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WHO's first global report on antibiotic resistance
reveals serious, worldwide threat to public health

Mew WHO report provides the most comprehensive picture of antibiotic
resistance to date, with data from 114 countries

Mews release

30 APRIL 2014 | GENEWVA - A new report by WHO—its first to look at antimicrobial
resistance, including antibiotic resistance. globally—reveals that this serious threat is
no longer a prediction for the future, it is happening right now in every region of the
world and has the potential to affect anyone, of any age, in any country. Antibiotic
resistance—when bacteria change so antibiotics no longer work in people who need
them to treat infections—is now a major threat to public health

“Without urgent, coordinated action by many stakeholders, the world is headed for a
post-antibiotic era, in which commaon |nfect||:|ns and minor injuries which ha»e been

Frangais Pycckmi  Espafiol

BOOES

Related links

Antimicrobial resistance: global
report on surveillance 2014
Virtual press briefing

¥ Infographic: Antimicrobial
= resistance: global report an
surveillance 2014
pdf, 653kb

Fact sheet on antimicrobial
resistance

WHO's policy package to combat
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Demographic supply-demand imbalance in ®
industrial structure in the super-aged
nation Japan

Naoki Kishida' and Hiroshi Nishiura'*" Model-based estimate

Model-based estimate q(t) = M; gem(t) — M; () (4)

. : demand > suppl
Past g(H)=0 demand > supply
: i =AM

. @ baseline of #;(t), measured as the average for 2002-06 «q(<0  : supply > demand
Future =5

* To achieve the service standard for the baseline perios ) Futur . .

terms of manpower Model-based estimate total volume of imbalance is calculated as
« reflecting drastic changes in the service-recipient pop
* M, gen(to) : baseline measured as the average for 2002-06 u(t) = Mi,dem (t) - W(t) (5)
) . * 1-M; 4 ol(O/M, gern(t0) : relative change taking M, 4.,.(%,) as the baseline i
expected demand of mdustry i is cal * (1) . total population size of workers in year t
Ni(t) —stotal supply

M; = 2
Ldem (t) G ( ) * M(t) changes proportionally to W(t) because the working-age population

acts as the backup supply of human resources in industry i,

expected supply of industry 7 is calculated as

M, ,..(to)
M; t) =W(t)—e—— (3
®) = W) el 3

Future
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METHODS

[Overview of the intervention program/]
Description of intervention program

Launching a team of nurses, pharmacists, and bacteriologists who specialize in infectious diseases and organizing regular meetings; the
team shares a common understanding of the necessity and purpose of each intervention program. The tfeam aims to identify and
resolve problems in implementing the program at each hospital, to detect any signature of an outbreak at an early stage, and to
consider and plan interventions of additional components.

Systematically designed lectures series on clinical infectious diseases with a focus on the appropriate use of antibacterial drugs. Monthly
for 60 to 20 minutes. The audience also involves healthcare workers out of the team, including physicians/residents, pharmacists, nurses,
and laboratory technicians.

Consultation service during the visit of consultant to the facility. Also, distant consultation over e-mail or telephone was offered when
requested

Supporting decision making (e.g. to judge whether the blood culture result represents contamination or true bacteremia), including
adyvice for anfimicrobial freatment (i.e. if two sets of blood cultures are positive, it is considered as a true bacteremia and an immediate
response is given to the start and change of antfimicrobials; even if only one set of blood culture is positive, if gram-negative bacilli are
detected, yeast-like fungi are detected, etc).

Writing the medical record using fixed-form sentences (e.g. in the medical chart to clearly indicate “bacteremia”). If a resistant bacteria
is detected, briefly describe the necessity and method of infection control, and state in the medical chart that there is a support system
to consult about the need for freatment.

Tabulating the drug susceptibility testing results of bacteria to systematically show how sensitive each bacterium is for different types of
antibacterial agents. In addition to pre-intervention situation, the effectiveness of the intervention is also measured using the
antibiogram.

All positive blood-culture cases are reported by e-mail (that appropriately cares for protecting patient identity), and the expert gives
feedback including interpretations of culture results. The expert also assists to determine if it is urgent and need intervention, such as
whether it is truly a bacteremia, and reply within 24 hours. In addition, it is possible to determine at an early stage whether or not the
causative agent (e.g. consecutive Bacillusisolations) has led to an outbreak.

A self-study session by the full-time staff is supported. During an outbreak, it is vital fo organize an urgent study session. The expert advises
the most appropriate contents and presentation methods.

