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OUTCOMES RESEARCH Consortium

2025 Annual Report

- 35th Anniversary -



About ORC

The OUTCOMES RESEARCH Consortium was formed in
1990 at the University of California in San Francisco. The
Consortium has nearly 250 investigators in 25 countries
including Austria, Canada, China, Germany, Ireland,
Israel, Japan, Poland, Romania, Spain, Switzerland,
Turkey, and the United States. The Consortium is non-
profit; its only goal is thus participation in high-quality

2025 Annual Report

research.

2300 & 125

The Consortium’s administrative center moved from
San Francisco to the University of Louisville in March of
2000 where it was hosted in the OUTCOMES RESEARCH
Institute. In 2005, the Consortium moved to the
Cleveland Clinic and was hosted in the Department of
OUTCOMES RESEARCH. And as of 2024, the Consortium
has been headquartered in the Center for OUTCOMES
RESEARCH at UTHealth in Houston.

The Consortium has published more than 2,300 full papers
and more than 125 editorials. The collaboration publishes a
full paper or editorial every other day.




About ORC

The Consortium is currently involved in about 150 clinical studies, including
many large multi-center outcome trials. Funding for the Consortium’s funding
is from various peer-reviewed granting agencies, and we also collaborate with
companies that make innovative devices and drugs, often conducting major
trials that lead to regulatory certification. The Consortium facilitates scientific
exchange and collaboration necessary for technically complex outcomes
studies involving thousands of patients. Additional information is available at

www.OR.org.

Aspim tions

Outcomes research seeks to understand the end results
of specific health care practices and interventions. End
results include effects that people experience and care
about, such as change in the ability to function. For
individuals with chronic conditions—where cure is
not always possible—end results include quality of life
as well as mortality. By linking the care people get to
the outcomes they experience, outcomes research has
become the key to developing better ways to monitor and
improve the quality of care.

The general goal of the OUTCOMES RESEARCH
Consortium is to evaluate inexpensive, low-risk
interventions that are easy to implement yet likely to
markedly improve outcome. For example, we have shown
that simply maintaining intraoperative normothermia
markedly reduces the risk of complications — and does
so at trivial cost. A consequence of our work is that active
intraoperative warming has become routine, whereas
it was previously rare. Current focus areas include
cardiovascular complications, postoperative delirium,

and management of acute surgical pain.
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Mission

Be the world’s leading
clinical anesthesia research

organization.

Bebavious

1. Publish more high-impact, peer-reviewed clinical
research papers (quantified as number times
impact) than any other perioperative organization.

2. Recruit more extra-mural clinical research funding
than any other anesthesia organization, with
“clinical research” being defined as research
conducted with human subjects or their data.

3. Train clinical investigators at all levels.
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Director
Daniel I. Sessler MD.

Houston
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Donal Buggy
Barak Cohen
Peter Szmuk
Dong-Xin Wang
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Colin Royse
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Beijing
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I
Vice-director
Alparslan Turan MD.

Houston

Ireland
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USA
China
Germany
Australia
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Canada
Germany

USA
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Aram Abbas, MD

Alaa A. Abd-Elsayed, M.D.
Basem B. Abdelmalak, M.D.
Janet Adegboye, M.D.

Sanchit Ahuja, M.D.

Ahmad Al Jarkas, MD
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Ayman Alhammadi, MD, MBBS
Wael Ali Sakr Esa, M.D.
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Roya Alp, MD

Valerie L. Anderson, BS
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Harendra Arora, MD, MBA, FASA
Moises Auron, MD

Sabry Ayad, M.D.
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Rovnat Babazade, M.D.

Omer Bakal, M.D.
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Inhyuk Bang, PhD
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Frederic T. Billings IV, MD, MSc

Joshua A. Bloomstone, M.D., M.Sc

Andrea J. Bowyer, FANZCA, PhD, MCLINUS
Mauro Bravo, M.D.

Donal J. Buggy, M.D., FRCPI, FRCACSI, FRCA

C

Juan Cata, M.D.
Busra Tok Cekmecelioglu, M.D.
Praveen Chahar, M.D., F.C.A.R.C.S.I.

