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Mengapa tatalaksana antibiotik menjadi sulit
pada pasien kritis ?
• Populasi pasien di ICU adalah populasi yang “vulnerable” dan 

“life threatening”, kecepatan terapi sangat mempengaruhi
luaran klinis
• Keputusan pemberian antibiotik pada pasien kritis harus

cepat à penundaan meningkatkan mortalitas à banyak
dokter mengambil risiko lebih baik memberikan antibiotik
daripada menunda
• Banyak hal yang perlu dipertimbangkan untuk dalam

memberikan terapi antibiotik pada pasien kritis



Antibiotic usage in COVID 19 Pandemic
• The impact of coronavirus disease (COVID)-19 on the amount of 

antibiotic usage and stewardship practice is still not clear [1,2]

• Based on data taken from a rapid review & meta-analysis of studies 
through April 2020 [3]
• The incidence of bacterial infection in COVID 19 patients
• 7% of hospitalized patients 
• 8% of critically ill hospitalized patients

1. Clancy CJ, Nguyen MH. 1 May 2020. COVID-19, superinfections and antimicrobial development: What can we expect? Clin Infect Dis. https://doi.org/10.1093/cid/ciaa524 
2. Clancy CJ, Buehrle DJ, Nguyen MH. 17 Jul 2020. PRO: The COVID-19 pandemic will result in increased antimicrobial resistance rates. JAC-AMR. https://doi.org/10.1093/jacamr/dlaa049. 
3. Langford BJ, So M, Raybardhan S, Leung V, Westwood D, MacFadden DR, Soucy JR, Daneman N. 22 Jul 2020. Bacterial co-infection and secondary infection in patients with COVID-19: a living rapid review 

and meta-analysis. Clin Microbiol Infect. https://doi.org/10.1016/j.cmi.2020.07.016 

In fact….
Antibiotics were administered to about 70% of hospitalized COVID-19 patients 
and 80% - 100% of those in ICUs [1,2,3]  à RSDS  : 76 % (interim analysis)
Pandemic COVID-19 might trigger antibiotic over-use



Penggunaan antibiotik pada COVID 19 sulit dikendalikan dipicu
oleh ketidakpastian dan kebingungan di kalangan klinisi…
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The COVID-19 pandemic that fills the media now is caused by the SARS-CoV-2 virus. As of April
24, SARS-CoV-2 has caused 191,074 deaths worldwide and 25,549 in Italy alone. The numbers are
alarmingly high and rising rapidly.

Over 190 deaths have been reported in Norway, with growing hopes that the figures may flatten
out there over the next weeks.

So what are the possible reasons for this striking difference between Italy and Norway? Some of
the answers to this may be found in demographic and cultural differences, and differences in
health care.

Lessons from previous epidemics
What can we learn from previous epidemics?

The swine flu epidemic in 2009 resulted in approximately 300,000 deaths. Julie L. Gerberding,
former chief of the US Center for Disease Control and Prevention (CDC) estimates that 29 to 55
per cent of those deaths were caused by a secondary, bacterial infection leading to pneumonia.

During the COVID-19 pandemic, a report published showed that 92 per cent of covid-19 patients
admitted to hospital in Wuhan, China, received antibiotics and approximately 50 per cent of
fatalities also had secondary bacterial infections.

We have no effective remedies for diseases caused by coronavirus, and before the advent of
antibiotic resistance, we were used to bacterial infections being effectively treatable with
antibiotics.

Italy vs. Norway
Before the COVID-19 crisis, Italy was already one of the countries worst hit by deaths from multi-
drug resistant (MDR) bacteria in Europe. Around 11,000 people in Italy die annually from such
infections, compared with just over 33,000 across Europe.

A study by the European Center for Disease Prevention and Control (ECDC) revealed that
approximately 30 per cent of all infections in Italy were caused by drug-resistant bacteria. Even
new antibiotics (used as a last-resort) had little or no effect against these infections.

Unlike Italy, Norway has some of the fewest cases of MDR bacterial infections and has some of
the world’s strictest guidelines on antibiotic usage, restricting their use to only the most serious
illnesses.

COVID-19 patients in Norway who develop secondary bacterial pneumonia may therefore have a
better likelihood of successful treatment with antibiotics than Italian patients have.

Fighting on two fronts
An important point is that the immune system of COVID-19 patients in regions with high antibiotic
resistance may be fighting on two fronts simultaneously, the virus and MDR bacteria.

Although the statistics suggest this, we do not yet have enough good scientific data to document
this connection for certain. It is a preliminary trend, rather than a conclusion.

Research collaboration in Norway
Norway is at the forefront of work on vaccines and treatment of viral infections. But are we doing
enough to meet the threat of antibiotic resistance? Are we supportive in discovery and
development of new technologies for clinical use?

Norway has committed to increase the pace of development of new technology, coming out of
Norwegian research environments. As well as helping to future-proof a cornerstone of modern
medicine, such projects form the basis of new start-ups and spin-out companies that can provide
new jobs in the life science and pharmaceutical sector in preparation for the end of the ‘age of
oil’. One of several exciting and promising projects in Norway is the ZinChel project, which grew
out of a collaboration between the University of Tromsø (UiT) and our research group at the
University of Oslo (UiO).

We patented a cutting edge technology (ZinChel) that has proved very effective against a wide
range of MDR bacteria including those that Northern Italy has struggled with for several years,
and which is increasingly, spreading across the globe.

These pathogenic bacteria, referred to as Gram-negative bacteria, have armed themselves with
enzymes called beta lactamases, capable of breaking down some of our most important
antibiotics, severely limiting treatment options.

These bacteria are at the top of the WHO's list of 12 ‘priority pathogens’, representing the most
dangerous bacteria in the world. Antibiotic resistance can render modern medicine useless. And
it will be our own fault.

Reduced use of antibiotics
The most promising ZinChel product, ZN148, is an easy-to-produce, water-soluble molecule that
in itself has very low toxicity towards the bacteria or host organism, instead functioning as an
antibiotic helper molecule. Such substances are called adjuvants.

Carbapenems are an important class of modern, ‘last resort’ antibiotics. These drugs however
no longer have an effect on a number of MDR bacteria on the WHO list causing infections in
hospitals.

Our adjuvant, ZN148, when given together with a carbapenem, restores the sensitivity of the
bacteria to the antibiotic, up to an increase of 500-fold compared to without ZN148 in some cases.

In this way, we are able to preserve the effectiveness of existing antibiotics, supporting the other
aims of our antibiotic resistance network: reducing antibiotic use and changing the way we use
them.

We have tested hundreds of ZinChel and, as with any exciting new treatment; have begun the
most promising of them in animal models. The work has been supported by, among others, the
Research Council of Norway, NOVO Pre Seed and UiO/UiT.

Unfortunately, the technology is not available to patients yet as developing drugs is a long and
expensive process which requires long-term commitments.