Support the publication of an infectious disease magazine distributed within the hospital. It also helps create in-hospital antimicrobial
guides.




METHODS

[Overview of the intervention program/|
Description of intervention program

- continuously studying clinical infectious diseases

<BMC Public Health, 2014;14:1276. >
<Clin Infect Dis, 2016;62:e51-e77. >

- Consultations by ID physicians
—reduce mortality from S. aureus bacteremia

<Open Forum Infect Dis, 2018;5(3). doi: . >
<Clin Infect Dis, 2015;60:1451-1461. >

- quick and accurate reporting of microbial test results

<BMC Med Inform Decis Ma, 2011;11:19. >
<J Community Hosp Intern Med Perspect, 2018;8:321-325. >

- regular emailing system as well as the use of telephone-based
consultations



Description of intervention program

METHODS

[Program implementations]

- primary goal
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Introduction series

I Begin clinical infectious disease: the fundamental way of thinking

PN How to use infravenous antibiofics. I. Introduction

EIN How to use infravenous antibiofics. II. Practice

I Pitfalls of interpreting microbial testing result -bacteriological testing-

I Gap of sepsis between ideal and the reality. I. Finding sepsis and identifying the origin of fever.

_ Gap of sepsis between ideal and the redlity. Il. How to use “surviving sepsis campaign guideline™.
What if antibacterial drugs do not work
I How to use oral antibiofics. I. Infroduction
- 2 How to use oral antibiofics. II. Practice
e e L Diagnoses of cold (that you must not have been taught by anybody)
IrProg rq m Implementahonslﬂ [}l Diagnosing a disease other than cold sharing common signs and symptoms
[P Pitfalls of infectious disease practice in emergency settings

m Clinical approach to fever in hospitals, including infectious and non-infectious causes.
' Clinical approach to fever of unknown origin at an emergency department

Advanced series
[ Catheter-related bloodstream infections: Truly effective management

3 Urinary tract infections: Managing the most common diseases

Skin soft tissue infection

[ Pneumonia: Unexpectedly difficult freatment decision. Appropriate use of anfibiotics
EE community diarrhea: Appropriate use of antibiotics.

FIN Diarrhea occurring in hospitalized wards -Clostridioides difficile infection-

Lecture titles on clinical infectious diseases

° about 50 lectures were deSigned and 21 | Bacterial meningitis: A medical emergency
delivered, each lasting from 60 to 90 min z
wifh an acﬁve |earning formqi‘ as we" as FPZI strengthening medical approach fo patients with abdominal pain and fever who visit an emergency room.
q Aspiration and chemical pneumonia: The most common pneumonia in the elderly. What microorganisms are covered by
lecture-style sessions. anfibiofics?

I3 Surgical site infection (SSI): From prevention to treatment
Fever in diabetic patients.
O The primary audiences included PZI MRSA infections: All about it

FXIN Tuberculosis: Full of mistakes in our knowledge.

physiciqns, clinical residents, phqrchisis, EL Infectious diseases in the elderly: Making a difference
. . EIN Acute prostatitis.
nurses, and laboratory technicians. EZI Infection of immunocompromised patients.
EEIN Febrile neutropenia.
EZIN Infection of solid tumor patients.
EF Fever in patients with multiple metastases from solid tumor.
EIIN Fever in renal failure and dialysis patients.
Appropriate antimicrobial use of acute pancreatitis.
EE Pregnant women exposed to respiratory viruses: What to do
EI Travelers’ fever on the way home from abroad
I Infective endocarditis (IE): Special characteristics of IE in the 21st Century? -
I Pseudomonas aeruginosa pneumonia
[ZI When to consider using steroid despite infection.
ZEI Non-tuberculous mycobacterial infection: An unexpectedly overlooked disease
X Parvovirus infection: An unexpectedly common disease in outpatient
I3 Aseptic meningitis: Are you sure fo have managed it appropriately?
X3 staphylococcus aureus detected from blood culture
Fever after artificial joint replacement.



METHODS

[Statistical analysis]
. 2 steps.

—first step : Cochrane-Armitage trend test
—statistically significant trends in antibiotic sensitivity
—second step : difference-in-differences (DiD) design approach

—detect accelerated increases in antibiotic susceptibility rates.

- Two different time periods

—before and after intervention program
—assumed that the decreasing rate of antibiotic resistance was proportional to the whole of Japan.

