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President’s Message

Let Your Voice Be Heard
ALAN E. CURLE, M.D.

For the vast majority of us who chose anesthesiology as
our specialty, the chance to bring attention to ourselves
was not a primary motivator. Indeed, the majority of us prefer to deliver
excellent, patient-centered care quietly and in the background. Our
satisfaction comes when we receive that “thank you” from grateful patients,
whether that occurs after we relieve the pain of labor, improve function and
quality of life in a patient with chronic pain, or help a patient emerge from
an anesthetic after a high-risk procedure. However, in this time of increased
scrutiny over cost, and the linking of quality and reimbursement, it
behooves us to make very clear our “value.” As much as we would prefer to
remain unsung heroes, we must come forward and introduce ourselves to
the patients and public we serve. To that end, the American Society of
Anesthesiologists has assembled and introduced the ASA Lifeline Campaign.
Improving the public image of our specialty became a priority at the ASA
when James Cottrell, M.D., was president. The Committee on
Communication, whose membership included Ken Abrams, M.D., was given
the task of surveying multiple stakeholders to ascertain their perceptions
of anesthesiologists and anesthesiology. As a result of this effort, it was
discovered that patients and the medical community are too often unaware
of the specific role anesthesiologists play in patient care. Thus, a
multidimensional program has been assembled to respond to this knowledge
and perception gap. Along with the Web site that is designed for the general
public to obtain information (www.lifelinetomodernmedicine.com), there is
a member mobilization component as well. This is found in the “Members
Only” section of the ASA Web site and includes resources that will give you
the tools to improve your advocacy for the specialty. I encourage each and
every one of you to avail yourself of these resources. The spotlight will not
seem so glaring when you step out onto the stage to cheerlead for your
specialty using the tools that are available on the ASA Web site.
There is another key audience to whom we must tell our story and that is
our members of Congress. Certainly we are all aware of the desire within the
halls of Congress and the executive branch to “reform health insurance,” as it
is now being phrased, rather than the “reform of healthcare.” It is absolutely
imperative that our expertise and concerns are conveyed to this group of
people. The ASA has assembled an effective mechanism by which that can
occur and it’s called the ASA Grassroots Network. On the ASA Web site,
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again in the “Members Only” section, you will find position papers, talking
points, and instructions on how best to contact your local members of
Congress. I urge you to get involved and become a member of this Grassroots
Network. Establishing a relationship with and educating your representative
and senators, as well as their staff members, on our issues is a crucial element
in a process that ultimately allows us to influence the outcome of this debate.
Don’t let unsung heroes turn into unheard heroes!
Speaking of unsung heroes, I would like to take this opportunity to publically
thank a couple of long-serving members and staff who have worked quietly
but effectively behind the scenes for the NYSSA. I share this list with some
trepidation, knowing that there will be those who are also deserving but are
missed. I will start with Hernando “Ernie” Arandia, M.D. Dr. Arandia
graduated from the University of the Philippines and completed his
anesthesia residency at SUNY Upstate Medical Center in Syracuse in 1973.
Since that time he has worked at SUNY Upstate Medical Center, Crouse
Memorial, and the Veterans Hospital of Syracuse. He has many publications,
including some initial work with the fiberoptic bronchoscope for airway
management. He has served District 5 in all leadership capacities, is almost a
yearly participant at the New York State Fair, and has served on various
NYSSA committees, including those for Quality Assurance and Peer Review,
Anesthesia Care Team, and the Residents Section. He has served in the
NYSSA HOD since 1986 and the ASA HOD since 1995. He remains one of
the most enthusiastic members from District 5 and, according to his district
director, is a joy to be around.
The second member I wish to highlight is Ingrid Hollinger, M.D. Dr.
Hollinger attended medical schools in Tuebingen, Germany, and Vienna,
Austria. She began her residency training in Germany and continued that
training at Montefiore in the Bronx as well as the Hospital for Sick Children
in Toronto. In 1974 she joined the faculty of Albert Einstein College of
Medicine, attaining the rank of professor of anesthesiology and pediatrics. In
2003 she moved to Mount Sinai School of Medicine where she remains today.
In 2007 Dr. Hollinger received from Mount Sinai the Lifetime Achievement
Award for Outstanding Resident Education. Her scholarly activity has
included book chapters, invited lectures, articles and abstracts. Her service to
the NYSSA has included memberships on the committees for CME, Quality
Improvement, Communications, Rules and Bylaws, and Annual Sessions. As
part of the latter, she currently serves as the chair of the Subcommittee on
Focus Sessions. She has been a delegate to the ASA HOD since 1995 as well.
And from the NYSSA office, I would highlight MaryAnn Peck and Kathy
Felicies. Combined, they have more than 40 years of service to our
organization, your officers, and to you, the members. These are just four of
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the many behind-the-scenes players upon whom our organization depends.
When you see them next, please thank them for all that they do for us.
Finally, the NYSSA received an announcement from Fred Spielman, M.D., and
Vince Koop, M.D., who are both anesthesiologists at the University of North
Carolina, Chapel Hill. They are editing a book of essays written by
anesthesiologists about the emotional aspects of their work. You are
encouraged to contact them at bookproject@aims.unc.edu if you have interest
in and/or questions about this opportunity to share your experiences.
In closing, I urge you to tell your story, cheerlead for your specialty, reach out
to your elected representatives, and educate your patients and colleagues
about the quiet work that you do each and every day. m

Participate in the Democratic Process
You have an opportunity to voice your opinions on positions and policies of the New York
State Society of Anesthesiologists at the annual Reference Committee Hearings, which are
open to the membership at large. As in past years, these hearings are scheduled to run
consecutively as follows:
REFERENCE COMMITTEE # 1
Saturday, December 12, 1:45 p.m., Marquis Ballroom (9th floor)
(Reviewing: Officers and Directors reports)
REFERENCE COMMITTEE # 2
Immediately following conclusion of Reference Committee # 1, Marquis Ballroom
(9th floor)
(Reviewing: Bylaws & Rules; Communications; Government & Legal Affairs;
Economic Affairs; Continuous Quality Improvement & Peer Review; Pain
Management; and Critical Care Medicine committee reports)
REFERENCE COMMITTEE # 3
Immediately following conclusion of Reference Committee # 2, Marquis Ballroom
(9th floor)
(Reviewing: Judicial & Awards; Annual Sessions: Continuing Medical Education &
Remediation; Academic Anesthesiology; and Retirement committee reports)
LOCATION: The New York Marriott Marquis
1535 Broadway (between 45th and 46th Streets)
New York, New York
All Officer, Director, Standing Committee, and Board of Directors reports are subject to
review by a panel of your peers and are discussed at these open forums.
Please come to listen, learn, and, if you wish, to speak. Here’s your chance to have a direct
impact on the decision-making processes that will steer the New York State Society of
Anesthesiologists into the future.
For additional information, contact Stuart A. Hayman, executive director, at NYSSA
headquarters.

NYSSA Delegates to 2009 ASA House of Delegates

NYSSA Delegates to 2009 ASA House of Delegates
All sessions related to the ASA House of Delegates will take place at the New Orleans
Marriott Hotel, 555 Canal Street, New Orleans, as follows:
First Session

8:00 a.m. — Sunday, October 18, 2009

Second Session 8:00 a.m. — Wednesday, October 21, 2009
Third Session

(only if necessary, continues on Wednesday afternoon)

DELEGATES (VOTING)
1. Dr. Hernando Y. Arandia
2. Dr. Richard A. Beers
3. Dr. David S. Bronheim
4. Dr. Sanjeev V. Chhangani
5. Dr. Alan E. Curle
6. Dr. Michael P. Duffy
7. Dr. Lawrence J. Epstein
8. Dr. Scott B. Groudine
9. Dr. Ingrid B. Hollinger
10. Dr. Vilma A. Joseph
11. Dr. Sundararao Koppolu

12. Dr. Robert S. Lagasse
13. Dr. Kathleen A. O’Leary
14. Dr. Michael A. Orzano
15. Dr. Scott N. Plotkin
16. Dr. Marilyn A. Resurreccion
17. Dr. Michael B. Simon
18. Dr. Salvatore G. Vitale
19. Dr. Stephen A. Vitkun
20. Dr. Paul H. Willoughby
21. Dr. David J. Wlody

Kenneth J. Freese, M.D. — ASA Director New York State
ALTERNATE DELEGATES (NON-VOTING)
1. Dr. Audrée A. Bendo
2. Dr. Peter K. Benson
3. Dr. Rose Berkun
4. Dr. Daniel C. Bosshart
5. Dr. Christopher L. Campese
6. Dr. Edmond Cohen
7. Dr. Victor A. Filadora
8. Dr. Charles C. Gibbs
9. Dr. Jung T. Kim
10. Dr. Joel Kreitzer
11. Dr. Naixi Li

12. Dr. Jason Lok
13. Dr. John R. Mascia
14. Dr. Michael H. Mendeszoon
15. Dr. Vinod G. Pradhan
16. Dr. Lawrence J. Routenberg
17. Dr. Steven B. Schulman
18. Dr. Tracy Straker
19. Dr. Andrew M. Sopchak
20. Dr. James E. Szalados
21. Dr. Donna-Ann Thomas

Editorial

Value-Based Health Reform
JAMES E. SZALADOS, M.D., M.B.A., ESQ.