Athanasios F. Chalkias, MD, MSc, PhD, FESC,

FAcadTM, FCP, FESAIC
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Allen Collins
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Jagan Devarajan, MD

Philip J. Devereaux, M.D., Ph.D.
Bhuvrit R. Dhakal, MBBS
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Edith Fleischmann, M.D.
Béla Fulesdi, M.D., Ph.D.

G

Marcelo Gama de Abreu, M.D., M.Sc.,
Ph.D., D.E.S.A

Susana Gonzalez-Suarez, MD, PhD
Alper Gulluoglu, MD

Howard B. Gutstein, MD

H

Hassan Hamadnalla, M.D.
Yanyan Han, MS

Manal Hassan, M.D.

Won Ho Kim, MD

Huan Hsu, MD

Yuguang Huang, M.D.

Tobias Hiippe, M.D., Ph.D., D.E.S.A., ED.I.C.

I

Takehiko lkeda, M.D.

Jibran lkram, MD

Brian M. Ilfeld, M.D., M.S.

Ilker Ince, MD

Steven R. Insler, D.O.

Daniela C. lonescu, Ph.D., D.E.A.A.

J

Jens-Ulrik S. Jensen, M.D., Ph.D.
Yuan Jia, MD

Qiliang Jiang, M.D., Ph.D.
Jae-Woo Ju, MD

K

Barbara Kabon, M.D.
Deeven Karki, MD
Roop Kaw, M.D.
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Flavia Kessler Borges, MD, PhD
Marta Kevala, MD

Ashish K. Khanna, M.D., F.C.C.P, F.C.C.M.

Sandeep Khanna, M.D.
Mohammad Khudirat, MD
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Ammar M. Lakda, M.D.
Giovanni Landoni, M.D.
Kai Li, M.D., Ph.D.
Peiying Li, MD, PhD
Qian Li, M.D.

Shu Li, Phd, MD

Shuyi Li, M.S.

Xu Li, M.D.

Ya-Wei Li, MD

Yufei Li, MS, PhD
Yafen Liang, MD

Jing Lin, M.D.

Dandan Ling, MD
Philipp Lirk, MD, PhD
Ke-Xuan Liu, MD, PhD
Liu Liu, M.A.

Xiaodan Liu, MS
Xuesheng Liu, MD, PhD
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Cong Luo, MD, PhD
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Xin Lv, MD
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Edward J. Mascha, Ph.D.
Takashi Matsukawa, M.D.
Felix Maurer, M.Sc.
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Lingzhong Meng, MD
Junhui Mi, M.S.

Scott A. Miller, M.D.
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Dong-Liang Mu, M.D.
Francesca Mulazzani, MD
Carolin Miller, M.D.

Lukas M. Muller-Wirtz, M.D.
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Yasufumi Nakajima, M.D., Ph.D.
Karam Nam, MD, PhD

O
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Lucas Oliveira Nacif, MD

Ozkan Onal, M.D.

Sascha Ott, MD
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Research Fellows

Chief Fellow Chief Fellow

Mohammed Khudirat, M.D. Catalina Dussan, M.D.

UTHealth Cleveland Clinic
Name Origin Dates Subsequent Position
Aline Reuter, M.D. Brazil 2023-25 Anesthesia residency, Univ.

Connecticut
Ayman Alhammadi, M.D. Saudi Arabia 2023-
Catalina Dussan, M.D. Colombia 2023-
Yara Dias, M.D. Brazil 2024-
Aairya Srinivasan, M.D. India 2024-
Ammar Lakda, M.D. United Kingdom 2024-
Roya Alp, M.D. Turkey 2024-
Mohammad Khudirat, M.D. Jordan 2023-
Mert Tore, M.D. Turkey 2024-25 Medicine
Residency, Inspira Health
Bhuvrit Dhakal, M.D. Nepal 2024-
Loay Allafy, M.D. Egypt 2025- OB Anesth Fellow, Jennie
Sealy Hospital