—in introducing the program, we anticipated that the decreasing rate of resistance would be accelerated.

E(Yh) = a0+ ar (t — to) + B(t — t,)(TkP:) + ¥Ti,




RESULTS

Table 1
Trend in MRSA and the resistance rate to one of four antibiotics in Pseudomonas aeruginosa (rate of change per year).
Antibiotic type Hospital 1 Hospital 2 Hospital 3 Hospital 4
¢/~ Staphylococcus aureus )
All cultures —0.053 (p<0.01) —0.078 (p<0.01) —0.052 (p<0.01) —0.029 (p <0.01)
MRESA
Rlood cultures —0.059 (p=0.02) —0.047 (p=0.04) —0.082 (p=0.04) —0.044 (p=0.35)
MRESA
7?5911 domonas aeruginosa ‘<
All cultures —0.046 (p<0.01) —0.025 (p<0.01) —0.035 (p=0.03) —0.023 (p=0.06)
Carbapenems
All cultures —0.027 (p< 0.01) —0.021 (p<0.01) —0.055 (p< 0.01) —0.072 (p<0.01)
4th generation cephalosporins
All cultures —0.018 (p <0.01) —0.018 (p<0.01) —0.085 (p<0.01) —0.026 (p=0.01)
3rd generation cephalosporins
All cultures —0.034 (p<0.01) —0.017 (p <0.01) —0.09 (p<0.01) —0.038 (p=0.02)
Quinolones
Blood cultures —0.058 (p=0.20) —0.018 (p=034) —0306 (p=019) —_————— [p=0.23)
Drug-resistant Psfudamanasj

Cochrane-Armitage trend test was employed to analyze the percentage of MRSA and antibiotic-resistant P. aeruginosa. The results are classified as non-blood cultures and
blood cultures. The rate of change peryear and p-value in parenthesis are shown. Drug-resistant Pseudomonas obtained from blood culture samples was defined as resistant to
atleast one carbapenem, cephalosporin or quinolone. In Hospital 4, the number of resistant P. aeruginosa blood culture submissions was small, making the rate of change not
calculable.
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Table 2
Estimated rates of decline and acceleration for MRSA and drug-resistant Pseudomonas aeruginosa using the difference-in-differences design model.
Control period (before intervention) [ percent decline/year] Intervention period (increment only) [percent decline/year]
Antibiotics Hospitals Hospitals
1 2 3 4 1 2 3 4
Staphylococcus aureus
MRSA 142 (140, 142 (140, 142 (1.40, 1.77 (1.72, 1.50 (112, 2.06(1.73,2.38) 0.76(0.18,1.35) 0.74 (-1.59,
7 < 145) 145) 145) 182) 1.87) 012)
Pseudomonas aeruginosa
Carbapenems 0.55 (0.52, 0.55 (0.52, 0.55 (0.52, 1.09(1.03,1.15) 2.01 (1.49, 0.53 (0.05,1.01) 0.18 (—1.13, 1.04 (-2.37,
0.59) 0.59) 0.58) 2.52) 0.81) 0.30)
4th generation 1.06 (1.03, 0.70 (0.67, 1.09(1.05,1.12) 0.74 (0.69, 055 (0.07, 0.74 (0.40,1.06) 1.77 (0.16, 3.31) 3.76 (2.30, 5.15)
cephalosporins 1.09) 0.73) 0.80) 1.01)
3rd generation 0.57 (0.54, 0.57 (0.54, 0.57 (054, 0.39 (0.34, 0.49 (0.09, 0.74 (0.35,1.11) 3.53(2.67,4.31) 1.37(0.24, 245)
cephalosporins 0.59) 0.59) 0.60) 0.44) 0.87)
kQuinr:rlr:rnes j 1.09(1.06,1.12) 1.09(1.06,112) 1.09(1.06,112) 0.65 (0.59, 219 (1.64, 0.19 (—0.55, 1.90(0.87,2.90) 1.79 (0.08,3.49)
0.71) 2.73) 0.19)

Acceleration rate for the resistance rate decline, which is considered to have been induced by the intervention program, was estimated employing a quasi-experimental study
design. The percentage decrease rate per year is shown. In the absence of the intervention program, the entire country data from the JANIS system was assumed as parallel to
the baseline rate of decline in all four hospitals. During the intervention period, the increment in the rate of decline (ie. accelerated rate of decline) was estimated. Bold
indicates significant results. The 95% confidence intervals are shown in parentheses.
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