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Is this disease…..

really the same as
this disease?

http://mad-id.circamarketing.com/wp-content/uploads/2012/01/mad_id_featured_9.jpg
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Bordetella parapertussis, a relatively rare 
and antigenically distinct cousin of the 
pathogen B. pertussis, can present a 
clinical picture very similar to classical 
whooping cough.

Vaccination against B. pertussis does not 
protect against infection caused by B. 
parapertussis.







Case Study

Mr X  a 62 year old retired bank executive living in Nairobi. 
He was rushed to the CCU  at midnight due to chest discomfort and 
sweating.
Being managed for hypertension for 4 years. BP is under control.
Developed Urinary tract infection symptoms 18  months ago was 
diagnosed as obstruction due to enlarged prostate. Treated with 
antibiotic for 7 days. 
Active UTI diagnosed by microscopy and culture 3 times after the first 
attack. Patient received different antibiotic for each episode.  The 
patient has had an indwelling urinary catheter for some time now. 
Culture has grown again Multiresistant E. coli.

Do we need to give an antibiotic now?
How long? 
Which agent?
What is the way forward?





G. Caselli “L’évolution à long terme de la mortalité en Europe. 
In: European population - II - Demographic dynamic - Blum A., Rallu J.L. (eds.), 

John Libbey Eurotext (Paris), 1991, p 111-164

The remarkable success of 
antibacterial agents
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“Drug resistance follows 
the drug like a faithful 
shadow.”

- Paul Erhlich 1854-1915
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Mechanisms of Resistance

Enzymatic inhibition

Decreased uptake

Increased export

Altered target

Metabolic bypass



WORLD NEWS | NOVEMBER 27, 2013

Antibiotic resistance on a par with terrorism threat

The crisis caused by resistance to antibiotics is a threat on a par with terrorism 
and global warming, according to England's chief medical officer Dame Sally 
Davies.













The antimicrobial agents - unique drugs . 

Efficacy is higher than others  in reduction of morbidity and 
mortality. 

Antibiotics are the only group of drugs with ecological effects, 

Contribute to the emergence and spread of microbial resistance. 

Finally, they are used by almost all medical specialties.

Appropriate use of antimicrobials is highly  complex 

because of the important advances in the management of 
infectious diseases and the wide  spread of antibiotic resistance.



Factors contributing to increased resistance

 Overuse of antimicrobials
 Use of broad spectrum 

agents
 Low dosages
 Improper frequency
 Extended duration of 

therapy
 Prophylactic use



Situations where antimicrobials are used 
excessively

•Acute Upper respiratory tract infections. 
•Acute gastroenteritis. 
•Acute urinary tract infection. 
•Surgical prophylaxis. 
•Pyrexia of unknown origin. 
•Undiagnosed fever in the immune-
suppressed. 



Good quality microbiology 
service is essential for an 

effective implementation IPC 
and 

antibiotic stewardship 
programme 

29



Tragic Paradox in 
Developing countries
Kenya is no exception





Major areas of concern
 Lack of emphasis on specific diagnosis / 

Clinical misdiagnosis, 
 Inadequate health care infrastructure 
 laboratory capability and diagnostic 

accuracy



 Lack of emphasis on lab diagnosis of 
infectious diseases – clinician apathy and 
a culture of syndromic approach

 Concept that microbiology is expensive 
and time consuming

 Perceptions that Lab results can not be 
trusted  - Justified indeed!



Laboratory Medicine in Africa • CID 2006:42 (1 February) 
• 377



AMR surveillance data in Kenya

POOR LABORATORY CAPACITY IN 
CLINICAL  MICROBIOLOGY

 Few qualified clinical microbiologists
 Many laboratories are unsupervised by qualified 

pathologists 
 Result: inadequate quality control or quality 

assurance programs for antibiotic susceptibility 
testing





Why is there an “increase” in the diagnosis 
of Enteric Fever (Typhoid)?

Motivated by money-making ideas 
e.g. to sell the Widal Test kits

 Increased unprofessionalism 
Presence of many fake laboratories 

& quacks
Presence of fake reagents
Lack of supervision/prosecution



I AM CONCERNED ABOUT  THE HIGH LAVELS OF BLOOD WE FOUND 
IN  YOUR BLOOD TEST



Pressures on the primary care 
physician

Peer groups / prescribing and pharmacy advisors

Hospital experts, formularies and guidelines

Pharmaceutical 
representatives

(Industry spends 
35% of profits on 
marketing)

Regulatory control 
mechanisms

Patients’ 
demands

and

physician 
aspirations



HEAVY MIXED GROWTH OF THREE TYPES OF 
COLONIES





 Total absence of any kind of surveillance 
system for general antibiograms.

 The ongoing HIV pandemic 
opportunistic infections 
populations on septrin and fluconazole      

prophylaxis.



Antimicrobial resistance concerns all microbes.