Will develop the technology further
A biotech company, AdjuTec Pharma AS, has been established with the aim of further developing
the product together with our researchers at UiO, in the UK and other partners. Adjutec Pharma
collaborates with Oslo Cancer Cluster Incubator, which is supporting and advising the company
as it seeks to establish itself and secure vital investment and resources required to advance
ZinChel through the clinical development pipeline, towards the clinic.

These services are paid by Siva, a publicly owned company that promotes growth of industry and
business in Norway. In response to the urgency of the situation and in the interests of the public
good, AdjuTec has already lined up one Norwegian manufacturer who is ready to produce ZinChel
at the scale required. Another Norwegian company wishes to test the medicine in patients, once
approved to do so, several private investors are poised and Innovation Norway has committed it’s
support.

Our research group has a strong desire to develop the technology further together with all
stakeholders. Done correctly, this project can provide patients with vital treatment options
currently lacking and, in the future, contribute to the growth of the health industry in Norway,
creating new jobs and a skilled workforce.

We believe we have an ethical and moral responsibility to bring our technology to the market and
the clinic as quickly and safely as possible. There is no time to lose and we stand ready.
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Multi-drug resistant bacteria: When the immune
system during COVID-19 is attacked from two fronts
SHARE YOUR SCIENCE: Norwegian COVID-19 patients who get a secondary bacterial infection leading to pneumonia,
are better equipped in their struggle against this than Italian patients. Are we doing enough to find new technology
against multi-drug resistant bacteria?

Medical personnel work in the intensive care unit of a hospital in Brescia, Italy, March 19th. Before the COVID-19 crisis, Italy was already the country in Europe with the
largest number of deaths casued by multi-drug resistant bacteria. 
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The COVID-19 pandemic that fills the media now is caused by the SARS-CoV-2 virus. As of April
24, SARS-CoV-2 has caused 191,074 deaths worldwide and 25,549 in Italy alone. The numbers are
alarmingly high and rising rapidly.

Over 190 deaths have been reported in Norway, with growing hopes that the figures may flatten
out there over the next weeks.

So what are the possible reasons for this striking difference between Italy and Norway? Some of
the answers to this may be found in demographic and cultural differences, and differences in
health care.

Lessons from previous epidemics
What can we learn from previous epidemics?

The swine flu epidemic in 2009 resulted in approximately 300,000 deaths. Julie L. Gerberding,
former chief of the US Center for Disease Control and Prevention (CDC) estimates that 29 to 55
per cent of those deaths were caused by a secondary, bacterial infection leading to pneumonia.

During the COVID-19 pandemic, a report published showed that 92 per cent of covid-19 patients
admitted to hospital in Wuhan, China, received antibiotics and approximately 50 per cent of
fatalities also had secondary bacterial infections.

We have no effective remedies for diseases caused by coronavirus, and before the advent of
antibiotic resistance, we were used to bacterial infections being effectively treatable with
antibiotics.

Italy vs. Norway
Before the COVID-19 crisis, Italy was already one of the countries worst hit by deaths from multi-
drug resistant (MDR) bacteria in Europe. Around 11,000 people in Italy die annually from such
infections, compared with just over 33,000 across Europe.

A study by the European Center for Disease Prevention and Control (ECDC) revealed that
approximately 30 per cent of all infections in Italy were caused by drug-resistant bacteria. Even
new antibiotics (used as a last-resort) had little or no effect against these infections.

Unlike Italy, Norway has some of the fewest cases of MDR bacterial infections and has some of
the world’s strictest guidelines on antibiotic usage, restricting their use to only the most serious
illnesses.

COVID-19 patients in Norway who develop secondary bacterial pneumonia may therefore have a
better likelihood of successful treatment with antibiotics than Italian patients have.

Fighting on two fronts
An important point is that the immune system of COVID-19 patients in regions with high antibiotic
resistance may be fighting on two fronts simultaneously, the virus and MDR bacteria.

Although the statistics suggest this, we do not yet have enough good scientific data to document
this connection for certain. It is a preliminary trend, rather than a conclusion.

Research collaboration in Norway
Norway is at the forefront of work on vaccines and treatment of viral infections. But are we doing
enough to meet the threat of antibiotic resistance? Are we supportive in discovery and
development of new technologies for clinical use?

Norway has committed to increase the pace of development of new technology, coming out of
Norwegian research environments. As well as helping to future-proof a cornerstone of modern
medicine, such projects form the basis of new start-ups and spin-out companies that can provide
new jobs in the life science and pharmaceutical sector in preparation for the end of the ‘age of
oil’. One of several exciting and promising projects in Norway is the ZinChel project, which grew
out of a collaboration between the University of Tromsø (UiT) and our research group at the
University of Oslo (UiO).

We patented a cutting edge technology (ZinChel) that has proved very effective against a wide
range of MDR bacteria including those that Northern Italy has struggled with for several years,
and which is increasingly, spreading across the globe.

These pathogenic bacteria, referred to as Gram-negative bacteria, have armed themselves with
enzymes called beta lactamases, capable of breaking down some of our most important
antibiotics, severely limiting treatment options.

These bacteria are at the top of the WHO's list of 12 ‘priority pathogens’, representing the most
dangerous bacteria in the world. Antibiotic resistance can render modern medicine useless. And
it will be our own fault.

Reduced use of antibiotics
The most promising ZinChel product, ZN148, is an easy-to-produce, water-soluble molecule that
in itself has very low toxicity towards the bacteria or host organism, instead functioning as an
antibiotic helper molecule. Such substances are called adjuvants.

Carbapenems are an important class of modern, ‘last resort’ antibiotics. These drugs however
no longer have an effect on a number of MDR bacteria on the WHO list causing infections in
hospitals.

Our adjuvant, ZN148, when given together with a carbapenem, restores the sensitivity of the
bacteria to the antibiotic, up to an increase of 500-fold compared to without ZN148 in some cases.

In this way, we are able to preserve the effectiveness of existing antibiotics, supporting the other
aims of our antibiotic resistance network: reducing antibiotic use and changing the way we use
them.

We have tested hundreds of ZinChel and, as with any exciting new treatment; have begun the
most promising of them in animal models. The work has been supported by, among others, the
Research Council of Norway, NOVO Pre Seed and UiO/UiT.

Unfortunately, the technology is not available to patients yet as developing drugs is a long and
expensive process which requires long-term commitments.

Will develop the technology further
A biotech company, AdjuTec Pharma AS, has been established with the aim of further developing
the product together with our researchers at UiO, in the UK and other partners. Adjutec Pharma
collaborates with Oslo Cancer Cluster Incubator, which is supporting and advising the company
as it seeks to establish itself and secure vital investment and resources required to advance
ZinChel through the clinical development pipeline, towards the clinic.

These services are paid by Siva, a publicly owned company that promotes growth of industry and
business in Norway. In response to the urgency of the situation and in the interests of the public
good, AdjuTec has already lined up one Norwegian manufacturer who is ready to produce ZinChel
at the scale required. Another Norwegian company wishes to test the medicine in patients, once
approved to do so, several private investors are poised and Innovation Norway has committed it’s
support.

