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“Changes in weight and glycemic control following obesity treatment
with semaglutide or tirzepatide by discontinuation status”

..was reported on by GMA, WEWS, US News, The Independent (redistributed by Yahoo News and
MSN), and more.
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Featured Publication - C.diff

Impact of empiric antibiotics on risk of Clostridioides difficile - a causal interference

observational analysis

Q: Can you provide a lay
summary of the article?

Dr. Pappas: One of the most
feared complications of
antibiotics is an infection called
Clostridioides difficile, or C.diff,
which is an infection of the
colon, which occurs when
antibiotics clear out lots of
normal bacteria that live in the
intestines and, in their place, a
difficult to kill bacterium
flourishes. And so, one of the
things that we get concerned
about when we give antibiotics
for long periods of time or very
potent antibiotics is that we will
cause C.diff,and it can be a
terrible complication.

The antibiotics that we give are
clearly associated with C.diff.
We know that the more
antibiotics we give, the more
cases of C.diffwe find, but that
association is highly
confounded, and it's not clear
how many of those cases of
C.diff are because we extended
antibiotics for too long or used
overly broad antibiotics.

We know that patients with
severe infection benefit from
early aggressive antibiotic
therapy. When we don't know

what's causing the infection, we
should, generally, treat for a
wide variety of bacteria and
then narrow our therapy... aswe
get more information. So, it
would be really nice if we knew
how much harm our antibiotics
caused and not how much harm
they were associated with. And
S0, my coauthors and | tried to
estimate that harm by doing a
few things.

So, first, we used a cohort of
patients who were admitted with
COVID in the first wave of the
pandemic, so before
widespread vaccine availability.
The advantage of doing that is
that all of the patients in this
study were admitted with a viral
infection, so there shouldn't
really be relationships between
use of an antibiotic and future
outcomes. We often use broad
spectrum antibiotics when
people are very sick, but
because, in this cohort, we know
they were admitted with COVID,
and we know COVID is not
affected by bacteria, there's not
a lot of reason to believe that
the future outcomes are
affected by one antibiotic or
another, other than because of
the antibiotic.

So, second, we used a causal
inference observational design,
which emulates a hypothetical
trial where we would have taken
patients where it wasn't clear
whether to give an antibiotic or
not and then randomized them
to one of those two conditions.
The ideal way to study this
would be to take a large number
of patients where you weren't
sure if you should extend
treatment by one day or stop it
immediately and flipped a coin,
and then, for half of them, gave
an extra day of antibiotics, and
for half of them, didn't, and then
studied the outcomes. And
although we will not have that
randomized trial done
prospectively, if you have a large
number of patients and you
know what things lead people to
either extend or not extend
antibiotics, you can emulate
that. And so, | think because it's
so hard and expensive to run a
randomized trial where you did
that in advance, this should be
about the best evidence we
have for how many cases of
C.diff an extra day of antibiotics
is likely to create.

Q: How did you end up using
COVID patients?



In the first wave of the
pandemic, HCA, the large for-
profit healthcare corporation,
which runs a lot of hospitals in
the US, wanted to make some of
its data available to researchers
to study COVID, and the deputy
director of AHRQ asked some
hospitalist researchers around
the country if there was
something we might be able to
do with that data set. But the
thing that struck me about
COVID was that everyone else in
the country was studying
COVID, and | couldn't think of a
way in which | would contribute
to care of COVID patients more
than the recovery trial or the
REMDESIVIR trial, which were
large and industry funded. |
couldn't think of a good way
that, without a team, and grant
money, and a big project already
underway, | would be able to
help take care of COVID
patients immediately. But in
thinking about how one could
learn about how to better care
for our patients while using a
large data set with COVID, |
started to think about the
complications that we caused in
caring for those patients.

And one of my old friends,
Valerie Vaughn, had recently
published a study showing that
about half of patients
hospitalized with COVID got
antibiotics, which struck me as
probably unhelpful since, again,
it's a virus. And the 50% number

stood out to me, and | thought,
if it is true that about half of
these patients are getting
antibiotics that they don't need,
and the antibiotics shouldn't
affect future outcomes except
through the complications that
they cause, that would be an
ideal group of patients in which
to study this particular harm of
antibiotics.

Q: How do you think that this
study relates to the
problematic overuse of
antibiotics and the rise of
antibiotic-resistant
pathogens?