In the July 9, 2009, issue of the New England Journal of
Medicine, Michael E. Porter, director of Harvard Business
School’s Institute for Strategy and Competitiveness, proposes a strategy for
healthcare reform. The importance of this article is two-pronged: First, it is
published in a preeminent medical journal; and, second, Michael Porter is an
economic and financial strategist whose work is generally held in high regard
and is likely to be noticed. There is not an MBA who is not intimately familiar
with Michael Porter’s five forces analysis. So, how does this apply to you and me?
The Porter analysis suggests that a competitor within an industry sector must
apply its own core competencies to its business model in order to develop and
leverage unique attributes that would make that particular competitor an
attractive choice to a discriminating customer base. “Porter’s five forces” are
defined as: (1) the threat of substitute products; (2) the threat of the entry of
new competitors; (3) the intensity of competitive rivalry; (4) the bargaining
power of customers; and, (5) the bargaining power of suppliers.
In the case of healthcare, substitution, or consumer choice, may be based on
quality metrics such as performance data, relative price performance based on
cost of service, or branding. Thus, we are faced with hospital, health
department, and CMS Web sites; pay for performance; never events; and
increasingly complex levels of data regarding practice patterns and costs
collected by third-party payers.
The threat of the entry of new competitors in healthcare is high since healthcare
is a relatively secure and profitable enterprise. New competitors may arise in the
form of ambulatory care centers, urgent care centers, or alternate non-physician
care providers. In the past, new competitors in healthcare were restrained
primarily by barriers to entry, including government regulation, branding, and
specific rights conferred upon physicians.
The intensity of competitive rivalry in healthcare has typically been
overshadowed by unique practice differences; non-availability of competitive
data; and the cottage-industry mentality with respect to patients, physicians, and
practice locations. The intensity of rivalry is likely to increase as practice
standardization, electronic medical records, and the availability of comparative
information increasingly becomes accessible via the Internet.
Customers are increasingly developing bargaining power. Of course, at the core
of this level of analysis lies the question, “Who is the customer?” Is the customer
SPHERE
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the patient, the family, the referring physician, the hospital, or the third-party
payer? Since each of these parties has an interest and stake in the outcome,
each holds a position as customer. As healthcare dollars become increasingly
scarce, and a level of discrimination between providers can be increasingly
well-delineated, customers seeking value will have increasing power in the
healthcare sector. On the other hand, suppliers are likely to feel similar
constraints as providers, and will increasingly need to demonstrate the value of
their particular products.
Although we have been discussing value, it is, of course, poorly defined. I favor
two definitions in particular: (1) value is the difference between expectations
and perceptions; and (2) value is the ratio between quality and cost. Both of
these possible definitions are likely to be important as the healthcare reform
momentum continues to develop.
In the July issue of NEJM, Porter suggests that “the central focus [of healthcare
reform] must be on increasing value for patients — the health outcomes
achieved per dollar spent.” Porter then proposes six strategies to facilitate valuebased healthcare reform.
Whether or not Porter’s postulates and proposals are indeed accurate will be an
issue for economic historians to debate. Nonetheless, we at the provider level
must realize that we are living in a time of great change in healthcare. The
issues are as relevant for anesthesiologists as they are for the profession of
medicine, for hospitals, and for academic institutions. Never before has it been
as important as it is now for us to demonstrate the value of the services we
provide. We cannot allow substitute providers to compete on the basis of price
alone; we must continue to educate government policymakers regarding the
value-added advantages of the specific product that we alone can deliver; we
must recognize that information technology is not a threat to be confronted
but, rather, an ally that we must partner with; and we must support the
bargaining power of educated consumers. Therefore, we must be prepared to
demonstrate our value, regularly and persuasively, to our patients, the payers,
government regulators and legislators, and the institutions and communities
within which we practice. m
SUGGESTED READINGS:

Porter ME. A Strategy for Health Care Reform — Toward a Value-Based System.
N Engl J Med 2009; 361:109-112.
Porter ME. Competitive Strategy: Techniques for Analyzing Industries and Competitors.
Free Press, 1998 (1980).
Porter ME. Competitive Advantage: Creating and Sustaining Superior Performance.
Free Press, 1998 (1985).
Porter ME. The Five Competitive Forces That Shape Strategy. Harvard Business Review.
January 2008.
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Letter to the Editor

The Profession in the Mirror
ERIK REIERSEN, M.D.

The untimely death of Michael Jackson has unexpectedly put Diprivan, a
drug used almost exclusively by anesthesiologists, into the public
spotlight. An anonymous anesthetic in the past, its name is now in the
papers on a daily basis, and its potential role in Jackson’s demise is
popular fodder for debate and gossip.
As I see it, the attention given to Diprivan can have two possible effects on
the field of anesthesiology: one good and one bad. On the good side, it
might make people aware of the potential dangers associated with
Diprivan, and it might convince people that the drug should only be
administered by anesthesiologists. On the bad side, it might provoke the
conversion of Diprivan into a tightly controlled substance. I think all of us
enjoy the freedom of not having to account for every cc of Diprivan
wasted.
But more than this, the Jackson saga makes an important commentary on
the profession of medicine, and sheds a negative light on a growing trend
in our profession: making patients happy, or “satisfied,” rather than doing
what is medically best for them.
When I started my training, I was surprised by the pervasive attitude of
most medical professionals that every symptom had to be treated. Every
headache, bout of nausea, itch, hiccup, and rash had to be treated
immediately with a medication. Every patient with anxiety, sleeplessness,
or gastrointestinal irregularity had to be prescribed a drug. Initially, I
didn’t think this was entirely logical. I thought it was potentially
hazardous to mask symptoms. I thought that many of the drugs
prescribed to treat these symptoms had serious side effects. I thought that
resources and money were being wasted unnecessarily. But because it
appeared to be the standard of care, I myself assumed the practice of
treating most symptoms.
Today, hospitals are concerned more and more with patient satisfaction.
There are endless surveys given to patients asking them to rate various
aspects of their care. The scores received on these surveys are treated very
seriously, and are used to judge doctors and rate institutions. But is this
proper? Is this really the best way to evaluate the quality of an institution?
If you look at a hospital purely as a business, I guess the answer would be
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“yes.” But, in my opinion, medicine is not (nor should it be) purely a
business. Patients are not customers. Hospitals and doctors’ offices are not
department stores. I think of patients more as students looking for
knowledge than customers looking to buy a product. Would you judge
the quality of a school by a student satisfaction survey? Obviously the
answer would be “no.” A tough, demanding school that grades harshly
might receive more negative evaluations than an easy school that coddles
students, but most would agree that the tougher school probably provides
a better education. In the same way I feel that patient satisfaction does not
necessarily correlate with the quality of a hospital. Patient satisfaction
should be considered secondary to patient wellness.
We must admit that there is a huge prescription opiate problem in this
country. It is getting worse every year, and it is the cause of significant
mortality, morbidity, angst, destruction, and grief. The problem stems in
part from doctors wanting to make their patients happy and satisfied —
rather than doing what is best for them.
Michael Jackson was probably very satisfied with his doctors. They gave
him everything he wanted and they were very well compensated for it.
But in the end, sadly, they failed him badly. m

EDITOR’S NOTE REGARDING “LETTERS TO THE EDITOR”
Letters published in this section represent the opinions of the individual authors, and
no inference should be made as to the opinion of the New York State Society of
Anesthesiologists or the editors. The views expressed here are not official policy of the
NYSSA, and a letter’s publication does not imply agreement or disagreement with the author.
We are attempting to provide the membership with a forum to express their thoughts to
other New York anesthesiologists. We also make every attempt to publish the letters in their
entirety and just as we receive them. Insofar as possible, related or opposing views will be
published. If a letter deserves a reply, its publication may be delayed until the companion
letter is available. Please remember, we do have deadlines and space limitations — thus, the
publication of your letter may be delayed to the next issue for these reasons.

10

NYSSA — The New York State Society of Anesthesiologists, Inc.

From the Executive Director

Getting Healthcare Reform Right
STUART A. HAYMAN, M.S.

The year was 1992 and politicians were touting
managed care as the solution to the country’s doubledigit healthcare inflation. Managed care was described as the magic bullet
that would ensure quality healthcare, access and affordability for millions
of Americans.
Fast forward 17 years and it’s clear that managed care was not the panacea
that everyone hoped it would be. Our nation’s politicians are once again
looking for that magic bullet to solve an ever-increasing list of problems
with our healthcare system, including a record number of uninsured
Americans and spiraling costs. We are being told that this time, healthcare
reform will ensure quality healthcare, access and affordability. This latest
push for reform didn’t start with President Obama taking office.
Throughout the race for the White House, it was one of the hottest and
most widely debated of issues.
There’s no question that Americans want healthcare reform. This fact was
supported by a Service Employees International Union commissioned
healthcare poll. According to that poll, conducted by Lake Research
Partners, both Democrats and Republicans said that healthcare is this
county’s top domestic issue and the second most important issue overall.
(The war was identified as the number one overall issue.) Of those polled
nationally, a vast majority (71 percent of Republican voters and 88 percent
of Democratic voters) agreed with the statement, “We need to move
beyond piecemeal reform because our healthcare system needs to be
fundamentally overhauled.”
While Americans are anxious to see real reforms from our elected leaders,
there appears to be no well-defined or comprehensive resolution on the
horizon. Instead, what we are hearing about from our representatives in
Washington are packages that contain a compilation of compromises and
financial guesswork.
Personally, I find it perplexing that Congress is even considering moving
forward with legislation that carries such an enormous price tag while this
country continues to deal with the worst economic downturn since the
depression, a ballooning deficit, a credit crunch, and two ongoing wars.
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Frankly, in more than 20 years in organized medicine, I have rarely met a
member of Congress or a legislative staff member who truly understood
the economics of our healthcare system.
Those who do understand the economics of healthcare know that a
system that provides every man, woman and child unlimited and
unfettered access to medical care is, ultimately, unsustainable. This fact is
not being discussed by our federal legislators, however. Instead, they are
minimizing all publicity relating to the financial limitations that will be
inherent in any universal healthcare proposal. These same politicians
know that to mention the idea of healthcare rationing would be a poison
pill for any legislation and would create a public uproar. So they choose
not to explain how they plan to cut costs and improve quality while
insuring an additional 47 million Americans. Clearly, something has to
give.
There are multiple healthcare reform bills currently under consideration,
although H.R. 3200 is the bill that seems to be gaining the most
acceptance at this time. This bill has an exorbitant price tag and falls
significantly short of the president’s goal of insuring 97 percent of our
population. The AARP initially speculated that healthcare reform would
cost $600 million. Recent reports estimate a $1.5 trillion price tag over 10
years. According to GOP leader Mitch McConnell, “Every proposal we’ve
seen would cost a fortune by any standard.” Even with this excessive
expenditure, the Congressional Budget Office estimates that roughly 15
million to 20 million people will remain uninsured at the end of the
decade. Regardless of the cost and the inability to achieve universal
coverage, President Obama claims that this investment is critical in order
to fix our dysfunctional healthcare system. The president has also said that
healthcare reform will not increase the federal deficit. That comment begs
the question, “How, then, are we going to pay for it?”
The methods of paying for healthcare reform are still very sketchy, but
Congress is considering multiple mechanisms, including: an income tax
surcharge for single people and households (Congress will set the
thresholds for the tax), certain cuts in Medicare and Medicaid, and
financial penalties on individuals and employers who don’t obtain
coverage. According to House Speaker Nancy Pelosi, “Many members
think that there’s more to be squeezed from hospitals, pharmaceutical
companies, and docs.” In other words, Congress plans to reduce the
promised levels of reimbursement to these groups after gaining their
support.
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We should look at the three-year history of the Massachusetts universal
healthcare project to gain insight into what we face nationally when it
comes to healthcare reform. Massachusetts has unexpectedly incurred a
70 percent increase in costs over three years for insuring the previously
uninsured population. It has been determined that once the state
provided health insurance to the uninsured, utilization skyrocketed.
This increase is being balanced by a reduction in payments to hospitals.
In fact, Boston Medical Center has filed a lawsuit against the state because
its reimbursement has been reduced to 64 cents on the dollar for lowincome patients. The lesson here is that we should anticipate an increase
in utilization and a corresponding increase in costs. One must wonder
whether our politicians have factored these likely outcomes into their
budgets.
As I began to write this article, I had the opportunity to read the results
of a July Gallup poll in USA Today. It revealed that the American public
is losing trust in the way the president is handling healthcare reform.
A majority of those polled (50 percent to 44 percent) stated they
disapproved of how the president is handling healthcare reform. Perhaps
it’s time for both Democrats and Republicans to educate themselves
further and refine their positions before proposing changes that will no
doubt have long-term, far-reaching, and possibly irreversible
consequences for the American people.
The American Society of Anesthesiologists made the following comments
about the leading proposal before Congress, H.R. 3200 (Please see the
ASA’s talking points on this bill on page 14.)