Our research group has a strong desire to develop the technology further together with all
stakeholders. Done correctly, this project can provide patients with vital treatment options
currently lacking and, in the future, contribute to the growth of the health industry in Norway,
creating new jobs and a skilled workforce.

We believe we have an ethical and moral responsibility to bring our technology to the market and
the clinic as quickly and safely as possible. There is no time to lose and we stand ready.
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The COVID-19 pandemic that fills the media now is caused by the SARS-CoV-2 virus. As of April
24, SARS-CoV-2 has caused 191,074 deaths worldwide and 25,549 in Italy alone. The numbers are
alarmingly high and rising rapidly.

Over 190 deaths have been reported in Norway, with growing hopes that the figures may flatten
out there over the next weeks.

So what are the possible reasons for this striking difference between Italy and Norway? Some of
the answers to this may be found in demographic and cultural differences, and differences in
health care.

Lessons from previous epidemics
What can we learn from previous epidemics?

The swine flu epidemic in 2009 resulted in approximately 300,000 deaths. Julie L. Gerberding,
former chief of the US Center for Disease Control and Prevention (CDC) estimates that 29 to 55
per cent of those deaths were caused by a secondary, bacterial infection leading to pneumonia.

During the COVID-19 pandemic, a report published showed that 92 per cent of covid-19 patients
admitted to hospital in Wuhan, China, received antibiotics and approximately 50 per cent of
fatalities also had secondary bacterial infections.

We have no effective remedies for diseases caused by coronavirus, and before the advent of
antibiotic resistance, we were used to bacterial infections being effectively treatable with
antibiotics.

Italy vs. Norway
Before the COVID-19 crisis, Italy was already one of the countries worst hit by deaths from multi-
drug resistant (MDR) bacteria in Europe. Around 11,000 people in Italy die annually from such
infections, compared with just over 33,000 across Europe.

A study by the European Center for Disease Prevention and Control (ECDC) revealed that
approximately 30 per cent of all infections in Italy were caused by drug-resistant bacteria. Even
new antibiotics (used as a last-resort) had little or no effect against these infections.

Unlike Italy, Norway has some of the fewest cases of MDR bacterial infections and has some of
the world’s strictest guidelines on antibiotic usage, restricting their use to only the most serious
illnesses.

COVID-19 patients in Norway who develop secondary bacterial pneumonia may therefore have a
better likelihood of successful treatment with antibiotics than Italian patients have.

Fighting on two fronts
An important point is that the immune system of COVID-19 patients in regions with high antibiotic
resistance may be fighting on two fronts simultaneously, the virus and MDR bacteria.

Although the statistics suggest this, we do not yet have enough good scientific data to document
this connection for certain. It is a preliminary trend, rather than a conclusion.

Research collaboration in Norway
Norway is at the forefront of work on vaccines and treatment of viral infections. But are we doing
enough to meet the threat of antibiotic resistance? Are we supportive in discovery and
development of new technologies for clinical use?

Norway has committed to increase the pace of development of new technology, coming out of
Norwegian research environments. As well as helping to future-proof a cornerstone of modern
medicine, such projects form the basis of new start-ups and spin-out companies that can provide
new jobs in the life science and pharmaceutical sector in preparation for the end of the ‘age of
oil’. One of several exciting and promising projects in Norway is the ZinChel project, which grew
out of a collaboration between the University of Tromsø (UiT) and our research group at the
University of Oslo (UiO).

We patented a cutting edge technology (ZinChel) that has proved very effective against a wide
range of MDR bacteria including those that Northern Italy has struggled with for several years,
and which is increasingly, spreading across the globe.

These pathogenic bacteria, referred to as Gram-negative bacteria, have armed themselves with
enzymes called beta lactamases, capable of breaking down some of our most important
antibiotics, severely limiting treatment options.

These bacteria are at the top of the WHO's list of 12 ‘priority pathogens’, representing the most
dangerous bacteria in the world. Antibiotic resistance can render modern medicine useless. And
it will be our own fault.

Reduced use of antibiotics
The most promising ZinChel product, ZN148, is an easy-to-produce, water-soluble molecule that
in itself has very low toxicity towards the bacteria or host organism, instead functioning as an
antibiotic helper molecule. Such substances are called adjuvants.

Carbapenems are an important class of modern, ‘last resort’ antibiotics. These drugs however
no longer have an effect on a number of MDR bacteria on the WHO list causing infections in
hospitals.

Our adjuvant, ZN148, when given together with a carbapenem, restores the sensitivity of the
bacteria to the antibiotic, up to an increase of 500-fold compared to without ZN148 in some cases.

In this way, we are able to preserve the effectiveness of existing antibiotics, supporting the other
aims of our antibiotic resistance network: reducing antibiotic use and changing the way we use
them.

We have tested hundreds of ZinChel and, as with any exciting new treatment; have begun the
most promising of them in animal models. The work has been supported by, among others, the
Research Council of Norway, NOVO Pre Seed and UiO/UiT.

Unfortunately, the technology is not available to patients yet as developing drugs is a long and
expensive process which requires long-term commitments.

Will develop the technology further
A biotech company, AdjuTec Pharma AS, has been established with the aim of further developing
the product together with our researchers at UiO, in the UK and other partners. Adjutec Pharma
collaborates with Oslo Cancer Cluster Incubator, which is supporting and advising the company
as it seeks to establish itself and secure vital investment and resources required to advance
ZinChel through the clinical development pipeline, towards the clinic.

These services are paid by Siva, a publicly owned company that promotes growth of industry and
business in Norway. In response to the urgency of the situation and in the interests of the public
good, AdjuTec has already lined up one Norwegian manufacturer who is ready to produce ZinChel
at the scale required. Another Norwegian company wishes to test the medicine in patients, once
approved to do so, several private investors are poised and Innovation Norway has committed it’s
support.

Our research group has a strong desire to develop the technology further together with all
stakeholders. Done correctly, this project can provide patients with vital treatment options
currently lacking and, in the future, contribute to the growth of the health industry in Norway,
creating new jobs and a skilled workforce.

We believe we have an ethical and moral responsibility to bring our technology to the market and
the clinic as quickly and safely as possible. There is no time to lose and we stand ready.

References:

Julie L. Geberding, Antibiotic resistance: the hidden threat lurking behind Covid-19, STAT, 23.
mars 2020

European Centre for Disease Prevention and Control. Regional outbreak of New Delhi metallo-
beta-lactamase producing carbapenem-resistant Enterobacteriaceae, Italy, 2018–2019 – 4 June
2019. ECDC: Stockholm; 2019.

ZinChel, Adam Heikal, Overcoming Antibiotic Resistance

———

Multi-drug resistant bacteria: When the immune
system during COVID-19 is attacked from two fronts
SHARE YOUR SCIENCE: Norwegian COVID-19 patients who get a secondary bacterial infection leading to pneumonia,
are better equipped in their struggle against this than Italian patients. Are we doing enough to find new technology
against multi-drug resistant bacteria?