Adriana Baranov, M.D. Moldova 2025-
Lucas Oliveira Nacif, M.D. Brazil 2025-
Rita Chamoun, M.D. Syria 2025-
Vaishakh Tharavath, M.D. India 2025-26
Yun-Tai Yao, M.D., PhD. China 2025- Fuwai Hospital, Beijing, China
Josephine Tolan, M.D. USA 2025-
Muhammad Omar Naeem, M.D.  Pakistan 2025-

18



Personnel

Graduate and Medical Students (full year)

Name Origin Dates Subsequent Position
Willy Lin USA 2025- McGovern Medical School
Peter Bakht USA 2025- McGovern Medical School
Hownors and Awards

Name Honor Organization

Alparslan Turan STAR award ($225,000) University of Texas

Lukas M. Miller-Wirtz August-Bier-Price Award German Anesthesia Society

Leonardo Marquez Roa Intern of the year Department of Anesthesiology, Cleveland Clinic
Kurt Ruetzler Appointed chair Hospital Deaconess Linz

Tobias Fink Appointed head of Department Katholisches Klinikum Koblenz

Moises Auron Fellow Royal College of Physicians, London

Jibran lkram Elected member Sigma Xi, a scientific research honor society

Tamas Vegh Appointed chair EACTAIC Thoracic Committee




20

Consortinm Research Awards

The Gladys Sessler Prize

The Gladys Sessler Prize is an endowed
award that is given yearly. All members
of the OUTCOMES RESEARCH Consortium
are eligible. This year’s award was to
Yuming Peng.

Best Fellow Award

The Best Fellow Award is given to the
Department of OUTCOMES RESEARCH
fellow who is voted by the faculty to have
performed at the very highest level. This
year’s award was given to Mohammad
Khudirat.
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Publications

Contribution to the World’s Literature

The OUTCOMES RESEARCH Consortium publishes about 5% of the clinical research
in high-profile general anesthesia journals, along with many papers in non-
anesthesia specialty journals ranging from pain to critical care to neuroscience,
along with many in major multi-specialty journals. Overall, the Consortium
publishes a full paper every other day. Since inception, the Consortium has
published more than 2,300 full papers and more than 125 editorials.
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Publications

This Year’s Featured Paper #1

Saugel B, Meidert AS, Brunkhorst FM, Bischoff R, Esser J, Mattis M, Naue P, Vogel K, Bergholz A,
Flick M, Kroker A, Muller DX, Thomsen KK, Vokuhl C, Wegge M, Bratke S, Graessner M, Jungwirth
B, Schmid S, Grundmann CD, Wischermann JM, Kellner P, Steinhaus M, Grusser L, Coldewey SM,
Zacharowski K, Meybohm P, Habicher M, Zarbock A, Zitzmann A, Letz S, Neumann C, Larmann
J, Renne T, Krause L, Vettorazzi E, Zapf A, Carlstedt A, Sessler DI, Kouz K, IMPROVE-multi Trial
Group: Individualized Perioperative Blood Pressure Management in Patients Undergoing Major
Abdominal Surgery: The IMPROVE-multi Randomized Clinical Trial. JAMA 2025; 334: 1893-1904.

BACKGROUND: Intraoperative hypotension is associated with organ injury. However, it remains unknown if
targeted blood pressure management during surgery can improve clinical outcomes.

OBJECTIVE: To evaluate whether individualized vs routine perioperative blood pressure management during
major abdominal surgery improves clinical outcomes in patients considered at high risk of postoperative
complications.

DESIGN, SETTING, AND PARTICIPANTS: This randomized single-blind clinical trial enrolled patients 45
years or older undergoing elective major abdominal surgery with general anesthesia expected to last 90
minutes or longer who had at least 1 additional high-risk criterion between February 26, 2023, and April 25,
2024, at 15 German university hospitals. The date of last follow-up was July 25, 2024.

INTERVENTION: Patients were randomized in a 1:1 ratio to individualized perioperative blood pressure
management (with mean arterial pressure [MAP] targets based on preoperative mean nighttime MAP
assessed using automated blood pressure monitoring) or routine blood pressure management with a MAP
target of 65 mm Hg or higher.