p It would be unsustainable for the medical specialty of anesthesiology to
operate within a public plan option based on Medicare payment rates.
p Payment levels for anesthesia services provided through the new “public
health insurance option” must be fixed.
Contrary to the political spin coming from Washington, every healthcare
reform proposal under consideration appears to come up short. Any
suggestion that one of these bills will fix the system is simply fiction. In
the government’s haste to pass legislation, I fear that our leaders will fall
short on the promise of universal coverage, will exceed all estimates on
cost, and, ultimately, will do very little to address quality.
Whether you agree or disagree with the idea of universal healthcare,
everyone should agree that change is coming. Every one of us has a stake
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in the outcome of this debate, especially those who currently have health
insurance. It’s imperative that physicians remain part of the debate. There
will never be a better opportunity to help shape the future of the delivery
of healthcare in this country. There has never been a more important time
to support your political action committee, NYAPAC. m

The ASA has provided the following talking points for
anesthesiologists:
1. As currently written, H.R. 3200 will harm private practice and
academic anesthesiology.
2. Using Medicare payment levels for anesthesia services under the “public
health insurance plan” is unsustainable for any anesthesiology group.
3. Anesthesiology is unique — Payments for anesthesia services are
calculated using a completely different formula than that used for other
physicians.
4. According to the Government Accountability Office (GAO), the
investigative arm of Congress, Medicare pays only 33 percent of what
private insurers pay for anesthesia services. Meanwhile, Medicare pays
an average of 80 percent of what private insurers pay for most other
specialties.
5. The Energy and Commerce Committee must fix payment levels for
anesthesia services provided under the “public health insurance plan.”

District 7 Legislative Day participants (left to right) Drs. Mark Lema, Rose Berkun,
Kathleen O’Leary, and David Shapiro meet with Assemblyman Sam Hoyt (center).
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St. Vincent’s Medical Center: A Level One
Trauma Center in the Heart of Manhattan
NEAL REICH, M.D.

The sounds of the operating room are clearly heard: “Blood pressure is
falling. I think I need to break this rhythm or the patient will crash! Oh
no, that’s asystole!” The panic is clearly evident in the voice of the firstyear anesthesia resident. The gravity of the moment is shattered as a
disembodied voice calls out, “Your patient is dead and your time is up,
please come to the debriefing room so we can discuss your case.”
This is not an entirely uncommon scenario as residents at Saint Vincent’s
Hospital in Manhattan, New York, experience anesthesia simulations as
part of their curriculum. After a significant upgrade in both equipment and
physical facilities, St. Vincent’s now boasts a fully functional anesthesia
simulator designed to emulate the operating room setup, including an
anesthesia machine, supply cart, and central oxygen. Upgrades included
high-quality video and sound recording, playback capability, video
conferencing, remote monitoring, and the assembly of an all-encompassing
curriculum designed for anesthesia and non-anesthesia personnel.

The St. Vincent’s Anesthesia Department boasts a fully functional anesthesia simulator.
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Many people are not aware that in the middle of Manhattan, in downtown
Greenwich Village, lies a multi-storied level one trauma center. It may be
surprising to discover that this modest hospital maintains a four-year fully
accredited anesthesia program. Under the guidance of Dr. George
Neuman, chairman, Department of Anesthesia, and director of
perioperative services, the St. Vincent’s Medical Center anesthesia
residency has not only survived, it has flourished into a small, competitive
program with a family feel. “We’re here to provide the best care possible to
our patients, as well as to train tomorrow’s doctors,” says Dr. Neuman
when asked about program goals. “We try to engender a big program
education with a more personalized experience.”
Residents who join the St. Vincent’s anesthesia program would be very
surprised at what awaits them. Starting their categorical residency with an
internship year loaded with both medicine rotations and anesthesia
electives, residents gain valuable OR experience during their internship
year, making their transition to CA-1 year smooth and painless. Once part
of the department, the residents experience the breadth and depth of cases
consistent with a level one facility.
The anesthesia department consists of 29 anesthesiologists from a variety
of training backgrounds who mentor and instruct the residents throughout

The simulator control room at St. Vincent’s helps residents experience
anesthesia simulations as part of their curriculum.
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their residency training. The attendings’ training backgrounds include
fellowship-trained critical care, neuro, regional, and cardiac. In the research
department, a dedicated and experienced staff helps facilitate poster
presentations and helps guide all faculty and residents in conducting IRBapproved studies and submitting manuscripts for publication.
As if all that isn’t enough, both staff and community here in Greenwich
Village are awaiting the construction of a new facility. While renovations
and upgrades have kept Saint Vincent Catholic Medical Centers current
and productive, the excitement is palpable as everyone anxiously awaits
groundbreaking on an ultra-modern hospital. The first of its kind for
Manhattan in this century, it will be the crown jewel of the city, providing
not only quality care but also a quality work environment.
Whether experiencing near-death simulations in the new simulator facility,
working on a research project, rotating through a sister-service, or learning
a future trade in the operating room, one can see that anesthesia residents
have plenty of excitement to look forward to at St. Vincent’s Medical
Center, Manhattan. m
Neal Reich, M.D.
Cardiac Anesthesia Attending
Associate Anesthesiology Professor
St Vincent’s Medical Center, NY, NY

The 2009 St. Vincent’s Anesthesia Department.
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Third Annual New York State Conference

Third Annual New York State Conference for
Anesthesia, Critical Care and Pain Management
Resident and Fellows
With Regional Anesthesia and Pain Management Workshops
Mark Your Calendars!

Saturday, November 14, 2009
Mount Sinai Medical Center
One Gustave L. Levy Place, New York, NY 10029
Deadline for abstract submission: September 30, 2009
PROGRAM:
7:30 - 8:30 Registration, breakfast and preparations for poster presentations
8:30 - 8:45 Welcome and Announcements
George Silvay, M.D., Ph.D., Professor, Department of Anesthesiology,
Mount Sinai School of Medicine
8:45 - 9:30 Skills for Management of the Difficult Airway and Failed Intubation
Irene Osborn, M.D., Associate Professor of Anesthesiology and
Neurosurgery, Mount Sinai School of Medicine
9:30 -10:15 The Legalities of Managing Your Practice and Your Life
James Szalados, M.D., M.B.A., Esq., Clinical Professor of Anesthesiology,
University of Rochester
10:15 -11:00 “Acute and Chronic Pain:
Does Post-operative Pain Treatment Make a Difference?”
Thomas Blanck, M.D., Ph.D., Professor and Chairman,
Department of Anesthesiology, Physiology and Neurosciences,
NYU School of Medicine
11:00 -15:00 Poster Presentations and Workshop Rotation by groups:
Regional Anesthesia and Patient Simulation
12:00 -13:00 Lunch and Poster Viewing
15:00 -15:30 Refreshments and Poster Viewing
15:30 -17:00 Oral Presentation and Discussion, Award Presentation to six best posters
17:00 -18:00 Pay for Performance: Based Productivity Compensation for an Academic
Anesthesiology Department
David Reich, M.D., Professor and Chairman, Department of
Anesthesiology, Mount Sinai School of Medicine
18:00 -20:00 Dinner with entertainment and “Anesthesia Jeopardy!”

Accommodations:
Courtyard by Marriott Manhattan
410 East 92nd Street, New York, NY 10128
Phone: 212-410-6777

Questions:
George Silvay, M.D., Ph.D.
Professor, Department of Anesthesiology
Mount Sinai School of Medicine

Please view the invitation and keep up to date on who is attending on facebook.com.
Request: Third Annual NYSSA Resident and Fellow Conference

Albany Report

Working on Your Behalf
CHARLES J. ASSINI, JR., ESQ.

NYSSA Achieves Extension of Medical Liability Rate Freeze
On Thursday, July 9, 2009, the Senate leadership stalemate came to an
end with Democratic Sen. Pedro Espada announcing that he would rejoin
the 31-member Democratic conference, providing the necessary 32member majority to have a Senate quorum to pass legislation. Sen.
Malcolm Smith then declared that he would be the president pro tempore,
Sen. Espada the Senate majority leader, Sen. John Sampson the
Democratic conference leader, and Sen. Jeffrey Klein would remain the
deputy majority leader. With the Senate leadership issue resolved, the
Senate then worked throughout that evening passing more than 130 bills
that had already been passed by the Assembly prior to their on-schedule
session adjournment June 23, 2009.
As a result of the efforts by NYSSA and its legislative representatives,
Weingarten, Reid & McNally, the state medical society and other physician
specialties, one of the more than 100 bills that the Senate passed mid-July
included legislation (S.6026/A.9036) to extend the freeze on medical
liability rate increases for an additional year — through June 30, 2010.
The bill was sent to the governor for consideration and he signed the
legislation into law July 11, 2009, as Chapter 216.
As members will recall, last summer the Legislature returned in August for
a special session and passed legislation, at the request of the medical
community, to impose a freeze on any medical liability insurance rate
increases through June 30, 2009. Throughout the regular 2009 legislative
session, we worked with other physician specialties to advocate for the
passage of comprehensive medical liability reforms based on the work of
the Medical Liability Task Force in the prior year. As the session’s end
neared, there were still significant disagreements and it did not appear
that a deal would be reached. We made a strategic decision to focus our
lobbying efforts on the necessary extension of the rate freeze set to expire
on June 30, 2009, which we achieved through the passage of this
legislation.
This additional extension of the freeze will ensure that physicians have
continued relief from any increased liability insurance rates for an
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additional year while we continue to press for a comprehensive,
meaningful medical liability reform package to bring down the overall
costs of liability insurance for physicians throughout the state.
Weingarten, Reid & McNally, LLC
NYSSA Lobbyists, Albany