Medical personnel work in the intensive care unit of a hospital in Brescia, Italy, March 19th. Before the COVID-19 crisis, Italy was already the country in Europe with the
largest number of deaths casued by multi-drug resistant bacteria. 

    PUBLISHED Friday 24. april 2020 - 12:59 LAST UPDATED Friday 24. april 2020 - 13:07

Dag Berild
PROFESSOR OF INFECTIOUS MEDICINE, UNIVERSITY

OF OSLO AND OSLO MET

Pål Rongved
PROFESSOR OF PHARMACEUTICAL CHEMISTRY,

PHARMACEUTICAL INSTITUTE, UNIVERSITY OF OSLO,

PROJECT LEADER ZINCHEL, TEAM MEMBER ADJUTEC PHARMA

AS

Adam Heikal
PHD, FORMER ZINCHEL TEAM MEMBER

(MICROBIOLOGY AND COMMERCIALISATION), NOW AH

BIOSCI CONSULTING, AND TEAM MEMBER ADJUTEC PHARMA AS

Share your science or have an opinion in the Researchers' zone
The ScienceNorway Researchers' zone consists of opinions, blogs and popular science pieces
written by researchers and scientists from or based in Norway.
Want to contribute? Send us an email!

More on COVID-19 from our Researchers' zone:

Professor and immunologist: I don't want
COVID-19

A revolution in vaccine development – but will
we all benefit?

RESEARCHERS' ZONE  PHARMACEUTICALS  HEALTH  EPIDEMIC  VIRUS  CRISIS  ANTIBIOTICS  SHARE YOUR SCIENCE  RESEARCHERS ZONE

ABOUT SCIENCENORWAY.NO
Editor in Chief: Nina Kristiansen

Contact: nina@forskning.no / +47 414 55 513

Assistant Editor: Ida Irene Bergstrøm

Contact: ida@forskning.no

Personvernerklæring

ScienceNorway is published by forskning.no,
independent science news from Norway

ScienceNorway is part of ScienceNordic

Powered by Labrador CMS

CONTACT US
epost@forskning.no / phone +47 22 80 98 90

Ads: Kåre Borgan

Job ads: Preben Forberg

P.O.box 5 Torshov, 0412 Oslo, Norway.

OK

SHOW DETAILS

The website uses cookies
Some are used for statistical purposes and others are set up by third party services. By clicking ‘OK’, you accept the use of cookies.



Fighting in two fronts…. 

An important point is 
that the immune system 
of COVID-19 patients in 
regions with high 
antibiotic resistance may 
be fighting on two fronts 
simultaneously, the virus
and MDR bacteria. 



What can we learn from previous epidemics? 
• The swine flu epidemic in 2009 resulted in approximately 300,000 

deaths. Julie L. Gerberding, former chief of the US CDC estimates that 
29 to 55 % of those deaths were caused by a secondary bacterial 
infection leading to pneumonia. 
• During the COVID-19 pandemic, a report published showed that 92 %

of covid-19 patients admitted to hospital in Wuhan, China, received 
antibiotics and approximately 50 per cent of fatalities also had 
secondary bacterial infections. 

We have no effective remedies for diseases caused by 
coronavirus, and before the advent of antibiotic resistance, 

we were used to bacterial infections being effectively 
treatable with antibiotics



Italy vs Norway 
• Before the COVID-19 crisis, Italy was already one of the countries 

worst hit by deaths from multi-drug resistant (MDR) bacteria in 
Europe. Around 11,000 people in Italy die annually from such 
infections, compared with just over 33,000 across Europe. 
• A study by the European Center for Disease Prevention and Control 

(ECDC) revealed that approximately 30 per cent of all infections in 
Italy were caused by drug-resistant bacteria. Even new antibiotics 
(used as a last-resort) had little or no effect against these infections. 
• Unlike Italy, Norway has some of the fewest cases of MDR bacterial 

infections and has some of the world’s strictest guidelines on 
antibiotic usage, restricting their use to only the most serious 
illnesses
COVID-19 patients in Norway who develop secondary bacterial 
pneumonia may therefore have a better likelihood of successful 

treatment with antibiotics than Italian patients have. 



Situasi antibiotik saat ini….
New antibiotics  Resistance  

The current situation in antibiotics    
Antibiotik baru Bakteri resisten antibiotik



MATRIX
18

ICU Management & Practice 1 - 2017

©
Fo

r 
pe

rs
on

al
 a

nd
 p

ri
va

te
 u

se
 o

nl
y.

 R
ep

ro
du

ct
io

n 
m

us
t 

be
 p

er
m

it
te

d 
by

 t
he

 c
op

yr
ig

ht
 h

ol
de

r. 
Em

ai
l t

o 
co

py
ri

gh
t@

m
in

db
yt

e.
eu

.

Multidrug resistance (MDR) is 
increasing worldwide and has 
been acknowledged as one of 

the major threats to healthcare by the World 
Economic Forum and the World Health 
Organization (World Health Organization 
2014). Intensive care unit (ICU) patients seem 
to be particularly susceptible for acquiring 
MDR organisms, either just as colonisers, or 
as pathogens causing invasive infection. This 
increased risk is due to both patient factors as 
well as environmental factors such as antibi-
otic exposure, hospitalisation and environ-
mental contamination with MDR bacteria 
(Bassetti et al. 2015a). Whereas Gram-positive 
pathogens were considered the major threat 
in the 1990s, the focus now is much more 
on Gram-negative micro-organisms that have 
developed resistance to many of our currently 
used antibiotics. Combined with the fact that 
no new antibiotic classes and only few new 
agents are becoming available in the near 
future (Harbarth et al. 2015), this offers only 
a grim preview on what we can expect in the 
next decades. A report from the Department of 
Health in the UK estimated that 300 million 
people will die over the next 35 years from 
MDR infections (Lancet 2014). 

All critical care healthcare workers need 
to be aware of the problem of antimicrobial 
resistance (AMR) and the immediate threat 
associated with MDR isolates in the ICU. There 
are two specific challenges to intensivists when 
it comes to MDR: first, early identification 
and appropriate treatment of patients at risk 
as well as patients with confirmed MDR 
infections, and second, avoiding spread and 
development of antibiotic resistance to other 
patients. In this respect, controlling one of 
the major contributors to MDR development, 
antibiotic use, is critical. In this article, we will 
discuss the different aspects of treating patients 

with MDR infections. Appropriate antibiotic 
use will be covered by another article in this 
series (see p. 20).

Historical Perspective on Antibiotic 
Resistance
AMR is not a new phenomenon. In fact, it 
has been present ever since antibiotics were 
discovered (Perry et al. 2016). For all antibi-
otic classes, AMR was described soon after the 
introduction of the drugs. AMR may have been 
present even before antibiotics were discovered 
and used in clinical practice. This however does 
not mean that recent trends in AMR should be 
taken lightly and discarded as a phenomenon 
that is implicit to the use of antibiotics and a 
natural, evolutionary event. The increase in MDR 
infections and difficult-to-treat pathogens is 
happening in many ICUs worldwide.