Dr. Pappas: Antibiotic
resistance is important, both for
patients themselves and for all
of society. One interesting thing
about antibiotics is that there
are patient level harms:
diarrhea, C.diff, allergic
reactions, and there are
complications like antimicrobial
resistance that also have effects
on everyone else in society. And
S0, antibiotics are, in some ways,
a harder question of decision
making because an ideal
physician would balance both
the responsibilities to his or her
patient and try and make an
optimal decision for his or her
patient but also try to be a good
steward of societal harms and
societal resources. And | think
this paper estimates one of the
downstream harms of broad-
spectrum antibiotics, just C.diff.

| hope that this approach that |
took, of trying to rigorously
estimate that harm of a therapy
for which we don't have a
randomized trial instead of just
taking the associations at face
value, can help us be smarter
about lots of treatments that we
use in the hospital.

[ think it is very hard for humans
to give appropriate weight to
harms that are further into the
future or only indirectly related
to our actions. So, here, you
might say “Selection for
resistant organismsis a future
problem and is only modestly
related to whether | continue
antibiotics today.”

“C.diffis a future problem, one
that's only a little bit related to
whether | continue antibiotics
today.” | thinkit's hard for
humans to give appropriate
weight to those harms. | could
invoke climate change for a
broader example, right? What |
do, what flight | take today, is
only related to future climate
change a little bit.

It's hard for us to give
appropriate weight to those
things, and so | would guess that
most of us in medicine probably
underestimate the harms of
antibiotics only because human
psychology makes it very hard
for us to appropriately weight
those future consequences. But
that is a guess, not a carefully
calculated estimate.



Q: What are optimal next
steps for this study? Do you
foresee future studies or
interventional changes in
practitioners?

Dr. Pappas: | think the most
surprising thing from the results
here were that this analysis
suggests that IV vancomycin is
perhaps the antibiotic that most
increases risk of hospital-onset
C.difficile. 1 do not know why
that should be. | hope that
smarter microbiologists can pick
up that thread from here to try
and better understand why that
should be the case.

And, until we better understand
that, because | think this is the
best estimate of how much
C.diffrisk increases with a dose
of antibiotics, | think a pathway
for antimicrobial stewardship
would be to be more careful
about vancomycin than other
antibiotics.

From my study, it seems like the
difference between other
broad-spectrum antibiotics and
one another is fairly modest.
The difference between Zosyn
and levofloxacin, say, is pretty
modest. The difference
between Zosyn and ceftriaxone
is fairly modest, but the
difference between vancomycin
and no vancomycin is bigger.
And so, if you were trying to be
more mindful of how frequently
you were exposing patients to
unnecessary antibiotics,

vancomycin would be a good
one to try and focus on. In part
because we only add it for one
organism, for MRSA. Most of the
broad-spectrum antibiotics, like
Zosyn, that we use cover
resistant forms of Staph aureus,
as well as other organisms. We
add vancomycin because MRSA
isn't. And because vancomycin
seems to be the organism that
most precipitates C.diff, and we
can test for MRSA, it should be
the one that we can deescalate
most quickly. And so, | think that
is a promising target for how to
take better care of patientsin
the interim, even as | hope our
microbiologists will think more
carefully about why that should
be in the first place, which, as |
said, | don't think | understand.



Featured Publication - MASLD

Association of Components of Metabolic Syndrome and the Progression of

Nonalcoholic Fatty Liver Disease

Q: Can you provide a lay summary of the
study?

A: This study aimed to understand how metabolic
syndrome (MetS) and its individual components
affect the progression orimprovement of
nonalcoholic fatty liver disease (NAFLD). NAFLD
is a condition where fat builds up in the liver
without alcohol being involved and can lead to
liver damage over time. The condition is recently
changed to call metabolic dysfunction associated
steatotic liver disease. In our study, metabolic
syndrome was defined as having 3 or more
metabolic risk factors including large waist
circumference, high blood sugar, high blood
pressure, low HDL cholesterol, and high
triglyceride.

Using data from a large, long-term study involving
452 adults with confirmed NAFLD and an average
follow up of 4.3 years, we found that while
metabolic syndrome was linked to more severe
liver damage at the beginning of the study, it
didn't appear to be a key factor in whether the
disease got worse or better over time. However,
patients with high blood sugar or diabetes had a
higher risk of fibrosis progression, while those
with high blood pressure were less likely to
experience worsening.

Q: How did this study come about? Is this a
follow up study from previous research?