Insurance Department Issues: Out-of-Network Care Regulations
Please recall that NYSSA leadership assumed a proactive role in presenting
testimony on October 7, 2008, before a joint Department of Health and
state Insurance Department hearing panel on out-of-network care (see
“Albany Report” in Sphere October-December 2008). The New York State
Insurance Department has recently proposed a new regulation placing the
responsibility for out-of-network care on the insurer rather than the
physician. This is the position that we advocated for during the hearing in
fall 2008.
Reprinted below is the Associated Press article and the proposed
amendment to the regulation from the Department of Insurance. You may
also want to review the Staff Report for Chairman Rockefeller, June 24,
2009, “Underpayments to Consumers by the Health Insurance Industry” at:
http://commerce.senate.gov/public/_files/62409UnderpaymentstoConsumers
bytheHealthInsuranceIndustryReport.pdf.
___________________________________________________________
ALBANY (AP) — State insurance regulators have issued a new regulation
aimed at preventing New Yorkers from being blindsided by high bills
when they see an out-of-network doctor.
The regulation will force insurance companies to help customers better
calculate the true cost of getting care outside their networks.
Typically, insurers tell patients they will pay 70 to 80 percent of the “usual
and customary” charges for whatever treatment they receive. The patient is
responsible for the rest.
In many cases, however, that language can be misleading.
For years, critics have complained that the database most U.S. insurers use
to calculate that “customary” rate is defective and routinely underestimates
the real costs of care.
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Patients sometimes decide to go outside their network, expecting to pick
up, at most, 30 percent of the tab, only to find out after the fact that their
insurance company will only reimburse them for a small part of the bill.
The system is already on its way out in New York.
Over the past six months, Attorney General Andrew Cuomo has pressured
all 12 health insurers doing business in the state into dropping the
database, which is maintained by the UnitedHealth Group subsidiary
Ingenix.
The latest company to agree to make changes was California-based Health
Net, Inc. On Thursday, Cuomo announced that the company would end
its relationship with Ingenix and pay $1.6 million to help create a new
database that will be independent from the industry. UnitedHealth has
given $50 million to create the new database, and pledged to shut the old
one down.
The regulation announced Thursday by the state’s insurance department
would formalize those reforms.
Among other things, it requires that any entity involved in setting
customary rates be independent of insurers, HMOs or health care
providers. It also will obligate insurers to disclose their reimbursement
rates on the Internet.
(Copyright ©2009 by The Associated Press. All Rights Reserved.)
___________________________________________________________
http://www.ins.state.ny.us/r_misc/draft_reg_ucr_062009.pdf

NEW YORK STATE DEPARTMENT OF INSURANCE PROPOSED
43rd AMENDMENT TO REGULATION NO. 62 (11 NYCRR 52)
MINIMUM STANDARDS FOR THE FORM, CONTENT AND SALE OF
HEALTH INSURANCE, INCLUDING STANDARDS FOR FULL AND
FAIR DISCLOSURE
I, ERIC R. DINALLO, Superintendent of Insurance of the State of New York,
pursuant to the authority granted by Sections 201, 301, 2601, 3201, 3216,
3217, 3217-a, 3221, 4235, 4237, 4303, 4304, 4305, and 4324 of the
Insurance Law of the State of New York, do hereby promulgate the following
proposed 43rd amendment to Part 52 of Title 11 of the Official Compilation
of Codes, Rules and Regulations of the State of New York (Regulation No.
62), to take effect sixty days after publication in the State Register.
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ALL MATERIAL NEW
Section 52.2 is amended by adding a new subdivision (y) to read as follows:
(y) Health care provider means an entity licensed or certified pursuant
to article 28, 36 or 40 of the public health law, a facility licensed pursuant to
article 19, 23 or 31 of the mental hygiene law, a health care professional
licensed, registered or certified pursuant to title eight of the education law or a
dispenser or provider of pharmaceutical products, pharmaceutical services or
durable medical equipment.
A new Section 52.67 is added to read as follows:
§ 52.67 Usual and Customary or Reasonable Charges and Fee Schedules.
(a) For purposes of this section,
(1) UCR schedule means a schedule used by an insurer or health
maintenance organization under an accident and health insurance policy or
subscriber contract for any covered service rendered by a health care provider
who does not participate with the insurer or health maintenance organization,
where the insurer or health maintenance organization utilizes a usual and
customary or reasonable form of reimbursement (whether described in the
accident and health insurance policy or subscriber contract as “usual and
customary,” “reasonable” or some other similar phrase).
(2) Set fee schedule means a schedule used by an insurer or health
maintenance organization under an accident and health insurance policy or
subscriber contract for any covered service rendered by a health care provider
who does not participate with the insurer or health maintenance organization,
where the insurer or health maintenance organization uses a form of
reimbursement other than a UCR schedule.
(b) An insurer or health maintenance organization that uses a UCR
schedule shall:
(1) ensure that the underlying schedule generating the
reimbursement fairly and accurately reflects market rates, including that it:
(i) fairly and accurately reflects geographic differences in costs;
(ii) is based on sufficient data, to the extent available, to constitute a
representative and statistically valid sample of charge data for the same or
comparable service and type of provider,
(iii) is credible in methodology, data and relationships;
(iv) includes input from a diverse group of relevant companies,
groups, health care providers, and market researchers; and independent
research conducted by the source of the data for the UCR schedule to
confirm the accuracy of all data submitted; and
22
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(v) is updated periodically to reflect changes in health care
provider charges, but no less frequently than once in any consecutive
twelve-month period; and
(2) disclose the specific amount of reimbursement for a particular
procedure or treatment within three business days of a request by the
insured or subscriber;
(3) post a copy of the UCR schedule on a website that is
accessible to its insureds or subscribers;
(4) prominently disclose in its accident and health insurance
policies and subscriber contracts:
(i) the method upon which the usual and customary or
reasonable charge is determined, including the source of the data relied
upon and, if applicable, the name of the entity that the insurer or health
maintenance organization relies upon to calculate the usual and customary
or reasonable charge;
(ii) the percentile of charges upon which the reimbursement is
based and;
(iii) that the usual and customary or reasonable charge may be
lower than the health care provider’s actual charges and that the insured
or subscriber may be responsible to pay the health care provider the
difference between the health care provider’s actual charges and the usual
and customary or reasonable charge, in addition to any other cost sharing
imposed under the accident and health insurance policy or subscriber
contract; and
(5) disclose the method upon which the usual and customary
charge is determined, including the source of the data relied upon and, if
applicable, the name of the entity that the insurer or health maintenance
organization relies upon to calculate the usual and customary or
reasonable charge, and the percentile of charges upon which the
reimbursement is based in its rate manuals required to be filed pursuant
to section 52.40 of this Part.
(c) An insurer or health maintenance organization shall only use a
person or entity as the source of the UCR schedule if that person or entity
is free from conflicts of interest. An insurer or health maintenance
organization shall not use any person or entity as the source of the UCR
schedule that owns or controls, or is owned or controlled by, or is an
affiliate of, or is unduly influenced by, any person or entity with a
pecuniary interest in the development or use of the UCR schedule,
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including any insurer, health maintenance organization, medical
association, or health care provider.
(d) An insurer or health maintenance organization that uses a set
fee schedule for any out-of-network covered benefit shall disclose the
specific amount of reimbursement for a particular procedure or treatment
within three business days of a request by the insured or subscriber and
post a copy of the fee schedule on the insurer’s or health maintenance
organization’s website; provided, however, access to the schedule may be
limited by the insurer or health maintenance organization to its insureds
or subscribers.
Section 52.90 is amended by adding a new paragraph (18) to subdivision
(a) to read as follows:
(18) Sixty days after the notice of adoption is published in the
State Register with respect to Section 52.67 of this Part.
___________________________________________________________

24th Annual Legislative Day in Albany (May 19, 2009)
We were again fortunate to have participation from all of our districts (see
below) during this year’s annual Legislative Day in Albany. As a result, we
were able to participate in meetings with 67 legislators (28 senators, 39
Assembly members) as well as with representatives from the Department
of Health and John Foley, deputy Medicaid inspector general for audit. I
would like once again to reiterate my appreciation for all of our members
who took the time to participate in the event.
Participation in Legislative Day is critical for a number of reasons. As the
patient’s advocate in the operating room, you are in the best position to
articulate to lawmakers and state agency officials the medical standards
necessary for the delivery of safe anesthesia care. When we were in
Albany, the newly elected Senate Democratic majority was in control (as of
the writing of this article, they are now back in control). As such, during
our breakfast session, we were fortunate to hear from Sen. Malcolm Smith,
the Senate majority leader at that time, and Sen. Jeff Klein (sponsor of the
Safe Anesthesia bill supported by NYSSA), the deputy majority leader. We
also had meetings with the new chairperson of the Senate Higher
Education Committee, Sen. Toby Ann Stavisky.
As part of our Legislative Day, separate meetings took place with John
Foley, deputy Medicaid inspector general for audit, and various officials
from the Department of Health, Medicaid Office-Office of Health
Insurance Programs (“OHIP”).
24

NYSSA — The New York State Society of Anesthesiologists, Inc.

The following documents were presented to lawmakers and are available
by contacting my office.

p Talking Points in Support of the Safe Anesthesia Legislation — Bill
S.5403/A.4509A (Klein/Morelle)
p Comparison Chart of Klein/Morelle Bill and New York State Law. m

DISTRICT 1:

DISTRICT 6:

1. Dr. David Wlody

18. Dr. Peter Benson
19. Dr. Alan Curle
20. Dr. Robert Pasternak

DISTRICT 2:

2. Dr. Ingrid Hollinger
3. Dr. Gregory Kerr
4. Dr. Roland Rizzi
DISTRICT 3:

5. Dr. Lawrence Epstein
6. Dr. Naixi Li
DISTRICT 4:

7. Dr. Charles Gibbs
8. Dr. Scott Groudine
9. Dr. Kenneth Newman
10. Dr. Jean-Pierre Ouanes
11. Dr. Kevin Roberts
12. Dr. Michael Simon
13. Dr. Salvatore Vitale
DISTRICT 5:

DISTRICT 7:

21. Dr. Rose Berkun
22. Dr. Mark Lema
23. Dr. Kathleen O’Leary
24. Dr. David Shapiro
DISTRICT 8:

25. Dr. Mark Banchik
26. Dr. Daniel Bosshart
27. Dr. Christopher Campese
28. Dr. Kevin Glassman
29. Dr. Bruce Hammerschlag
30. Dr. Steve Schulman
31. Dr. Alan Strobel
32. Dr. Peter Walker
33. Dr. Paul Willoughby

14. Dr. Richard Beers
15. Dr. Michael Duffy
16. Dr. Patrick Healey
17. Dr. Binit Shah

Charles J. Assini, Jr., Esq.
NYSSA Legal Counsel and Legislative Representative
Higgins, Roberts, Beyerl & Coan, P.C.
1430 Balltown Road
Schenectady, NY 12309
Phone: 518-374-3399 Fax: 518-374-9416
Email: CJAssini@HRBCLaw.com
and cc: GKCarter@HRBCLaw.com
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Prague Hosts the International Medical Congress:
Perioperative Care for the Geriatric Patient
ANOUSHKA AFONSO, M.D.

Approximately 260 physicians from more than 31 countries gathered in
Prague, capital of the Czech Republic, in June to exchange ideas regarding
the perioperative care for the geriatric patient. This Congress provided a
unique opportunity to meet and interact with leaders from medical
specialties around the world to discuss improvements in the care of the
elderly. The aging population has grown exponentially and, coupled with
an increase in life expectancy, has increased the number of elderly patients
subject to anesthesia, surgery, and postoperative care in the intensive care
unit. The implications of an aging population for clinical practice are well
recognized and are changing rapidly. This meeting featured the latest
advances in geriatric medicine, with active global participation.