It is also a reality, however, that the lack 
of susceptibility to our current antibiotics 
causes patients to die in the ICU, many of 
them primarily admitted for other reasons 
than infections. In others, protracted and 
recurrent infections—often due to inappro-
priate initial therapy associated with MDR 
infections—and prolonged antibiotic 
exposure, leads to increased morbidity and 
prolonged hospital stays.

This phenomenon is not likely to go away, 
but a fatalist attitude is not appropriate here 
either. Although the antibiotic options may be 
limited, adequate antibiotic treatment is possible 
for most infections, through an improved use of 
older antibiotics, as well as new agents coming 
to the market. While early identification is 
difficult, new techniques are becoming available 
that allow early identification of infected and 
colonised patients. Although infection control is 
tough to implement and maintain, knowledge 
is increasing and prevention of MDR spreading 
to other patients is feasible. 

Defining Antimicrobial Resistance 
Whereas AMR is a common occurrence, with 
many micro-organisms being naturally resistant 
against certain antibiotics, the real problem is 
MDR, the situation where there is acquired 
resistance against an increasing number of 
antibiotics. According to the definition proposed 
by an international expert panel in 2012, MDR 
refers to resistance to one or more antibiotics 
in three or more antibiotic classes. Extensive 
drug resistance (XDR) is defined as resistance 
to at least one antibiotic in all but 2 or fewer 
antibiotic classes, and pan-drug resistance 
(PDR) is defined as non-susceptibility to all 
agents in all antibiotic classes (Magiorakos 
et al. 2012). This conceptual framework can 
be applied to all pathogens, but is limited to 
the need for extensive antibiotic susceptibil-
ity testing (AST) to appropriately classify all 
pathogens—Gram-positive or Gram-negative. 
In clinical practice this detailed information is 
rarely available, and as a result this classification 
is interesting for epidemiological studies and 
benchmarking, but not useful at the bedside. 
Also the fact that resistance to only one drug 
in a certain antibiotic class is enough as one of 
the three criteria for MDR, may not reflect the 
real-life challenges in antibiotic selection for 
MDR pathogens. Therefore in many studies a 
more practical approach is used where often 
the focus is on the resistance mechanism or 
resulting phenotype e.g. extended-spectrum 
beta-lactamase (ESBL)-producing Enterobacte-
raceae, carbapenem resistant Enterobacteraceae 
(CRE), MDR Pseudomonas aeruginosa, among 
others. These are also the pathogens that are 
most challenging to treat, and focusing on a 
pathogen rather than the MDR/XDR/PDR classi-
fication is probably a more rational and clinically 
oriented approach. There clearly is a differ-
ence in approach from a clinical perspective 
compared to the microbiological perspective.

Antibiotic Resistance in 
the ICU
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The rising problem of antimicrobial resistance in
the intensive care unit
Nele Brusselaers1,2, Dirk Vogelaers1,2 and Stijn Blot1,2,3*

Abstract
Mainly due to its extremely vulnerable population of critically ill patients, and the high use of (invasive) procedures,
the intensive care unit (ICU) is the epicenter of infections. These infections are associated with an important rise in
morbidity, mortality, and healthcare costs. The additional problem of multidrug-resistant pathogens boosts the
adverse impact of infections in ICUs. Several factors influence the rapid spread of multidrug-resistant pathogens in
the ICU, e.g., new mutations, selection of resistant strains, and suboptimal infection control. Among gram-positive
organisms, the most important resistant microorganisms in the ICU are currently methicillin-resistant Staphylococcus
aureus and vancomycin-resistant enterococci. In gram-negative bacteria, the resistance is mainly due to the rapid
increase of extended-spectrum Beta-lactamases (ESBLs) in Klebsiella pneumonia, Escherichia coli, and Proteus species
and high level third-generation cephalosporin Beta-lactamase resistance among Enterobacter spp. and Citrobacter
spp., and multidrug resistance in Pseudomonas aeruginosa and Acinetobacter species. To conclude, additional efforts
are needed in the future to slow down the emergence of antimicrobial resistance. Constant evaluation of current
practice on basis of trends in MDR and antibiotic consumption patterns is essential to make progress in this
problematic matter.

Introduction - the burden of multidrug resistance
The intensive care unit (ICU) often is called the epicen-
ter of infections, due to its extremely vulnerable popula-
tion (reduced host defences deregulating the immune
responses) and increased risk of becoming infected
through multiple procedures and use of invasive devices
distorting the anatomical integrity-protective barriers of
patients (intubation, mechanical ventilation, vascular
access, etc.). In addition, several drugs may be adminis-
tered, which also predispose for infections, such as
pneumonia, e.g., by reducing the cough and swallow
reflexes (sedatives, muscle relaxants) or by distorting the
normal nonpathogenic bacterial flora (e.g., stress ulcer
prophylaxis) [1]. Consequently, the ICU population has
one of the highest occurrence rates of (nosocomial)
infections (20-30% of all ICU-admissions) [2,3], leading
to an enormous impact on morbidity, hospital costs,
and often, survival [4-6]. According to the EPIC II 1-day
prospective point-prevalence study (Extended Prevalence
of Infection in Intensive Care) in 1,265 participating

ICUs (75 countries worldwide), 51% of the 12,796
patients were considered infected, although no subdivi-
sion was made for hospital-acquired infections [7].
Along with the problem of nosocomial infection goes

the burden of “multidrug” antimicrobial resistance
(MDR). The ongoing emergence of resistance in the
community and hospital is considered a major threat for
public health. Due to the specific risk profile of its resi-
dents, the ICU also is deemed the epicenter of resistance
development. The ICU has even been described as a fac-
tory for creating, disseminating, and amplifying antimi-
crobial resistance [8]. Both infection and MDR result in
a considerable clinical and economic burden. As such,
the presence of MDR boosts the deleterious impact of
nosocomial infection [9]. Compared with infections not
caused by MDR microorganisms, the additional cost of
multidrug resistance in hospitalized patients with infec-
tions has been estimated at $6,000 to $30,000 (per
patient) [10]. This burden of resistance, however, is
probably more due to the higher rate of inappropriate
empiric antimicrobial treatment associated with infec-
tions caused by MDR pathogens than with the virulence
of particular MDR strains [11]. Yet, several studies ana-
lyzed the attributable mortality of MDR in some of the

* Correspondence: Stijn.Blot@UGent.be
1Department of General Internal Medicine, Infectious Diseases, and
Psychosomatic Medicine, Ghent University Hospital, Ghent, Belgium
Full list of author information is available at the end of the article
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© 2011 Brusselaers et al; licensee Springer. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.



