of antibiotic resistance genes in
the fecal and oral microbiota.
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Normalization of butyrate-producing Faecalibacterium after 12 weeks
intervention with delayed-release dimethyl fumarate in multiple sclerosis
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Introduction: Recent data suggest that patients with multiple sclerosis (MS) have a distinct gut
microbiota profile. Delayed-release dimethyl fumarate (DMF) is an orally administered drug for
relapsing- remitting MS (RRMS), which has been associated with initial gastrointestinal (GI) sideeffects in some patients.
Objectives: To determine if DMF alters the abundance and diversity of commensal gut bacteria, and
if these changes are associated with GI side-effects.
Methods: In this study, 36 patients with RRMS received either DMF (n=27) or an injectable MS
disease-modifying therapy (n=9) for 12 weeks, collecting GI- symptoms rating scale (GSRS) and
stool samples. Stool samples were analyzed by sequencing of the V3-V4 region of the 16s rRNA
gene. We included 165 healthy individuals as controls.
Results: At baseline, 17 microbial genera were significantly altered in MS patients compared with
healthy controls, including a decline in the abundance of Faecalibacterium in MS patients (P=0.001).
At 2 weeks, we observed a reduction of Actinobacteria (P=0.03) mainly driven by a reduction of
Bifidobacterium (P=0.06). At 12 weeks, the DMF-treated patients experienced an increased
abundance of Firmicutes (P=0.02), mostly driven by Faecalibacterium (P=0.01).
Conclusions: A 12-week treatment with DMF was associated with alterations in the gut microbiota
profile, including a near-normalization of the low abundance of the butyrate-producing
Faecalibacterium seen in MS patients. It could therefore be speculated that direct effects on the gut
microbiome are part of the therapeutic actions of DMF. Short term depletion of Bifidobacterium was
observed after initiation of DMF; however, the study was underpowered to firmly link microbiota
changes to GI-symptoms
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