Congress participants had time to explore Prague, the capital of the Czech Republic.
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Opening remarks were made by keynote speakers Dr. Michael Roizen
(Cleveland, OH),”How a beautiful day makes you younger and can be
every day”; Dr. Hugo van Aken (Germany), “Physiology and
Pathophysiology of the Elderly — Influence of anesthetic technique on the
perioperative period”; Dr. David Adams, “Future of cardiac surgery”; and
Dr. Jean-Louis Vincent (Belgium), “Critical Care in Geriatric Patients.”
From several sessions in two halls, the topics were devoted to geriatric
patients and brain function in the perioperative period, blood transfusion,
infection and nutrition, anesthesia management for cardiac surgery, and
more. In addition, there were more than 30 poster discussions from
participants all over the globe.
The conference lasted three days, giving participants ample opportunity to
explore the beautiful Czech city. Social programs included a dinner at the
famous Municipal House located near the historic Powder Gate.
The Congress was organized by the Czech Society of Anesthesiology and
Intensive Medicine and the Department of Anesthesiology at Mount Sinai
Hospital in New York. All local arrangements were handled by Guarant
International under the supervision by Ms. Renata Somolova. m

Participants at the International Medical Congress included (left to right): Dr. David Reich
(chair and professor, Department of Anesthesiology, Mount Sinai School of Medicine, New
York), Dr. Pastor Luna (chair and professor, Ignacio Chaves Medical Center, Mexico City), Dr.
Paul Goldiner (past president of NYSSA and chair, Department of Anesthesiology, Mount
Sinai School of Medicine, New York), and Dr. George Silvay (professor, Department of
Anesthesiology, Mount Sinai School of Medicine, New York).
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Third Annual New York State Conference

Third Annual New York State Conference for
Anesthesia, Critical Care and Pain Management
Resident and Fellows
With Regional Anesthesia and Pain Management Workshops
PRESENTED BY:

The Academic Anesthesiology Committee of the
New York State Society of Anesthesiologists

Saturday, November 14, 2009 • 8:00 a.m.
Mount Sinai Medical Center, One Gustave L. Levy Place, New York, NY 10029
This high-quality educational event will feature:
p Lectures from those who help to guide anesthesiology in the New York area
p Workshops on Ultrasound Guidance for Regional Anesthesia, directed by
Meg Rosenblatt, M.D.

p Workshops on Patient Simulation, directed by Adam Levine, M.D.
p Poster presentations and discussions by residents and fellows
p posters will be accepted in two categories:
1. Basic research
2. Clinical topics, including case presentation
p Dinner and entertainment
p “Anesthesia Jeopardy!” game show for institutions to compete for prizes
Residents and fellows interested in presenting their research should submit an abstract
(instructions below). Faculty who completed their residency on June 30, 2008, are also
eligible. The deadline for abstract submission is September 30, 2009. Abstracts should be
forwarded electronically to hq@nyssa-pga.org and helen.phillips@mountsinai.org. The
subject line should read: Third Resident Research Contest – MSSM. An electronic
confirmation will be sent once the abstract is received.

Each abstract should contain the following:
p Title/Category (Basic Science or Clinical)
p Authors and their respective institutions
(The name of the presenting author should be underlined.)

p Financial support for work
p Disclosure of potential conflicts of interest
p Introduction, methods, results, conclusions and references
p The abstract should not exceed one page
Blinded abstracts will be reviewed by the Poster Judging Committee with representatives
from various institutions. Three abstracts from both categories will be selected for sixminute oral presentations, followed by four minutes of discussion. The first six abstracts will
receive a prize. All abstracts will be published in the Meeting Proceedings.

Accommodations:
Courtyard by Marriott Manhattan
410 East 92nd Street, New York, NY 10128
Phone: 212-410-6777

Questions:
George Silvay, M.D., Ph.D., Program Chair
Brigid Flynn, M.D., Poster Committee Chair
Vivek Moitra, M.D., Master of Ceremonies

Please view the invitation and keep up to date on facebook.com.
Request: Third Annual NYSSA Resident and Fellow Conference

Problem-Based Learning
SHREYAJIT R. KUMAR, M.D., AND MATTHEW WANG, M.D.

The problem-based learning discussion below is designed to guide you through a
board-appropriate case scenario, including preoperative and perioperative
management. The goals will include applying evidence-based medicine to common
challenging encounters and to promote discussion on controversial topics.
Editor’s note: The authors present here a series of clinical patient management
problems with proposed solutions and possible model answers. Ideally, such issues
could be debated in open forum and it must be noted that more than one answer
may have merit, given more data or analysis. The PBLD as outlined here is meant
to stimulate the reader and should not be construed to represent the only solution,
or even the only solution endorsed by the NYSSA or by this editor. — JES.

A Woman With a Slipped Gastric Band
A 32-year-old female with a past medical history of GERD and prior
laparoscopic gastric band surgery presents with progressive PO
intolerance, nausea, vomiting, and recent weight loss. An esophagram
confirms the lap band device has slipped distal to the GE junction, and
requires operative revision. She has no known drug allergies, no
medical history, an uncomplicated surgical history, weighs 90 kg, and
an airway exam is within normal limits. She has been NPO for 48
hours. All of the following are appropriate induction modalities
EXCEPT:
A. Awake fiberoptic intubation after topicalization
B. Rapid-sequence induction with cricoid pressure
C. Preoxygenation and versed sedation, induction with fentanyl,
propofol, rocuronium and direct laryngoscopy
D. All of the above are appropriate induction modalities
Laparoscopic gastric band surgery is a minimally invasive approach to
morbid obesity. It entails the placement of a silicone ring distal to the gastroesophageal junction, restricting the amount of food that enters the stomach,
giving the patient a feeling of early satiety. Studies have shown a weight loss
of up to 57% at five years, and a short-term mortality rate of 0.05%.1 Distal
slippage of the band has been reported in 12.5% of cases, leading to an
enlargement of the reservoir of undigested food. Symptoms include
cessation of weight loss, vomiting, heartburn, and regurgitation. Thus, these
patients are at risk of aspiration and must be treated with full-stomach
precautions. A standard induction (option C) is absolutely contraindicated.
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A rapid-sequence induction represents an ideal management of this
patient’s airway. Preoxygenation is achieved with 100% oxygen. Cricoid
pressure will, in theory, occlude the esophageal lumen to prevent
aspiration, and should be maintained until endotracheal tube placement is
confirmed. Bolus induction with rapid-acting agents — propofol (2.5
mg/kg)/etomidate (0.3-0.5 mg/kg)/ketamine (1-2 mg/kg) and
succinylcholine (1 mg/kg)/rocuronium (1.2 mg/kg) — is followed by
immediate intubation. Administration of benzodiazepines or narcotics
prior to induction place the patient at higher aspiration risk and are
contraindicated during rapid-sequence induction. Thus, our answer
would be C.
Rapid-sequence induction, Sellick maneuver and direct laryngoscopy
demonstrate copious gastric contents in the posterior oropharynx. A
7.5mm endotracheal tube is passed, end-tidal CO2 confirms
placement, and the oxygenation difficulty becomes immediately
apparent. FIO2 of 1.0 and PEEP 10 cmH2O is required to maintain an
SpO2 = 96%, with peak airway pressures of 38-40. The differential
includes which of the following?
A. Bronchospasm
B. Right-mainstem intubation
C. ETT mucus plug obstruction
D. Aspiration
E. All of the above
Given the clinical situation, an aspiration event is the most likely inciting
cause. However, faced with intraoperative hypoxia with high airway
pressures, one must rule out bronchospasm, mainstem intubation, and
mucus plug/foreign body obstruction. Acute bronchospasm will manifest
as sudden increase in peak airway pressures, hypoxia, and an upsloping of
Phase 3 of the ETCO2 capnograph. Nebulized albuterol administration is
an appropriate initial treatment, followed with intravenous epinephrine if
severe. Right mainstem intubation will lead to an acute increase in peak
pressures and oxygenation difficulty. Passage of a fiberoptic bronchoscope
through the endotracheal tube and visualization of the carina distal to the
cuff will rule out mainstem intubation. Soft suction of the ETT will likely
treat a mucus obstruction (but not necessarily a foreign body).
Worsening outcomes following aspiration pneumonitis are associated with
decreased gastric fluid pH and increased volume of aspirate.10 It is
commonly accepted that aspiration of more than 25 cc (0.3 cc/kg) of
gastric contents or a pH ≤ 2.5 will lead to destruction of surfactant and
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pulmonary capillary endothelium. It has been shown in rats that lung
damage is biphasic. The first two hours show direct caustic damage to the
cells lining the alveolar-capillary interface. The second peak damage
occurs after five to six hours as neutrophils directly infiltrate the lung
interstitium. This results in bronchospasm, atelectasis, hypoxemia,
pneumonitis, cor pulmonale, and ARDS. Chest radiograph may “lag” for
six to 12 hours after the incident. The treatment is mechanical ventilation.
This scenario underscores the questionable efficacy of the Sellick
maneuver. MRI2 and CT3 studies have demonstrated a 1.5-3X increased
incidence of lateral displacement of the esophagus with cricoid pressure. It
is noted, though, that these studied cadavers lack the surrounding muscle
tone of a live patient; a randomized, controlled study on live patients is
necessary to elucidate this phenomena. Our proposed correct answer is E.
This surgery is suspended due to a high suspicion of an aspiration
event. Once the patient arrives in the PACU, the patient is noted to
have a fever of 102oF with an upward trending WBC of 14. All of the
following statements are appropriate initial treatment modalities:
A. Pulmonary bronchoscopy with cultures for antibiotic sensitivities
B. Prophylactic broad spectrum antibiotics
C. Aggressive pulmonary toilet
D. Corticosteroid treatment
E. A and C
F. All of the above
Aspiration pneumonitis is defined as the inhalation of sterile gastric
contents. This is most commonly a complication of general anesthesia
with an estimated incidence of one in every 3,000 cases. The risks,
however, increase based on ASA class with emergency surgeries increasing
the risk of aspiration by three to five times.9
Frequent pulmonary toilet and bronchoscopy with lavage are both
reasonable treatment modalities. Continued respiratory support with
mechanical ventilation is suggested until pulmonary function improves.
Usually these kinds of aspirations are complicated secondary to a sterile
chemical pneumonitis. Antibiotics this early can promote overgrowth of
resistant bacteria yet afford minimal benefit. Antibiotic therapy should be
considered only if there is minimal improvement after 48 hours or if
obstruction is likely to result in gastric colonization. Similarly, there has
been little data to show that corticosteroids in this setting will improve
outcome or decrease complications. Our answer would be E.
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Twelve hours post-induction, this patient remains in the PACU, on
mechanical ventilation. Which of the following parameters is
consistent with ARDS?
A. CXR showing a focal consolidation in RLL, PAP=30/15,
ABG=7.42|37|84|25|96% on FiO2 = 0.8.
B. CXR showed bilateral fluffy infiltrations, PCWP=25,
ABG=7.32|40|102|18|98% on FiO2 = 0.4
C. CXR showing bilateral fluffy infiltrations, PCWP=12
ABG=7.42|37|84|25|96% on FiO2 = 0.8.
D. CXR showing bilateral fluffy infiltrates, PAP=45/18
ABG=7.32|40|102|18|98% on FiO2 = 0.4
ARDS is a severe pulmonary failure, acute in onset, and can result from
many conditions — aspiration, sepsis, pneumonia, pancreatitis. The 1994
American-European consensus conference defined two separate entities in
Acute Lung Injury and ARDS. ALI is characterized by diffuse alveolar
damage, increased permeability of the alveolar/capillary membrane and
the presence of edema and proinflammatory cytokines in the alveoli. The
accepted ALI criteria are:
1. Acute onset of impaired gas exchange: PaO2/FiO2 <300
2. Presence of bilateral interstitial infiltrates
3. Absence of congestive heart failure: PCWP<18
ARDS is an extreme form of lung injury with critical hypoxia. Criteria are
similar to ALI, except for the defined ratio of PaO2:FiO2.
1. Acute onset of impaired gas exchange: PaO2/FiO2 <200
2. Presence of bilateral interstitial infiltrates
3. Absence of congestive heart failure: PCWP<18
Thus, option C meets all the criteria for ARDS.
This 90 kg patient is transferred to the ICU on continued
mechanical ventilation with a diagnosis of ARDS. A chest radiograph
demonstrates diffuse alveolar infiltrates, with air bronchograms.
FiO2 = 0.8 is required to maintain an O2 saturation above 90%.
What are the appropriate volume-control ventilator settings?
A. Tidal Volume = 900 ml (10 ml/kg), FiO2=0.8, PEEP=5
B. Tidal Volume = 540 ml (6 ml/kg), FiO2=0.8, PEEP=20
C. Tidal Volume = 900 ml (10 ml/kg), FiO2=0.9, PEEP=8
D. Tidal Volume = 540 ml (6 ml/kg), FiO2=0.8, PEEP=14
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A: In 1994, the NHLBI (National Heart, Lung and Blood Institute)
established a network of 20 academic medical centers in the U.S. and
Canada, named the ARDS network. A landmark study was published in
May 2000 regarding ventilator management of patients with ARDS. From
1996-1999, 861 ARDS patients were enrolled, randomized to mechanical
ventilation with “traditional” tidal volumes = 12 ml/kg ideal body weight,
and to a “lower” tidal volume = 6 ml/kg ideal body weight. The trial was
stopped three years later when a mortality reduction of 22% was
demonstrated in the 6 ml/kg group. This implicates ventilator-induced
lung injury, where lung overdistention results in the disruption of alveolar
epithelium, capillary endothelium, lung parenchyma, and the induction of
an inflammatory response.
Although fraught with controversy over the control-group design, a lowtidal volume strategy of 6 ml/kg ideal body weight has become generally
accepted. The 2004 Surviving Sepsis Campaign, a consortium of the
American College of Chest Physicians, the American Thoracic Society, and
the Society of Critical Care Medicine, endorsed low-tidal volume
ventilation in patients with ARDS.
The optimal FiO2 is a second consideration on low-tidal volume
ventilation. Poor oxygenation is a hallmark of ARDS, and oxyhemoglobin
saturation above 90% may require high FiO2. Prolonged exposure to high
oxygen concentration places patients at risk for oxygen toxicity. Thus,
PEEP is also utilized to maximize oxygenation. ARDSnet utilized the
following settings for FiO2 and PEEP:
FiO2