Mari kita kaji kasus ini..
Laki-laki/38 thn/90 kg/171 cm
Dx : pneumonia covid 19, gagal nafas
Pasien ada keluhan nyeri ulu hati sejak 2 
hari, diare (-), demam sejak 3 hari
RR : 20-24x/menit; SpO2 91% dengan
Jackson Rees 15 lpm; TD: 104/70 (82), 
HR 82x/menit; Pasien masih sadar baik
Dikirim dari RS luar ke RSDS
Terapi :
• Meropenen 1gr/8 jam (H-2)
• IVIg (sudah diberikan 1x cure)
• Antiviral
• Obat adjuvant lain

Hasil lab :
WBC 5710
PCT : 0,012
P/F ratio : 77

• HFNC
• Stop antibiotik
• Monitoring ketat

Survive tanpa AB



Penelitian Rhee dkk : 
• Populasi sampel : 17.430 pasien sepsis dengan kultur positif
• Sebanyak 15.183 telah dilakukan tes kepekaaan, 12.398 (81,6%) 

mendapat antibiotik yang tepat à hanya < 30% disebabkan MDRB
• Unnecessarily broad-spectrum treatment (yang ditujukan untuk meng

“cover” MRSA, VRE, ceftriaxone-resistant GNB) terjadi pada 8.405 (67,8%)
kasus. 

• Adjusted OR untuk kematian di RS adalah 1,27 (1,06–1,4) saat
dibandingkan antara kelompok “unnecessarily” broad-spectrum dengan
“not unnecessarily” broad-spectrum

• Unnecessarily broad antibiotic therapy à ↑ kejadian AKI dan CDI

Rhee C, Kadri SS, Dekker JP, Danner RL, Chen HC, Fram D, et al. Prevalence of antibiotic-resistant pathogens in culture-proven sepsis and outcomes 
associated with inadequate and broad-spectrum empiric antibiotic use. JAMA Netw Open. 2020;

The fear of bacterial resistance often drives overuse of 
broad-spectrum antimicrobials… 



Setiap keputusan untuk memberi antibiotik
seharusnya selalu dilandasi oleh indikasi yang 

tepat

Manfaat Mudhorot



Dilemma in deciding on empirical antibiotic 
therapy in critically ill patients..

Using antibiotics may improve individual patient 
outcome, but will induce selection pressure and 
potential harm to future patients or to the same 
patient in the future, whereas withholding 
antibiotics will avoid selection pressure but may put 
the individual patient at increased risk of harm
caused by an untreated infection.

Reducing Antibiotic Use in the ICU: A Time-Based Approach to Rational Antimicrobial Use 
P. O. Depuydt, L. De Bus, and J. J. De Waele



…Dilemma in deciding on empirical antibiotic therapy in critically ill patients

Clinical presentation of HAI in critically ill patients may be 
subtle or atypical at the time when the decision of whether 
or not to start antibiotics has to be made. 

Moreover, at that time, the causative pathogen is usually 
not identified but assumed to be potentially resistant to 
multiple antibiotics. 

Reducing Antibiotic Use in the ICU: A Time-Based Approach to Rational Antimicrobial Use 
P. O. Depuydt, L. De Bus, and J. J. De Waele



RISK
BENEFIT

BENEFIT
RISK

↑ AMR ↑ Mortality

Every decision has consequences..



The Surviving Sepsis Campaign (SSC) recommendation is largely 
based on a retrospective cohort study of septic shock patients 
in which mortality increased per hour delay in administration of 
adequate antibiotic therapy (1), and should not be lightly 
extrapolated to patients without septic shock 

1. Kumar A, Roberts D, Wood KE et al (2006) Duration of hypotension before initiation of effective antimicrobial therapy is the critical determinant of survival in human 
septic shock. Crit Care Med 34:1589–1596 

Reducing Antibiotic Use in the ICU : A Time-Based Approach to 
Rational Antimicrobial Use 
P. O. Depuydt, L. De Bus, and J. J. De Waele



• A recent meta-analysis that included 11,017 patients with severe sepsis 
or septic shock could not confirm the mortality benefit of starting 
antibiotics within 1 h of shock recognition and CHALLENGES THE 
CURRENT SSC RECOMMENDATION(1). 

• A multicenter RCT suggested that the exact timing of antibiotics may 
be less important when EARLY AGGRESSIVE RESUSCITATION IS 
ACHIEVED(2)

1. Sterling SA, Miller WR, Pryor J, Puskarich MA, Jones AE (2015) The impact of timing of antibiotics on outcomes in severe sepsis and septic shock: A systematic review and 
meta- analysis. Crit Care Med 43:1907–1915 

2. Puskarich MA, Trzeciak S, Shapiro NI et al (2011) Association between timing of antibiotic administration and mortality from septic shock in patients treated with a 
quantitative resuscitation protocol. Crit Care Med 39:2066–2071 

Reducing Antibiotic Use in the ICU : A Time-Based Approach to 
Rational Antimicrobial Use 
P. O. Depuydt, L. De Bus, and J. J. De Waele



*Rapid assessment includes history
and clinical examination, tests for
both infectious and non-infectious
causes of acute illness, and
immediate treatment of acute
conditions that can mimic sepsis.
Whenever possible, this should be
completed within 3 hours of
presentation so that a decision
can be made as to the likelihood of
an infectious cause of the patient’s
presentation and timely anti-
microbial therapy provided if the
likelihood is thought to be high.



Terapi awal antibiotik mungkin tidak adekwat, apabila :

• Pemberiannya “terlambat”

• Antibiotik tidak bisa meng”cover” kuman2 patogen

penyebab infeksi

• Kuman patogen resisten terhadap AB yang diberikan

• Paling sering, DOSIS TIDAK ADEKWAT
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Why does inappropriate therapy persist in clinical prac-
tice? In part, there may be delayed recognition of sepsis. 
More likely, the issue lies with the clinician. Looking at 
the factors associated with inappropriate therapy, the 
strongest variable related to failure to prescribe appropri-
ate therapy relates to the prescriber not considering the 
presence of antibiotic resistance. With escalating rates of 
antibiotic resistance, the strongest factor independently 
associated with inappropriate therapy has been infection 
due to a resistant pathogen. In other words, the central 
factor propelling inappropriate therapy is failure to real-
ize a patient’s risk factors for infection with an antibiotic 
resistant pathogen.

Appropriate therapy optimization—bacterial infections
When initiating antimicrobial treatment in ICU patients, 
the choice of agents is most often empirical based on the 
site of infection, clinical severity and patient comorbidi-
ties [15]. Another key element for guiding appropriate 
empirical therapy is identifying risk factors for infec-
tion with multidrug-resistant bacteria (MDRB), so as to 
rationalize the empirical use of broad-spectrum antibi-
otics and prevent their unnecessary utilization. Recent 
literature suggests that initial antimicrobial therapy that 
is too broad is associated with poor outcomes. Webb 
et!al. examined 1995 patients with community acquired 
pneumonia of whom 39.7% received broad-spectrum 

antibiotics, but MDRB were recovered in only 3% [16]. 
Broad-spectrum antibiotic treatment was associated 
with an increased mortality risk even after adjusting for 
prognostic covariates. Antibiotic-associated events were 
found in 17.5% of dying patients in the broad-spectrum 
group and may explain in part the worse outcomes for 
this cohort. "e absence of bacteriological documenta-
tion in the majority of patients receiving broad-spectrum 
therapy suggests that other disease processes mimicking 
pneumonia and requiring alternative treatments may also 
have been missed [16].