MAIN OUTCOMES AND MEASURES: The primary outcome was the incidence of a composite outcome of
acute kidney injury, acute myocardial injury, nonfatal cardiac arrest, or death within the first 7 postoperative
days. There were 22 secondary outcomes, including infectious complications within the first 7 postoperative
days and a composite outcome of need for kidney replacement therapy, myocardial infarction, nonfatal
cardiac arrest, or death within 90 days after surgery.

RESULTS: Of the 1272 patients enrolled, 1142 were randomized (571 patients to each group), and 1134
were included in the primary analysis (median age, 66 years [IQR, 59-73 years]; 34.1% female). The primary
outcome occurred in 190 of 567 patients (33.5%) assigned to individualized blood pressure management
and 173 of 567 patients (30.5%) assigned to routine blood pressure management (relative risk, 1.10 [95%
Cl, 0.93-1.30]; P =.31). None of the 22 secondary outcomes were significantly different, including infectious
complications within the first 7 postoperative days (90/567 [15.9%] vs 97/567 [17.1%]; P = .63) and a
composite outcome of need for kidney replacement therapy, myocardial infarction, nonfatal cardiac arrest, or
death within 90 days after surgery (32/566 [5.7%] vs 20/567 [3.5%)]; P =.12).

CONCLUSIONS AND RELEVANCE: Among patients at high risk of postoperative complications undergoing
major abdominal surgery, individualized perioperative blood pressure management with MAP targets based
on preoperative mean nighttime MAP did not decrease the composite outcome of acute kidney injury, acute
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myocardial injury, nonfatal cardiac arrest, or death within the first 7 postoperative days compared with
routine blood pressure management with a MAP target of 65 mm Hg or higher.

IMPORTANCE: The incidence of serious postoperative complications was comparable with
tight intraoperative blood pressure control versus routine care with mean arterial pressure
>65 mmHg.

This Year’s Featured Paper #2

Zhou L, Ding L, Yang H, Li C, Yu Z, Ma W, Chen Q, Zhang Y, Li Y, Mao Q, Cheng M, Gong G, Wang
E, Liu C, Hao W, Li H, Chen C, Fan Y, Su Z, Cai X, Zhang X, Li Z, Zhang B, Li Y, Jiang C, Yin Q, Jiao
J, Sessler DI, Li Q, Liu J: Bispectral Index-guided anesthesia for older patients having noncardiac
surgery: A randomized multicenter trial. Anesthesiology 2025; 144: 353-64.

BACKGROUND: Older surgical patients are at risk because of age-related physiologic decline and
comorbidities. Some guidelines recommend Bispectral Index (BIS; Medtronic, USA) monitoring to optimize
anesthetic depth, but robust evidence supporting improved outcomes is lacking.

METHODS: A randomized, multicenter, double-blind trial was conducted across 21 tertiary-care hospitals in
China (March 17, 2015, to February 5, 2022). Patients aged 65 yr or older scheduled for elective noncardiac
surgery (American Society of Anesthesiologists [ASA] Physical Status | to IV) were randomized 1:1 to BIS-
guided or routine anesthetic management. In patients assigned to BIS guidance, hypnotic depth was adjusted
to maintain BIS between 40 and 60. Hypnotic depth in patients assigned to routine care per clinical judgment
with masked BIS monitors. The primary outcome was 1-yr all-cause mortality. Secondary outcomes included
moderate-to-severe complications within 30 days, functional independence, quality of life, the duration
of postoperative critical care, the duration of postoperative hospitalization, unplanned intensive care unit
admission, and hospital cost.

RESULTS: Among 6,982 patients (mean +/- SD age, 71 +/- 5 yr), BIS values averaged 47 (BIS-guided) versus
46 (routine). One-year mortality was similar in BIS-guided patients (10.2% [356 of 3,485]) and routinely
managed patients (10.0% [351 of 3,497]; hazard ratio, 1.02; 95% Cl, 0.88 to 1.17; P = 0.812). The incidence
of complications within 30 days after surgery were also comparable in each group: 10.4% versus 10.6%
(relative risk, 0.99; 95% ClI, 0.85 to 1.16; P = 0.938). No significant differences were observed in functional
independence or quality of life.