PEEP

0.3

5

0.4

5-8

0.5

8-10

0.6

10

0.7

10-14

0.8

14

0.9

14-18

1.0

18-24
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Option D is the only option with tidal volume = 6 cc/kg (cc = ml), and
the proper FiO2 and PEEP settings.
Shreyajit R. Kumar, M.D., and Matthew Wang, M.D., are with New York
University Department of Anesthesiology. The authors wish to give special
thanks to Ken Sutin, M.D., and Sanford Miller, M.D., for their contributions,
assistance, and support. m
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Case Report

An Analysis of Sepsis: A Close Look at Cellular
Mechanisms and Potential Treatments
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DEPARTMENT OF ANESTHESIOLOGY, SUNY DOWNSTATE MEDICAL CENTER,
BROOKLYN, NEW YORK

Introduction
As one of the major causes of death worldwide, sepsis is generally defined
as an infection accompanied by the presence of at least two symptoms of
systemic inflammatory response syndrome (SIRS): hypothermia (<36ºC)
or hyperthermia (>38ºC), tachycardia (>90 bpm), tachypnea (respiratory
rate > 20 breaths/minute or PCO2< 32mm Hg) and/or leukocytosis
(>12,000/µL) or leucopenia (<4000/µL).5 According to Angus et al., sepsis
accounts for about 750,000 hospitalizations each year; these numbers are
equivalent to 2,000 new cases of sepsis each day and only reflect cases
reported in the United States.3 The incidence of postoperative sepsis
among hospitalized patients is estimated to be about 1.2% and overall
sepsis mortality is estimated to be between 30-60%.16 The
pathophysiology underlying sepsis includes microvascular thrombi,
hypoperfusion, hypotension, tissue hypoxia, temperature dysregulation,
reduced cardiac contractility, and hepatic injury. In order to fully
understand the clinical manifestations and proposed treatments of sepsis,
severe sepsis, and septic shock, we must first take a closer look at the
biochemical and cellular mechanisms underlying this insidious disease.
Fig. 1: Definition of Progressive States of Sepsis
DISEASE STATE

CRITERIA

Sepsis

Bactermia and at least two criteria of SIRS

Severe Sepsis

Sepsis accompanied by acute organ dysfunction,
hypotension, or hypoperfusion

Septic Shock

Characterized by sepsis-induced hypotension
despite adequate fluid resuscitation

Multi-Organ
Dysfunction
Syndrome (MODS)

Presence of acute dysfunction in multiple
organs despite medical intervention; usually
results in death
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Basic Science of Sepsis
Almost all the information we have today about sepsis was gathered
through animal model experiments. Although several methods exist, two
are most commonly used to cause experimental sepsis. The first, referred
to as Cecal Ligation and Puncture (CLP), produces sepsis secondary to
abdominal peritonitis. The second and more popular method uses
lipopolysaccharide (LPS), a major component of the cellular wall of gramnegative bacteria.31 When released from bacteria, LPS provokes a strong
immune response involving the recruitment of macrophages and
neutrophils and is inevitably responsible for the pathophysiology of sepsis.
Regardless of which method is utilized, clinicians agree that sepsis
represents an imbalance between pro-inflammatory and anti-inflammatory
mediators. In fact, it is now clear that there are two stages of sepsis that
reflect the aforementioned imbalance in chemical messengers. Patients
initially experience inflammation but as their sepsis continues there is a
shift toward a more anti-inflammatory immunosuppressive state.17 More
specifically, tumor necrosis factor (TNF), NF-kB, IL-1, IL-6, C5a, reactive
oxygen species (ROS), and mitochondrial caspases have all been identified
as culprits responsible for precipitating a septic episode. It is not one
single cytokine but rather an overwhelming pool of chemical messengers
that produces multi-organ dysfunction and the symptoms generally
associated with sepsis.41
1. Immune System and Complement System
A. Immune System
Macrophages and neutrophils are typically the first responders to a site of
infection. Upon recognition of foreign antigens — LPS specifically —
these cells initiate intracellular signaling to activate NF-kB, a transcription
factor responsible for activating the release of several pro-inflammatory
signals.13 Among the pro-inflammatory factors released are TNF and IL-1,
which can reproduce the adverse signs of septic shock when administered
in high doses. These cell mediators begin a chemical cascade that
generates the release of secondary signals such as IL-2, IL-6, and INF-g.28
In addition to these phenomena, vasodilators are also released, which
accounts for the hemodynamic changes that occur with sepsis. Other
effects of the inflammatory response include increased expression of intercellular adhesion molecules (ICAM-1) and E-selectin on vascular
endothelia as well as a shift to a more pro-coagulant state due to the
activation of tissue factor on endothelial cells.8
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Fig. 2: Reported Cytokine That Are Involved in Sepsis
Pro-Inflammator y

Anti-Inflammatory

TNF

C5a

IL-4

IL-12

IL-1

ROS

IL-6

IL-13

IL-2

INF-g

IL-10

IL-6

PAF

IL-11

B. Complement System
As an important constituent of the innate immune system, the complement
system consists of a biochemical cascade of soluble proteins and enzymes
that, when activated, results in lysis of target cells. Complement proteins,
C5a in particular, are highly pro-inflammatory and there is evidence that
systemic activation of the complement system may cause sepsis.41 C5a can
be formed from C5 or from other sources aside from complement proteins,
such as macrophages, neutrophils and thrombin. Macrophages and
neutrophils possess C5 convertase that allows them to produce C5a even in
the absence of complement cascade activation. The ability of thrombin to
produce C5a reinforces the connection between the complement system and
the coagulation pathway.
Recent findings from animal research suggest that it is not C5a but, rather,
C5a in conjunction with its receptor (C5aR) that ultimately causes septiclike symptoms. C5aR is expressed on a variety of different cell types
including endothelial cells, neurons, cardiomyocytes, Kupffer cells, alveolar
epithelial cells, and myelopoietic cells, which explains the wide array of
symptoms that septic patients often encounter. Additional binding of C5a to
C5aR on these different tissues is made possible by the up-regulation of
C5aR in the presence of LPS, TNF, and IL-6. Binding of C5a to its high
affinity G-protein receptor causes internalization of the ligand-receptor
complex and subsequent translocation to the Golgi apparatus. Once inside
an acidic environment, C5a is released and hydrolyzed while minute
quantities of C5aR are recycled back to the membrane. In CLP rats, the
overall loss of C5aR from the cell surface corresponded with higher rates of
mortality whereas recent experiments have shown that the elimination of
C5a, via in vivo C5a blockage or C5aR antibodies, ultimately improved
survival rates. These studies suggest that C5aR may play a role in predicting
outcomes in patients with sepsis.15
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The discovery of another C5a receptor has shed some light on alternate
pathways for complement proteins. C5L2, a C5a receptor found on
leukocytes, is structurally similar to C5aR but does not possess G-protein
signaling capabilities. Aside from translocation, binding of C5a to C5aR
causes a momentary increase in intracellular calcium, granule release, and
signaling paralysis. These responses are correlated with a number of cellular
changes: the loss of chemotaxis and phagocytosis in leukocytes, activation of
NADPH oxidase in macrophages and neutrophils, and reduced contractility
of cardiomyocytes. On the other hand, binding of C5a to C5L2 does not
yield internalization of the ligand-receptor complex or initiation of a
functional intracellular response. Rather, C5L2 is a scavenger receptor that
competes with C5aR and acts to remove C5a from the bloodstream. Thus,
C5L2 negatively regulates the inflammatory response mediated by C5a and
maintains the integrity of intracellular signaling. Not only has C5a been
implicated in sepsis but other complement factors as well. Decreased serum
levels of C3 and C4 and increased levels of Factor B metabolites have also
been reported in critically ill patients with sepsis.20
2. Reactive Oxygen Species (ROS)/Reactive Nitrogen Species (RNS)
A. The Role of Cytokines in ROS Initiation
Granulocytes and macrophages respond to LPS endotoxemia by releasing
chemical mediators in the form of TNF, interleukins, and oxygen/nitrogen
radicals. Under normal circumstances, these components aid in killing and
removing pathogens. Yet if generated in excess, ROS and RNS can exacerbate
the pro-inflammatory reaction by allowing the host’s mechanisms, originally
designed to combat foreign invaders, to degenerate into sepsis and organ
dysfunction.18
During an infection, activation of NF-kB allows macrophages to release TNF,
which can initiate and regulate the cytokine cascade, through apoptosis.1
Animal studies have demonstrated the cytotoxic effects of TNF; however,
blockage of TNF has not been shown to improve — rather, it worsened —
survival in septic animals.9
B. The Role of eNOS in Vascular Changes of Sepsis
Through their involvement in producing TNF, ROS may perpetuate cellular
breakdown by producing additional ROS. Blood vessels possess endothelial
nitric oxide synthase (eNOS), a calcium-dependent NADPH oxidase, which
produces NO, a potent vasodilator, at a basal rate.22 When faced with an
extreme inflammatory reaction, cells respond by activating endothelial
NADPH oxidases that provide a continuous supply of ROS in the form of
superoxide, leading to a dramatic increase in as little as two hours.6 Although
superoxide is a rather strong oxidant in its own right, it can produce stronger
40