Rhee et! al. conducted a multicenter cohort study of 
17,430 adults with sepsis and positive clinical cultures 
[17]. Among the 15,183 cases where antibiotic suscep-
tibility testing was available, 12,398 (81.6%) received 
appropriate antibiotics. Less than 30% of cases were due 
to MDRB. Unnecessarily broad-spectrum treatment 
(defined as coverage of methicillin-resistant Staphylococ-
cus aureus, VRE and ceftriaxone-resistant Gram-neg-
ative bacteria (GNB) when none of these were isolated) 
occurred in 8405 (67.8%) cases. "e adjusted odds ratio 
for in-hospital death was 1.27 (1.06–1.4) when com-
paring unnecessarily broad-spectrum and not unnec-
essarily broad-spectrum initial antibiotic therapy. 
Unnecessarily broad antibiotic therapy was also associ-
ated with increases in acute kidney injury and Clostrid-
ium di!cile infections.

Fig. 2 Bar graph depicting mortality for patients receiving delayed appropriate antibiotic therapy (black bars) and those receiving timely 
appropriate antibiotic therapy (white bars). See references 5–9 for individual study characteristics

Patients receiving delayed appropriate antibiotic therapy 

Patients receiving timely appropriate antibiotic therapy 
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initially focus on patients who are already in the closely monitored
environment of the ICU who may have developed an infectious
complication (versus an initial presenting complaint of possible
infection). The latter is recommended because the harms of delayed
prescribing in certain populations (e.g. suspected meningococcal
meningitis) are likely to be signi!cantly greater than those of others
(e.g. ventilator-associated pneumonia). We await further evidence
regarding antibiotic initiation in patients in the ICU, but have
summarized a suggested approach to the question ‘Do I Need to
Give Antibiotics?’ in Fig. 1.

Future studies also need to measure and adjust for other
important contributors to treatment failure, including: the appro-
priateness of empiric antibiotic selection [73e75]; the appropri-
ateness of antibiotic dosing based on the unique pharmacokinetic
and pharmacodynamic changes seen in ICU patients [7,88]; and the
timeliness and thoroughness of source control [76,77]. We hy-
pothesize that, for some subgroups of ICU patients, the bene!t of
early empiric antimicrobial treatment (versus delayed targeted
antimicrobial treatment) is likely to be minimal if appropriate
antibiotic selection, adequate dosing and ef!cient source control
are achieved. We have outlined future research strategies and di-
rections in Table 2.

Conclusions

In the future, we will inevitably have the luxury of a rapid
testing and management tool whereby only ICU patients who have
an infection will receive antibiotics. However, at present we must
continue to integrate the available clinical, laboratory and

radiological information to optimize management with nearly all
patients with infections receiving antibiotics while minimizing
these treatments in non-infected patients. This approach relies
heavily on shared decision-making between intensivists and ex-
perts in infectious disease and clinical microbiology. The de!nitive
answer to the problem of antibiotic overuse in the ICU is the
development of point-of-care diagnostic technologies that will
allow for the quick and reliable diagnosis of infection. In the
meantime, trials that identify when or if it is safe to delay antibiotic
initiation in the ICU until an infection is proven are needed before
this approach can be widely implemented.
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Fig. 1. Do I need to give antibiotics?

Table 2
Recommended future research strategies and directions aimed at preventing antibiotic overuse in the intensive care unit

Recommended future research strategies and directions

Development of a novel, point-of-care test that accurately identi!es both a host response to infection and the causative pathogen to assist in the reliable diagnosis and
treatment of sepsis. A tool that reliably differentiates between infection and non-infectious clinical mimics would also be of importance in other studies that aim to
identify the value of other interventions (e.g. "uids, early vasopressors) in patients with sepsis.

Controlled trials that compare early empiric therapy with a more conservative or delayed antibiotic strategy in intensive care unit subpopulations (e.g. burns, trauma,
febrile neutropenic patients).

All studies investigating the effectiveness of various treatment strategies in sepsis should report on: the appropriateness of antibiotics given; time to source control and
effectiveness of source control; and how/whether infection was con!rmed.

Studies to evaluate whether antibiotics are needed at all in conditions where adequate source control has been achieved (i.e. removal of infected catheters with associated
low-virulence organisms).

K.J. Denny et al. / Clinical Microbiology and Infection 26 (2020) 35e4038

Apakah kita perlu memberi antibiotik ?

Ya Wait and See*
Pasien TERBUKTI mengalami infeksi bakteri

(misalnya dari kultur mikrobiologi didapatkan kuman
patogen dengan tingkat yang signifikan, dan kemungkinan

besar cocok dengan presentasi klinis

Gejala klinis pasien konsisten dengan suatu LIFE-
THREATENING  INFECTION

(misalnya diduga meningitis bakteri, meningococcal sepsis)

Pasien dengan HIPOTENSI yang kemungkinan
disebabkan oleh infeksi

Pasien febris dengan sebab belum jelas yang TIDAK 
mengalami HIPOTENSI

Diduga suatu KOLONISASI kateter dengan
organisme yang VIRULENSI nya RENDAH

Pasien dengan ventilator-associated condition 
(VAC**)

*Wait and See : monitoring ketat untuk mengevaluasi tanda perburukan klinis di ICU/HCU, sementara pemeriksaan tambahan dan upaya untuk mencari
dan mengendalikan sumber infeksi dilakukan

**VAC: Peningkatan kebutuhan PEEP dalam 24 jam sebesar 3 cmH2O atau peningkatan FiO2 minimun 20% dari baseline dalam 24 jam terakhir, setelah
setting ventilator yang stabil dalam 48 jam.