Viral pathogens – HIV with ARV resistance, 
Influenza viruses with resistance etc/

Bacteria – Gram negative, gram positive, 
MDRTB,XDR TB, H.Pylori - numerous 
examples.
Parasites – Malaria, the most important 
example.
Fungi – Antifungal resistant Candida, AmphoB
resistant Cryptococci etc….  





Center for Disease Dynamics and Policy. 
http://www.cddep.org/tools/pneumococcal_disease_burden_high_parts_developing_world.  Accessed 12th June 2013









Interventions designed to facilitate 
smart use of antibiotics are 
collectively referred to as 
antimicrobial stewardship. 

The premise of the smart use of 
antibiotics is appropriate antibiotic 
use, knowing how when and which 

antibiotic to use  



Anti-bio-gram Analysis
ABGM Variability in 65 US hospitals

Analysis and Presentation of Cumulative Antimicrobial Susceptibility Data (Antibiograms) Substantial Variability Across 
Medical Centers in the United States. Infect Control Hosp Epidemiol Apr2006; 27:409-412



Human microbiome research has shown that 
the use of antibiotics can disrupt the normal 
array of microbes that live in and on our  
bodies. 

Suspected etiology for -

Childhood Obesity
Autoimmune conditions
Chronic inflammatory conditions 



HOSPITAL  MICROBIOME

A new hypothesis says that hospital-
acquired infections are being driven not 
only by the  existence of harmful microbes 
but also by the absence of helpful species 
in the environment due to disinfectant use



Evidence-based medicine (EBM) is the new mantra.
It recommends that the best available evidence be used to aid clinical decision-
making and policy. 

EBM has changed medical practice.

also raise many questions.

Randomized controlled trials (RCT)  - the cornerstone 
of EBM.
Extrapolating knowledge from RCTs to individual patients across 
different settings  - a big problematic issue

extrapolations require much more evidence, which is often 
unavailable



Evidence is needed for 

Efficacy    (“Can it work?”), 

Effectiveness (“Does it work in practice?”) 

Efficiency (“Is it worth it?”) 

All of these  need to be considered. 



Most trials test for efficacy in ideal situations using 

Detailed protocols, 

Carefully selected patients

Placebo controls, 

Good treatment compliance 

And intensive follow-up. 



These ideals - rarely achievable in 
routine clinical practice in resource 
poor settings  with  

Poor diagnostic accuracy, 

Poor patient compliance 

And partial patient coverage
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Figure 43-2 Organizational structure of a comprehensive antimicrobial management program. (Adapted from John JF Jr, 
Fishman NO. Programmatic role of the infectious diseases physician in controlling antimicrobial costs in the hospitals. Clin 

Infect Dis. 1997;24:471.)

Downloaded from: Principles and Practice of Infectious 
Diseases (on 21 May 2007 03:18 AM)

© 2007 Elsevier 







AMR                              IPC   

 Poor or absent IC practices, especially in intensive 
care units, results in cross-transmission of 
antibiotic-resistant bacteria. 

 Resistant bacteria prompts even greater antibiotic 
use by physicians. 

 Perception of knowledge by physicians of poor 
sterilization, disinfection, or patient care practices 
prompts increased antibiotic use (e.g., broad 
spectrum and prolonged surgical prophylaxis in an 
effort to prevent infections).



Strong public health fundamentals

• infectious disease surveillance
• laboratory detection 
• epidemiologic investigation



No. of bacteria which colonize different parts of the body
with (anaerobic: aerobic) ratio.



Implementation of AMS programmes in 
African countries considered essential 

The shortage of both human and 
material resources will significantly 
impact upon their success. 

There is a need to apply the principles 
of AMS while developing practices 
which will work in Africa.



Where do you want to begin?

ICU?

HDU?

NICU?

CT theater?

Oncology wards?



There is much controversy on appropriate 
use and  misuse of antibiotics

How to define misuse?



Primary care accounts for about 80% 
to 90% of all antibiotic
prescriptions, mainly for respiratory 
tract infections, UTI and GE



Hospital use of antibiotics
15 – 20%

OP setting 
Private clinics 
Rural clinics
Over counter dispensing
Quacks
Paramedics prescribers

> 80 %



What  can we do?

Not prescribe 

ceftriaxone for sore throat

cefuroxime for GE

ciprofloxacin for every fever



Situations where antimicrobials are used 
excessively

•Acute Upper respiratory tract infections. 
•Acute gastroenteritis. 
•Acute urinary tract infection. 
•Surgical prophylaxis. 
•Pyrexia of unknown origin or undiagnosed 
fever 
•Undiagnosed fever in the immune-
suppressed. 



Treating a viral URTI with antibiotic.



Diarrhoea is one of the two common clinical 
conditions leading to massive misuse of 
antibiotics.(ARTI being the other condition).



Approach to laboratory Diagnosis
Rapid testing
1.Microscopy for faecal leucocytes, RBC, Ova and 
Cysts.
2.Direct antigen detection tests for Rota and Adeno 
virus.