NYSSA — The New York State Society of Anesthesiologists, Inc.

ROS in two simple reactions: 1) Dismutation of superoxide, which yields
hydrogen peroxide; and 2) nitration of superoxide, which forms
peroxynitrite.7 Because of their highly reactive state, these compounds can
have serious consequences on cell structure and function.
Ordinarily, endothelial cells regulate the tone of vascular smooth muscle via
eNOS-produced NO as well as prostaglandin enderoperoxide H2 synthase-1
(PGHS-1) derived prostacyclin (PGI2).8 NO diffuses into the endothelial cell
and activates guanylyl cyclase in order to produce cGMP. PGI2 concurrently
activates adenylyl cyclase to produce cAMP. Together, cAMP and cGMP
promote smooth muscle relaxation. During sepsis, the level of circulating
ROS increases so that peroxynitrite is free to essentially inactivate PGI2synthase and, thus, ROS eliminate vascular smooth muscle relaxation.
Furthermore, NADPH-oxidase derivatives have the capacity to oxidize
tetrahydrobiopterin (BH4) and render it inactive. BH4 is a critical cofactor in
the synthesis of NO; the absence of BH4 uncouples eNOS so that this enzyme
produces additional superoxide rather than NO.34,39 The loss of NO from
vascular smooth muscle disrupts blood flow and increases endothelial
permeability. These series of events explain the role of NADPH-derived
radicals in initiating many of the changes that are seen in sepsis, such as loss
of blood volume, emergence of edema, and organ damage.27
C. The Role of iNOS in Sepsis
NADPH-oxidase derivatives play another role in endothelial cell damage
through their effect on iNOS. Normally, hypoxia inducible factor-1 (HIF-1),
which is found in endothelial cells, is covalently modified by
prolylhydroxylase. This unique enzyme labels the HIF-1a subunit for
proteolytic destruction by ubiquitous proteosomes. NADPH-derived oxidants
inhibit prolylhydroxylase, allowing the HIF-1a subunit to interact with the
HIF-1b subunit. The HIF-1 dimer translocates to the nucleus and activates
the expression of inducible NOS (iNOS) among other pro-inflammatory
genes. iNOS is an enzyme responsible for the supplementary production of
nitric oxide but it is found predominantly in the immune system.26
D. The Compound Effect of iNOS and eNOS
The surplus of NO, made available by eNOS and iNOS, feeds into the
superoxide pathway and will inevitably surrender evermore quantities of
peroxynitrite. Along with HIF-1, peroxynitrite can trigger tissue hypoxia by
interfering with cellular respiration.
E. The Role of Adhesion Molecules
ROS production has also been implicated in other signs of sepsis. As capillary
beds become more permeable due to the cytokine burst, leukocytes are
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allowed to enter sites of infection. Endothelial cells then up-regulate the
expression of ICAM-1 and E-selectin; these adhesion molecules bind tightly
to their receptors and permit white blood cells to linger on the endothelium.
This global increase in endothelial adhesion is usually accompanied by a
reduction in chemotaxis and phagocytosis of leukocytes and macrophages.
These changes in cellular responses reinforce a pro-inflammatory state and
intensify the progression of sepsis. As stated by one author, “Although
oxygen-radicals are necessary to eradicate infection, they are useful only if
their production is controlled.”36
3. Mitochondrial Dysfunction
Increased permeability in mitochondrial membranes impairs their ability to
produce an adequate supply of ATP to all body organs. During this
increased permeability, specific channels open, which leads to matrix
swelling, uncoupling of the respiratory chain, membrane potential collapse,
efflux of calcium ions, and the release of small mitochondrial proteins. For
example, the mitochondrial enzymes caspases -3 and -9 have been shown to
increase in sepsis induced in mice by cecal ligation and puncture (CLPmice). Treatment with agents that inhibit mitochondrial permeability (such
as cyclosporines, bongkrekic acid, and B-cell leukemia 2 (Bcl-2) proteins)
has been shown to provide cytoprotection, reduce heart and lung
dysfunction, and ultimately improve survival in CLP-induced sepsis.19 This
demonstrates the vital importance of maintaining mitochondrial integrity in
the treatment of sepsis.
4. Coagulation and Fibrinolysis
The same cytokines that mediate complement system activation and ROS
production also provoke a pro-coagulant state via the extrinsic and intrinsic
coagulation pathways.
A. The Extrinsic Coagulation Pathway
The extrinsic coagulation pathway is activated during sepsis due to the
activation of tissue factor on endothelial cells. The resulting hypercoagulable
state may interfere with organ perfusion through thrombus formation in
capillary vessels. The hypercoagulable state of sepsis occurs within hours of
sepsis, and is followed by a transient state of fibrinolysis. The latter is
initiated by tissue plasminogen activator (tPA), which generates plasmin, a
serine protease responsible for the breakdown of fibrin. The effects of
plasmin are only momentary because levels of plasminogen activator
inhibitor-1 (PAI-1) begin to rise and offset fibrinolysis. Following this
activation and subsequent deactivation of fibrinolysis, tissue factor-mediated
coagulation occurs.29 As the equilibrium ultimately shifts to coagulation,
thrombi form and accelerate microvascular hypoperfusion.
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Systemic hypothermia promotes microvascular thrombus formation since
low body temperatures increase the expression of PAI-1. This may explain
the observation that hypothermic septic patients have a worse prognosis
than hypothermic or euthermic patients.21
B. The Intrinsic Coagulation Pathway
Bacterial LPS is capable of activating cytokines, which ultimately lead to
activation of the intrinsic coagulation pathway. Factor XII (FXII), as well as
factor II (thrombin) are capable of activating factor XI (FXI). Thrombininduced FXIa constitutes an amplification pathway, which propagates the
activation of the coagulation cascade and, therefore, the formation of
thrombi. It has been shown that FXIa can be detected hours after LPS
infusion and its effects are long lasting since FXIa inhibitors are released
very slowly from the plasma compartment.25
C. The Effect of Temperature on the Coagulation Pathway
Septic patients with hypothermia have a significantly worse prognosis than
patients with hyperthermia or normal body temperatures. It has been
suggested that systemic hypothermia promotes microvascular thrombus
formation since low body temperatures increase the expression of PAI-1.21
Fig. 3: Sepsis Flowchart Depicting Connections Among Cellular Mechanisms
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Clinical Manifestations: Signs and Symptoms of Sepsis
In this next section, we move away from the cellular and biochemical
mechanisms of sepsis and we begin to focus on the macroscopic
consequences of sepsis.
1. Cardiovascular System
A hallmark of sepsis is inadequate cardiovascular function despite fluid
resuscitation. One of the most significant aspects of cardiovascular changes
in sepsis is endothelial cell dysfunction. Increased levels of circulating
cytokines lead to release of NO and ROS from endothelial cells. The
combined effects of NO and ROS produce vasodilatory shock through
decreased vascular smooth muscle tone, as well as edema due to increased
capillary permeability.8 Furthermore, increased propensity to thrombus
formation increases the risk of hypotension and hypoperfusion. Finally,
cytokines and increased mitochondrial permeability contribute to
cardiomyocyte dysfunction, which manifests itself as diminished cardiac
output, systolic or diastolic heart failure, myocardial ischemia (including
increased serum troponin), and ventricular dilation — all of which lead
ultimately to tissue hypoxia.15,19
2. Pulmonary System
LPS endotoxin activates alveolar macrophages and neutrophils and causes
them to infiltrate the lung, producing acute lung injury (ALI) or acute
respiratory distress syndrome (ARDS).31 These leukocytes release a host of
intermediary molecules such as platelet activating factor (PAF), free radicals,
and interleukins, which directly prompt lung injury. There is extensive
evidence that chemotactic leukocytes travel through the pulmonary
vasculature and subsequently become adherent to the capillary
endothelium. Adherent leukocytes migrate into the alveolar space, thereby
causing lung damage. In fact, histological examination of bronchoalveolar
lavage (BAL) fluid from rats exposed intratracheally to LPS illustrates that
neutrophil counts were significantly increased.31 Leukocyte infiltration
ultimately leads to dyspnea due to pulmonary edema, lung injury and
secondary pneumonia.
3. Hepatic System
Kupffer cells are specialized macrophages that reside in the liver and are the
principal site for the removal of endotoxin, cytokines, bacteria, and
activated coagulant proteins from portal blood.15 Like macrophages found
elsewhere, Kupffer cells secrete TNF, IL-1, and other inflammatory
mediators. During LPS endotoxemia, blood flow through the sinusoids is
hampered by the swelling of endothelial cells and adhesion of neutrophils to
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the endothelium.32 Narrowing of hepatic sinusoids interferes with organ
perfusion leading to hepatic necrosis.23 Clinical manifestations of hepatic
microvascular dysfunction include acute coagulopathy due to an inability to
manufacture activated clotting proteins and jaundice due to an inability to
metabolize unconjugated bilirubin.
4. Gastrointestinal System
Intestinal blood flow is severely impaired during sepsis due to increased
systemic adherence of leukocytes to vascular endothelium. Impaired
intestinal circulation is further aggravated by redistribution of blood flow to
vital organs. Intestinal tissue hypoxia is manifest by decreased intestinal
intracellular pH, increased levels of lactate in the hepatic portal vein, gastric
stress ulcers and intestinal ileus. Tissue hypoxia also allows for bacterial
translocation across the intestinal epithelium, increasing the risk of
nosocomial infections including pneumonia and peritonitis. Thus, the
intestines can act as both a target as well as a source of infection.2
5. Renal System
Inflammatory mediators such as LPS endotoxin, cytokines, and certain
arachidonic acid derivatives cause systemic vasodilation and widespread
endothelial injury. Autoregulation resulting in renal vasoconstriction is then
activated in order to maintain blood flow through the glomerulus and to
stabilize the glomerular filtration rate (GFR).40 The combined effects of
systemic hypotension and renal vasoconstriction may lead to decreased
GFR, acute tubular necrosis, oliguria, azotemia, and electrolyte imbalance.
Sepsis-induced renal failure is a major risk factor for the development of
multi-organ dysfunction and death.