Kesalahan Umum dalam Penggunaan Antibiotik

• Penundaan pemberian antibiotik pada sepsis atau syok septik
• Memberikan antibiotik sebelum diambil kultur, tanpa alasan yang 

rasional
• Sampel terkontaminasi (cara pengambilan yang salah) atau tidak

cukup jumlahnya (terutama sampel darah)
• Penggunaan antibiotik berkepanjangan tanpa alasan yang jelas
• Mengubah antibiotik tanpa alasan yang rasional (erratic) pada sepsis 

yang tidak membaik
• Dosis tidak adekuat

Lipman, J. Principles of antibiotic use. Chapter 72 in Oh’s Intensive Care Manual



Kesalahan Umum dalam Penggunaan Antibiotik

• Pemilihan antibiotik empirik yang tidak tepat, karena kesalahan
menginterpretasi hasil kultur mikrobiologis (antibiotik untuk kuman
komensal atau kolonisasi)
• Tidak mampu memprediksi adanya toksisitas atau memperkirakan

kemungkinan interaksi obat
• Tidak mempertimbangkan penetrasi jaringan saat memilih antibiotik

untuk terapi
• Penggunaan kombinasi antibiotik yang TIDAK TEPAT atau tidak

melakukan de-eskalasi ke monoterapi

Lipman, J. Principles of antibiotic use. Chapter 72 in Oh’s Intensive Care Manual



Evaluasi respons pasien saat memberi terapi antibiotik

37,5

Suhu 0C

Demam dan tanda
infeksi lain menetap

0          1            2             3            4            5 6            7            8
Hari rawat

• Kesadaran
• Deteksi komplikasi
• Monitor gejala infeksi

Antibiotik

• Komplikasi
• Fokal infeksi lain
• Resisten antibiotik
• Dosis suboptimal
• Rute tidak tepat
• Salah diagnosis
• Drug fever
• Perlu source control

Leukosit, PCT, CRP.
Foto toraks
LP, CT-scan

Penyesuaian terapi

?

PPRA KEMENKES RI, 

• Kultur mikrobiologis
• Gram stain



“Infectious foci suspected to cause septic shock 
should be  controlled as soon as possible 
following successful initial resuscitation”

Inappropriate source control 
within 6-12 hours

Survival rate



Fokus-fokus infeksi yang memerlukan “source control”

Abses à drainase

Jaringan nekrotik à debridement/amputasi

CLABSI/CAUTI, SSI à melepas alat-alat invasif atau implant
yang berpotensi menjadi sumber infeksi

Ulcus decubitus à mengendalikan secara definitif kontaminasi
mikroba yang masih berlangsung (nekrotomi dan wound care)



1. Right patients : skrining cepat dan 
diagnosis dini

2. Right time : “time is life”
3. Right target : identifikasi secara tepat

sumber infeksi dan kuman pathogen 
merupakan kunci keberhasilan terapi

4. Right antibiotics : memilih antibiotik
secara rasional

5. Right dose : menerapkan secara
optimal terapi antibiotik berdasarkan
pemahaman PK/PD 

6. Right source control : 
mengendalikan/eradikasi sumber
infeksi sangat vital untuk
mengoptimalkan efek terapi antibiotik

Six Rights Rule

However, controversy has arisen regarding the prompt
application of antibiotic therapy. The Infectious Diseases
Society of America (IDSA) disagreed with the anti-
infection strategies recommended in the 2016 SSC guide-
lines and published a position statement explaining their
opposition in the journal of Clinical Infectious Diseases in
November 2017.[31] This statement triggered heated
debates in the !elds of critical care medicine and infectious
disease medicine.

In fact, the IDSA position pursued the accurate diagnosis of
affected individuals while ignoring the large population
suffering from sepsis who await prompt treatment.
Delayed diagnosis and treatment substantially increase
the mortality of patients with sepsis. Unfortunately, the
diagnosis of infection is far beyond easy. Additionally,
research has shown that even if infection is con!rmed, the

pathogenic microorganism results are not positive in all
patients.[32,33]

Of course, a timely diagnosis of infection does not
necessarily contradict the accuracy of the diagnosis. To
some extent, it is reasonable for the IDSA to expect a more
accurate diagnosis of infection. When both the timeliness
of anti-infection therapy in patients with sepsis and the
goal of an accurate infection diagnosis must be considered,
it will inevitably promote the development of new
techniques for the rapid clinical diagnosis of infection.

One key factor in determining the success of anti-infection
therapy for sepsis is how early we can identify the infection
and initiate effective antibiotic therapy within the “golden
time.”[21] This time is precious for saving critically ill
patients and is a key re"ection of treatment quality. The

Right 
Pa!ents

Right Time

Right 
Target

Right 
An!bio!cs

Right Dose

Right 
Source 
Control

SOFA or qSOFA + 
suspected infecion

Administra!on 
within 1 hours 
a"er !me of 
presenta!on

The search for 
underlying 
pathogenic 

microorganisms 
and infec!on 
scource are

among the top 
priori!es

Administra!on of broad-
spectrum an!bio!cs that 

cover all poten!al pathogenic 
microorganisms with 

empirical experiment. Swi" 
to targeted an!bio!c therapy 

as quickly as possible

Op!mized 
applica!on of 

pharmacokine!cs 
(PK)/pharmacody

namics (PD) 

Surgical drainage 
or adequate 

drainage of the 
infected foci is key 

point

6Rs rule 
an!-infec!on 

of sepsis

Figure 2: The standard !owchart of the new 6Rs rule for anti-infection therapy for sepsis and septic shock. Right patients is the "rst to be considered. It is necessary to "nd evidence of the
pathogen and conduct appropriate anti-infective treatment in a short period of time. Adequate drainage of infected foci is a key factor. If an infection cannot be clearly identi"ed or drainage
cannot be performed effectively, the !owchart principles should be reconsidered to achieve infection treatment and control.

Chinese Medical Journal 2019;132(5) www.cmj.org

591

6 Rs Rule
anti infection 

in Sepsis 

Zhou X, Su LX, Zhang JH, Liu DW, Long Y. 
Rules of anti-infection therapy for sepsis 
and septic shock Chinese Medical 
Journal 2019;132(5) 



Intensive care unit

Keberhasilan perawatan pasien di ICU tidak hanya ditentukan oleh 
“terapi obat” dan “penggunaan alat canggih” !!

Cleaning
service

• Jumlah
• Kualitas
• Sistem



Apakah fasilitas dan SDM seperti ini mampu
memberikan pelayanan yang berkualitas

untuk pasien COVID berat-kritis ???

Potret kondisi ICU di beberapa daerah….



Take home message
Prinsip terapi antibiotik pada pasien kritis :
• Lakukan RESUSITASI yang adekwat
• Tetapkan diagnosis definitif (infeksi) sebelum memberi antimikroba
• Source control adalah bagian dari resusitasi pada sepsis
• Terapi antibiotik empirik awal yang TEPAT
• berikan dengan dosis dan rute pemberian yang tepat, jangan ditunda, 

dan jangan berlebihan
• Streamlining antibiotic
• Batasi dan evaluasi penggunaannya
• Pahami PK, PD, and PK/PD
• Terapkan standar PPI yang ketat dan penatagunaan antibiotik di ICU 



PR kita bersama….
•Surveilans multicenter : 
• Pola kuman ICU di Indonesia
• Pola penggunaan antibiotik di ICU
• Data mortalitas terkait MDRO/B
• Dll..

•Bagaimana menilai rasionalitas penggunaan AB di ICU
•Bagaimana mengoptimalkan penerapan PPI dan 

penatagunaan antibiotika di ICU dalam upaya
pencegahan AMR di Indonesia



TERIMA KASIH


