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Rebecca Lohsen

“Rebecca’ s death has changed me, has changed all of us. Once | believed that
the dangers that were out there would stay out there. That modern medicine can
avert these dangers. | no longer have the confidence in medicine that | did. |
believe we have made great advances, that there are cures to be had, but I've
watched the dismay in the faces of doctors who are supposed to be the best in
their field as they told me they didn’ t have any more “cures in their bag.”

And | know that it truly is a PRACTICE of medicine, not a finished product.”
{ l'.




Clinical
Infectious

Infection with Panresistant Klebsiella
pneumoniae: A Report of 2 Cases
and a Brief Review of the Literature

Azza Elemam, Joseph Rahimian, and William Mandell

Section of Infectious Diseases, Saint Vincent's Hospital, New York, New York
Clinical Infectious Diseases 2009;49:271-4

[t is a rarity for a physician in the developed world to have
a patient die of an overwhelming infection for which there are
no therapeutic options. These cases were the first instance in
our clinical experience in which we had no effective treatment
to offer. Trends in urban hospitals are often the harbinger of
the future. We share these cases to highlight some troubling
issues that soon may be relevant to increasing numbers of phy-
sicians and patients across the United States.
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The World Wakes Up to the Danger of Superbugs

By THE EDITORIAL BOARD SEPT. 28, 2016

A technician scanning the X-ray of a patient suspected of having Tuberculosis. Justin Mott for

Tuberculosis. Malaria. Syphilis. Gonorrhea. The microbes that cause these
diseases are increasingly resistant, and sometimes even impervious, to
antibiotics that worked in the past. Last week, amid other pressing
business, 193 nations at the United Nations General Assembly signed a
declaration summoning each of them to a war against a powerful and
resourceful enemy: superbugs that have learned to evade science’s last
remaining defenses.
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Evolution In

Action 1.

A technician scanning the X-ray of a patient suspected of having Tuberculosis. Justin Mott for

Tuberculosis. Malaria. Syphilis. Gonorrhea. The microbes that cause these
diseases are increasingly resistant, and sometimes even impervious, to
antibiotics that worked in the past. Last week, amid other pressing
business, 193 nations at the United Nations General Assembly signed a
declaration summoning each of them to a war against a powerful and
resourceful enemy: superbugs that have learned to evade science’s last
remaining defenses.




Evolution in Action 2. Malaria drugs
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WHO (2006): Drugs eventually undermined by pathogen evolution

Requires open-ended drug discovery pipeline

Hyde 2005, Read and Huijben 2009




Evolution in Action 3. A US hospital




Blood stream VRE: daptomycin resistance
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How serious is the problem?

CDC estimate:
23,000 Americans die each year from resistant infections




State health departments that count deaths due to the seven most prevalent infections

NUMBER OF STATES THAT COUNT DEATHS
VRE

Vancomycin-resistant
Enterococci

Acinetobacter

Clostridium difficile

MRSA

Methicillin-resistant
Staphylococcus aureus

CRE

Carbapenem-resistant
Enterobacteriaceae

VISA

Vancomyecin intermediate
Staphylococcus aureus

VRSA

Vancomycin-resistant
Staphylococcus aureus

Outbreaks

0 5 10 15 20 25

* 48 states and Washington, D.C.; Pennsylvania and Georgia did not participate
Source: Reuters survey of state health departments

http://www.reuters.com/investigates/special-report/usa-uncounted-surveillance/



Deaths due to resistant

bacteria

(2003-2014)

State counts

VS

Death Certificates

STATE
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
D.C.
Delaware
Florida
Georgia
Hawaii
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Indiana

lowa

Kansas
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New Mexico
New York
North Carolina
North Dakota
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Pennsylvania
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South Carolina
South Dakota
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Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Source: Reuters survey of state health departments
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How serious is the problem?

CDC estimate:
23,000 Americans die each year from resistant infections

Possible upper bound: 100,000
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The World Wakes Up to the Danger of Superbugs
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“Two forces at work:

e Scientists and pharma failing to
develop new drugs to keep pace
with failing drugs

* Excessive and improper use of
existing drugs by doctors,
patients, farmers”

Solutions:
* Drug discovery
* Reduce antibiotic use in livestock

A technician scanning the X-ray of a patient suspected of having Tuberculosis. Justin Mott for The New York Times

Tuberculosis. Malaria. Syphilis. Gonorrhea. The microbes that cause these * CO nsumers: vaccines

diseases are increasingly resistant, and sometimes even impervious, to ° D t d . h .
antibiotics that worked in the past. Last week, amid other pressing OCtOrs anad nurses: yg Iene
business, 193 nations at the United Nations General Assembly signed a ° Regu I ate an d ed u Cate d OCtO rs

declaration summoning each of them to a war against a powerful and
resourceful enemy: superbugs that have learned to evade science’s last

remaining defenses.




How to treat patients when patient

treatment causes resistance?



A patient

v 1 L
Robert J. Woods

PhD MD
U of Michigan

Left ventricular assist device
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Woods & Read (2015) Evolution, Medicine and Public Health




Only treat reactively?

‘Simplify’ the problem: choice of drug

How Antibiotic Resistance Happens

Options for resistance
management:

1 - 2,
Lots of germs. _ Antibiotics kill
A few are drug resistant. bacteria causing the illness,

3.
The drug-resistant

bacteria are now allowed to 1.

Impact origin

as well as good bacteria
protecting the body from

infection.
’ Xxxx_.'

Woods & Read (2015) Evolution, Medicine and Public Health

grow and take over.

(transmission, mutation,
HGT)

2. Impact expansion




What now?

Choice of drug

1. Continue meropenem until that fails, switch to cefepime

2. Switch back to cefepime until that fails, then switch to meropenem
3. Combination therapy, meropenem and cefepime

4. Combination therapy, meropenem or cefepime + levo or cipro

5. Short duration with gentamicin or colistin

Option 1 is standard practice, so

Woods & Read (2015) Evolution, Medicine and Public Health
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How to treat patients when patient

treatment causes resistance?

How Antibiotic Resistance Happens

1 9 /3\ Options for resistance
Lots of germs. Antibiotics kill The drug-resistant managem ent:

A few are drug resistant. bacteria causing the illness, | bacteria are now allowed to
as well as good bacteria grow and take over.
protecting the body from 1. Impact Origin

infection.

(transmission, mutation,
HGT)

2. Impact expansion



mutation reproduction
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Cure or containment?

OPINION NATURE|Vol 459/28 May 2009

ESSAY

A change of strategy in the war on cancer

Patients and politicians anxiously await and increasingly demand a ‘cure’ for cancer. But trying to control the
disease may prove a better plan than striving to cure it, says Robert A. Gatenby.




Evolution-proofing existing antibiotics
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Wale, Sim, Jones, Salathe, Day, Read in prep.
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% e Take home messages
The problem is big, but we don’t really know how big
Science of antibiotic stewardship is just beginning

New approaches to patient treatment are coming

New opportunities for pharma
- drugs for containment not cure
- evolution-proofing compounds

Drug resistance is a hard problem.
But it is not the hardest problem facing
humanity — so long as we tackle it.