A: Previous research showed the associations
between metabolic syndrome and severity of
NAFLD, but none has looked at the effect of
metabolic syndrome on disease progression. This
study builds on previous research by exploring

new aspects of how metabolic syndrome
interacts with NAFLD over time, and it uses data
from the ongoing NASH CRN registry, which has
allowed us to track these effects in detail.

Q: Were there any results you weren't
expecting/were surprised by?

A: Yes, there were a couple of surprising findings.
One of the most unexpected results was that
metabolic syndrome itself was not associated
with fibrosis progression or regression, even
though it was linked to more severe liver disease
at baseline. We often think of metabolic
syndrome as a key driver of NAFLD outcomes, so
we expected it to be predictive of disease
trajectory over time. One reason for this could be
that MetS is a broad, composite diagnosis. It may
"dilute" the effects of the individual risk factors.
For example, in our study, impaired glucose
tolerance or diabetes was clearly associated with
fibrosis progression, but other components were
not. So, if you bundle them all together, you might
miss the signals from the individual components
that actually matter most.

Another surprising result was that hypertension
was associated with a lower risk of fibrosis
progression. That's counterintuitive, since
hypertension is typically viewed as a harmful

factor in metabolic diseases. One hypothesis is
that certain antihypertensive medications—like
ACE inhibitors or ARBs—may have protective
effects on the liver, but our study wasn't designed
to test that directly. The data also did not have
information about these specific medications.



This finding definitely warrants further
investigation.

Q: Why is research in this area important to
continue?

A: Research in this area is critically important
because nonalcoholic fatty liver disease (NAFLD)
is now one of the most common chronic liver
conditions worldwide, and it can progress to
serious outcomes like cirrhosis, liver failure, and
even liver cancer. Yet, we still don't fully
understand which patients are most at risk of
progression and how to best intervene early.

Our findings highlight that not all metabolic risk
factors contribute equally to disease progression,
which means that lumping them together under
the umbrella of metabolic syndrome may not be
the most effective approach. Continuing research
can help refine risk prediction, identify which
patients need the most aggressive management,
and ultimately lead to more personalized and
targeted treatment strategies.

In the long term, better understanding of the
mechanisms linking metabolic health and liver
disease could also open the door to new
therapies and prevention strategies—not just for
liver disease, but for the broader metabolic
diseases that often accompany it.

Q: What are optimal next steps for this study?
Do you foresee future studies or
interventional changes on the physician level?

A: The next logical step is to validate these
findings in larger and more diverse populations,
especially since our cohort was predominantly
White and came from specialized liver centers.
We also need to explore the underlying
mechanisms behind why some individual
components of metabolic syndrome - like
impaired glucose tolerance — drive fibrosis
progression while others, like hypertension, may

not — or might even be protective. These insights
could help clinicians move beyond viewing
metabolic syndrome as a single risk category and
instead focus on individual risk factors when
assessing and managing NAFLD.

From an interventional standpoint, our findings
support a more targeted approach—particularly
for patients with diabetes or prediabetes, who
may be at highest risk for fibrosis progression.
This is especially relevant now, given the
emergence of new medications like GLP-1
receptor agonists (e.g. semaglutide) and dual
agonists (e.g., tirzepatide), which show promise in
improving both metabolic health and liver
outcomes.

Incorporating these treatments into liver care—
especially for patients with coexisting metabolic
risk factors—could be a game-changer. But we
still need more research to determine which
patients benefit most, how early to intervene, and
whether these therapies actually prevent or
reverse fibrosis in the long term.



Celebrations

Congratulations to all of our staff and students on their promotions and awards from this past
quarter!

Dr. Hamlet Gasoyan received the 2025 Rolls-Simon Travel Award for his abstract “Reasons for
Discontinuation of Semaglutide or Tirzepatide for Obesity in Clinical Practice.”

Dr. Christopher Boyer was officially appointed as Assistant Professor of Medicine at CWRU.

August Culbert, a student of Dr. Abhishek Deshpande, was selected as one of the 2025 Internal
Medicine and Geriatrics Arthur S and Arlene M Holden Scholars Award winners. This came with an
invitation to present at SGIM, a national conference.

Dr. Elizabeth Pfoh was officially promoted and approved to begin using her new title of Associate
Professor at CCLCM.
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For questions or comments, email us at research4c@ccf.org or call
216-445-0719.

To view our website, click here. To remove yourself from our mailing list, email
campolc2@ccf.org.
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