Potential Therapies
Given its prevalence and high mortality rate, sepsis has become a major
cause for concern within the healthcare system. The most consistent
elements in the treatment of sepsis are appropriate antibiotics, IV fluids, and
supportive and adjunct therapy as indicated.
1. Fluid Resuscitation
In order to counteract hypovolemia and hypotension, aggressive volume
resuscitation is required in the treatment of sepsis. It has been shown that
early fluid resuscitation improves the likelihood of survival by enhancing
cardiac contractility and improving oxygen delivery, which manifest by
lower lactate concentrations, higher central venous oxygen concentrations,
and higher pH levels.17 According to the Early Goal-Directed Therapy
algorithm, resuscitation for septic patients necessitates 500 mL of saline
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fluid every 30 minutes until clinical end-points are met.30 Fluid infusion
alone can restore blood pressure and hemodynamic stability in
approximately half of all septic patients who present with hypotension.
Equal efficacy and decreased cost (compared to colloids) make crystalloids
the fluid of choice for early resuscitation in sepsis.12
2. Antioxidants and Chelating Agents
In addition to antibiotic and IV fluid administration, antioxidant therapy
may offer some benefits with potentially minimal side effects. This therapy
acts to neutralize the effects of oxidative damage by scavenging and
eliminating excess ROS/RNS produced over the course of an infection.
A. Ascorbic Acid (AA)
Otherwise known as vitamin C, AA has been shown to be a cytoprotective
agent. It protects phagocytic cells, especially during endotoxic shock, by
crossing the plasma membrane via specific transports, namely SVCT2.8 It
has been shown to reduce cytoplasmic free radicals,14 improve chemotaxis
and phagocytosis, and reduce cell adhesion by decreasing ICAM-1
expression on endothelial cells. AA has also been shown to inhibit the
activation of NF-kB, thereby blocking one of the early sources of the
inflammatory response.36 IV infusion of antioxidants such as vitamins C and
E has been shown to prevent LPS-induced edema, improve liver function,
improve arterial blood pressure and capillary blood flow, and ultimately
prolong survival in experimental models of sepsis.8 High doses of vitamin C
may increase the risk of hemolysis in individuals with glucose-6-phosphate
dehydrogenase (G6PD) deficiency.
B. N-acetylcysteince (NAC)
NAC is an easily absorbable antioxidant that works to increase the pool of
glutathione, an essential endogenous antioxidant.11 In addition to improving
phagocytotic activity by attenuating ROS and TNF production during sepsis,
NAC also decreases neutrophil infiltration into the lung.37 There is no
clinical experience regarding its use in sepsis patients.
C. Curcuminoids
Curcuminoids are derived from the active ingredient found in perennial
herbs. Their effects in sepsis include suppressing activation of NF-kB;
adherence of leukocyte, by down-regulating ICAM-1 expression; activity of
Kupffer cells, which limits hepatic microvascular dysfunction; peroxidation
of lipids; induction of iNOS; and production of superoxide in macrophages.
These activities hold promise for their use in the treatment of sepsis,
particularly to improve hepatic function.23
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D. Deferoxamine (DFX)
DFX is an iron-chelating agent that is used in storage diseases but has
antioxidant properties as well. As an antioxidant, DFX prevents the
production of hydroxyl radicals via the Fenton reaction by acting as a
radical scavenger. Experimental evidence in LPS-injected mice shows that
pretreatment with DFX improved survival by decreasing serum TNF levels.38
Thus, DFX may hold promise as a treatment option in sepsis.
3. Immunoglobulin (Ig) Prophylaxis
A combination of intravenous IgG, IgM, and IgA (IVIgGMA) has been
shown to improve survival in animals. Clinical studies suggest that IVIg
prophylaxis may reduce postoperative infections in anergic patients
following cardiac surgery and may benefit patients with streptococcal toxic
shock syndrome.43 Suggested mechanisms of Ig prophylaxis include:
improvement in phagocytosis and LPS clearance, reduction in ROS
production, and prevention of complement activation in acute
inflammation.43 More data is needed before definitive risks and benefits of
IVIg treatment in sepsis can be ascertained.
4. Thrombolytics
A. rhIL-10
IL-10 is a powerful anti-inflammatory cytokine that inhibits proinflammatory markers such as TNF, IL-1 and LPS-induced tissue factor, in a
dose-dependent manner. Pretreatment with recombinant human IL-10
(rhIL-10) two hours before LPS injections in humans has been shown to
attenuate coagulation, activate fibrinolysis, and reduce the concentrations of
plasminogen activator inhibitor-1 (PAI-1).29 More clinical data is needed to
prove the safety and efficacy of rhIL-10 in the treatment of sepsis.
B. Activated Protein C (APC)
APC is a potent anti-inflammatory, anti-coagulant and pro-fibrinolytic agent
that has been shown to improve survival in septic patients who are at high
risk of death. APC inactivates factor Va, factor VIIIa, and PAI-1, thus
inhibiting the formation of thrombin.15 Anticoagulant effects may enhance
anti-inflammatory effects by reducing adherence to endothelial cells,
increasing blood flow through capillaries, and stabilizing endothelial cell
barrier function.8 However, the anticoagulant and fibrinolytic effects of
rhAPC may increase the risk of bleeding, including intracranial
hemorrhage.4 Most contraindications for the use of rhAPC are related to its
associated increased risk of bleeding.42 Its current clinical use is limited to
septic patients with multi-organ dysfunction and a high likelihood of death.4
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5. Intensive Insulin Therapy
Septic patients often acquire stress hyperglycemia. Intensive insulin
therapy to keep glucose levels between 80 and 110mg/dL has been shown
to reduce morbidity and mortality in septic patients.35 Suggested
mechanisms of action include improvement in chemotaxis and
phagocytosis of neutophils and opposing apoptosis, by activating the
phosphotidylinositol 3-kinase-Akt pathway.17 The risk/benefit ratio of
intensive insulin therapy has been questioned in subsequent studies.44
Regardless of the intensity of insulin therapy, blood glucose levels must be
closely monitored in all septic patients since they are at risk of
hypoglycemia, which is considered a poor prognostic sign.
6. Superoxide Dismutase
Excessive production of superoxide is common during sepsis. Superoxide
dismutase (SOD) is a crucial enzyme necessary for the removal of reactive
oxygen species (ROS). Three different isozymes exist: 1) Mn enzyme
(SOD2) found in mitochondria, 2) Cu/Zn enzyme in the cytosol (SOD1),
and 3) Cu/Zn enzyme on extracellular surfaces (SOD3).10 Animal studies
have shown the efficacy of SOD mimetics in reducing ischemic injury10
and preventing tissue damage.33 Clinical trials involving the administration
of recombinant human SOD are under way.
7. Steroid Administration
The use of steroids in septic patients has been somewhat controversial.
The response of septic patients to steroid treatment may depend on the
dose. High dose steroids may increase mortality rates due to secondary
infections caused by the immunosuppressive state. Low-moderate dose
glucocorticoids may improve outcome by enhancing adrenal function in
the stressed state and by their anti-inflammatory effects. The most
commonly applied regimen consists of a five- to seven-day course of
hydrocortisone (200-300 mg/d) followed by a five- to seven-day tapering
of the steroids.24

Conclusion
Sepsis is one of the deadliest disorders and its incidence might be
increasing. Its pathogenesis affects almost every major organ system.
Understanding its molecular mechanisms is essential for diagnosis and
treatment. During sepsis, mechanisms that were initiated to fight infection
may ultimately worsen outcome. Examples include activation of reactive
oxygen and nitrogen species, mitochondrial enzymes, complement
proteins, coagulant factors, and inflammatory cytokines. Early recognition
and intervention in the form of treatment of infection, supportive and
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adjunct therapy are the best hope for improving the prognosis of this
potentially devastating disorder. m
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Publish Your Case Report in

Sphere
p If you have an interesting case
p If you are ready to share your experience
p If you are interested in building your CV
You can submit your case report for publication in Sphere.
All cases will be reviewed and the most interesting published.
Submit your case report via e-mail to maryann@nyssa-pga.org.
Subject: Article for Sphere
If you have questions, call MaryAnn Peck at NYSSA headquarters: 212-867-7140.

International Scholars Program • PGA 63

International Scholars Program
PGA 63
Since its inception in 1993, 215 scholars representing 43
countries have attended the PGA through the International
Scholars Program. Applications are submitted, usually under the
auspices of a sponsor who is a member of the NYSSA. After careful
committee review, scholarships are awarded ranging from free
registration and participation in the program (receptions, some
meals, available tickets) to hotel accommodations in New York for
six nights. The program has been enthusiastically received, with
many accolades from the attendees, who felt it to be the most
important experience in their academic lives.
Funding for the program has come from several sources, including
a grant of $3,500 from the NYSSA, generous support from the
Mount Sinai Department of Anesthesia, and (to date) two members
of the NYSSA. Pharmaceutical companies have donated small
pieces of equipment, books and educational materials. Many
scholars have found that their governments or hospitals will help
with airfare if they have a poster accepted. One applicant from
Bhutan (he makes about $200/month) said that he would not eat
for six months so he could save the airfare.
We appeal to the members of the NYSSA to consider donating to
this cause. It is the experience of a lifetime for so many of these
anesthesiologists. Airline miles would also be a great idea. In return,
you would be invited to the reception to meet the participants and
acknowledgement would be made in Sphere.
Donations should be sent to Ms. Pat Burdett at pat@nyssa-pga.org.
She can also provide a complete list of all participants since 1993
and the candidates already selected for this year.
Elizabeth A. M. Frost, M.D.
Paul L. Goldiner, M.D.
Co-Chairs, International Scholars Committee
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