CONCLUSIONS: Hypnotic depth, as assessed by BIS, was similar in patients with or without BIS-guided
anesthetic titration. Anesthesiologists thus apparently titrate hypnotic depth appropriately even without BIS
guidance. Unsurprisingly, outcomes including postoperative 1-yr mortality and 30-day complications were
similar in each group.
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Subgroup Intensive strategy Conventional strategy Relative risk (95% Cl) P value for interaction
All patients 107/739 100/738 1.07 (0.83, 1.38)
Age 0.216
<65 yr 12/168 19/189 0.71 (0.35, 1.46)
265 yr 95/571 81/548 1.13 (0.84, 1.46)
Sex
Male 80/551 73/535 1.06 (0.78, 1.46)
Female 27/188 27/203 1.08 (0.63, 1.84)
Baseline MAP
<105 mm Hg 96/622 84/615 1.13 (0.84, 1.51)
2105 mm Hg 11/87 15/95 0.80 (0.37, 1.74)
Revised Cardiac Risk Index
1 63/491 61/498 1.05 (0.74, 1.49)
2 34/211 34/210 1.00 (0.62, 1.60)
23 10/37 5/28 1.51 (0.52, 4.43)
Type of surgery
Oesophageal or gastric ~ 33/193 32/220 1.18 (0.72, 1.91)
Hepatopancreatobiliary ~ 15/85 15/76 0.89 (0.44, 1.83)
Intestinal or colorectal 49/388 44/389 1.12 (0.74, 1.68)
Gynaecologic or urologic 10/73 9/53 0.81 (0.33, 1.99)
Cardiac output monitoring
Yes 45/148 37/128 1.05 (0.68, 1.63)
No 62/591 63/610 1.02 (0.72, 1.44)
Duration of anaesthesia
<3 hr 18/152 12/166 1.64 (0.79, 3.40)
3-4 hr 28/201 27/201 1.04 (0.61, 1.76)
4-5 hr 15/157 19/144 0.72(0.37, 1.42)
25 hr 46/228 42/227 1.09 (0.72, 1.66)
Study site |
Site 1 81/494 81/494 1.00 (0.74, 1.36) ——
Site 2 12/152 11/153 1.10 (0.49, 2.49) —_—a

Site 3 14/93 8/91 1.71 (0.72, 4.08) —_—
| I T | T T 1
01 02 05 1 2 4 8

Favours intensive strategy Favours conventional strategy

IMPORTANCE: BIS values were similar in patients randomized to BIS-guided anesthesia
and routine care. Unsurprisingly, outcomes were similar in each group.

This Year’s Featured Paper #3

Bobrow B, Luber SD, Potnuru P, Figarella K, Kim J, Wang Y, Bang IH, Robinson D, Sergot PB, Burke
SK, Mills T, de Dios C, Suchting R, Williams GW, Ginde AA, Liang Y, Liu H, Green C, Doursout MF,
Turan A, Sessler DI, Yuan X, Eltzschig HK: Identification of HIF1A as a therapeutic target during
SARS-CoV-2-associated lung injury. JCI Insight 2025; 10:¢191463.

Hypoxia-inducible factors (HIFs) promote lung protection and pathogen eradication during acute lung injury.
We, therefore, tested the theory that pharmacologic stabilization of HIFs dampens lung injury during SARS-
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CoV-2 pneumonia. Initial studies in murine SARS-CoV-2 models showed improved outcomes after treatment
with the FDA-approved HIF stabilizer vadadustat. Subsequent studies in genetic models implicated
alveolus-expressed Hifla in mediating lung protection. Therefore, we performed a randomized, double-
blinded, multicenter phase Il trial in patients admitted for SARS-CoV-2 infection and concomitant hypoxia
(Sp02 </= 94%). Patients (n = 448) were randomized to oral vadadustat (900 mg/day) or placebo for up to
14 days. Safety events were similar between the 2 groups. Vadadustat treatment induced surrogate HIF
target genes. The primary outcome of severe lung injury requiring high oxygen support on day 14 occurred in
43 patients in the vadadustat group and 53 patients in the placebo group (estimated probability, 13.3% vs.
16.9%). Among patients with baseline fraction of inspired oxygen of 80% or higher (n = 106), the estimated
probability of the primary outcome was 12.1% (vadadustat) versus 79.1% (placebo), indicating an even
greater benefit in patients with more severe baseline hypoxia. HIF1A is a likely therapeutic target during
SARS-CoV-2-associated lung injury. Robust clinical trials of HIF stabilizers during pathogen-associated lung
injury are warranted.

m Placebo

m Vadadustat

Severe lung injury in patients randomized to vadadustat
(a stabilizer of hypoxia inducible factors) as a function of
baseline inspired oxygen percentage. The drug was most
effective in the sickest patients.
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IMPORTANCE: Vadadustat, an FDA-approved drug, appears to ameliorate Covid-induced
lung injury, and may well work for other pathogen-associate ARDS. This trial was the basis
for an $8.2 million dollar grant to Holger Eltzschig for a major trial of vadadustat.

This Year’s Featured Paper #4

Cui Q, Zhao W, Chen H, Ren Y, Yin X, Zheng M, Li M, Wang J, Wang J, Zeng M, Li S, Zhang K, Wu
X, Zhou L, Jiao Y, Sessler DI, Mi W, Peng Y: Covert perioperative strokes in older patients having
noncardiac surgery (PRECISION): A prospective cohort analysis. Anesthesiology 2025; 142: 443-453.
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BACKGROUND: Perioperative strokes may promote postoperative neurocognitive dysfunction. This study
thus evaluated the incidence of postoperative strokes and the association between strokes and postoperative
neurocognitive outcomes in older patients recovering from noncardiac surgery.

METHODS: The Postoperative Covert Stroke and Cognitive Dysfunction among Elderly Patients Undergoing
Noncardiac Surgery study (PRECISION) was a two-center prospective cohort study evaluating patients aged
60 yr or older who had elective, noncardiac inpatient surgery at two Chinese academic centers. Postoperative
strokes were evaluated by scheduled magnetic resonance brain imaging within 7 days. The primary outcome
was the cumulative incidence of postoperative stroke. Secondary outcomes included postoperative delirium
within the first 5 days after surgery, neurocognitive decline at 12 months, and the association between stroke
and neurocognitive dysfunction.

RESULTS: Among 934 patients (mean age, 67 yr; 45% male) included in the analyses, two thirds had
neurosurgical craniotomies. There were 111 (11.9%; 95% ClI, 9.8 to 14.0%) covert strokes within 7 days after
surgery and no overt strokes. Postoperative delirium was observed in 117 patients (12.5%; 95% ClI, 10.4
to 14.7%) within 5 days, and neurocognitive decline was observed in 147 patients (18.8%; 95% Cl, 16.0 to
21.5%) at 1 yr after surgery. Postoperative covert strokes were significantly associated with delirium (adjusted
odds ratio, 2.18; 95% ClI, 1.31 to 3.62; P = 0.003) and 1-yr neurocognitive decline (adjusted odds ratio, 2.33;
95% CI, 1.31 to 4.13; P = 0.004) in overall participants.

CONCLUSIONS: Among patients aged 60 yr and older who had major noncardiac surgery, mainly
intracranial, one in nine patients experienced a perioperative covert stroke. Covert strokes more than doubled

the risk of postoperative delirium and long-term neurocognitive decline. Covert perioperative strokes are
common and clinically meaningful.

Log-rank P value <0.001

Hazard ratio 2.47 (95% CI, 1.58-3.88)
7 Cox regression P-value=0.002
Covert stroke
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Number at risk Postoperative day
No covert stroke 823 757 738 735 733 732
Covert stroke 111 94 86 85 85 85

IMPORTANCE: This study follows a similar study, NeuroVISION with 1,100 patients which
reported similar amounts of covert stroke, and a similar doubling of delirium risk. Increasing
evidence thus suggests that substantial amounts of delirium may result from structural
brain injury. The fact that the delirium incidence is nearly identical with spinal and general
anesthesia strongly suggests that anesthetic drugs are not a major cause of delirium.

Links to PDF versions of most full papers: https://or.org/what-we-have-done/papers-editorials/
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