MICROSCOPIC FINDINGS 

Invasive 
dysentery

Inflammatory 
diarrhoea

Non-inflammatory 
diarrhoea

WBC + + +

RBC + + + 

Fever, parasites 
& other features

WBC + + +

Fever
No fever

No WBC

Only fluid 
replacements



17%

10%

73%

Rota adeno

Salmonella
Shigella
Unknown

PROPORTION OF DETECTABLE PATHOGENS IN 
NON-INFLAMMATORY CHILDHOOD DIARRHOEAS



17%

75%

8%

Inflammatory

Non-
inflammatory
Invasive

ANALYSIS OF 1,200 CONSEQUTIVE DIARRHOEAL 
STOOL SAMPLES OVER 3 MONTHS, CHILDREN 

BELOW 10 YRS



Treating acute non inflammatory GE with a 
cephalosporin

Stool Exam  -
Watery sample, pale yellowish brown color,  
mucous or blood not seen
Microscopy results
WBC – 3-5/ HPF
RBC – Nil
No ova or cysts seen



CLINICAL CHALLENGES

1. Mixed infections showing viral antigen plus 
fecal WBC and RBC in stool findings. 

2. Immunocompromised children with 
diarrhoea. 

3. Children with invasive diarrhoea prone to 
bacteremia in need of constant monitoring. 

4. Repeated attacks of non-inflammatory 
diarrhoeas in children. 



HEAVY MIXED GROWTH OF THREE TYPES OF COLONIES



Urinary tract infections (UTI) frequent in 
older people, children and women.
The spectrum of UTI ranges from 
symptomatic bacteriuria to bacteremic
infection. 
UTI with bacteremia has a high mortality in 
the older population, with studies reporting 
a 28 day mortality of 5%.
UTI is over diagnosed and incorrectly 
diagnosed 40% of times.
Bacteruria is common in the elderly.



Realization -
Majority of infections are self-limiting
Heal by themselves.
Catheter causes colonisation
Elderly females have bacteruria





Delayed prescription

Patient information leaflets



Physician Education on
Effective communication 

Professional medical advice impacts patients’ 
perceptions and attitude much more

Communicating with patients is key

patient satisfaction in primary care settings 
depends more on effective communication than on 
receiving any prescriptions





Message From Local Microbiology Practice to 
Surgeons

1. Clinically significant MRSA is very low / rare –
use cloxacillin

2. MDR  Gram Negative Bacilli  are much more 
common

3. Anaerobic cover is provided by several 
antibiotics 

Cephalosporins
Co- Amoxy clav
Meropenem
Imipenem
Tazo- piperacillin



Redundant anaerobic coverage 



Use of multiple drugs against anaerobes –
not necessary  + risk for additional drug 
toxicities. 
No data or guidelines support the use of two anti-
anaerobic drugs in clinical practice

Exceptions: 
1. Metronidazole can be added to another agent 
with anaerobic activity when being used to treat 
Clostridium difficile infection. 

2. Clindamycin can be added to another agent 
with anaerobic activity when being used for the 
treatment of necrotizing fasciitis. 





 Remember -there are certain infections 
antibiotics can not resolve – due to 
resistance or advancement of the 
infective process far beyond a point 
where the antibiotic could be fully 
active. 

 Antibiotics are unable to resolve certain 
infections in 

 The immunocompromised 
 ICU patient populations 
 Infected invasive inserts or implants due 

to biofilms formed by bacteria



Figure 43-2 Organizational structure of a comprehensive antimicrobial management program. (Adapted from John JF Jr, 
Fishman NO. Programmatic role of the infectious diseases physician in controlling antimicrobial costs in the hospitals. Clin 

Infect Dis. 1997;24:471.)

Downloaded from: Principles and Practice of Infectious 
Diseases (on 21 May 2007 03:18 AM)

© 2007 Elsevier 



Antibiotic Guidelines





Why are guidelines not followed?
There are too many of them
They do not fit my patient
They are based on fiction

They are made by a bunch of 
self centered chaps who are not 

in active practice 













CDC’s DHQP: www.cdc.gov/hai

Response



The IDSA/SHEA guidelines recommend that local 
antibiograms with pathogen-specific susceptibility 

should be updated at least annually to improve 
optimization of expert-based recommendations for 

empiric therapy

In Resource poor settings 
We have facility driven 

anti-biogram in private sector











SGRH http://www.sgrh.com/newsletters/mb%20jul%202007.pdf



Comp Software Lab Systems

WHONET

BacLink

Excel
Access
EpiInfo

Lab Instruments
Mysis
MEDITECH magic
ADBakt

MIC systems
Disk diffusion 
readers

Data analysis

Data Conversion

BacLink software
Import & analyze antimicrobial susceptibility data from 

software / automated ABST instruments





“  It checks out OK on the computer… now let's confirm it with the pendulum" 

Verify 
this
Data!!!



Ciprofloxacin resistance
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ID surprises in Kenya

MRSA is minimal 
 No C. diff
 No VRE
 No Legionella
 No listeria spp. extremely rare.
Minimal GBS in neonatal sepsis
 < 3% PRP





WHAT IS CLINICAL CONFIDENCE?

 Ability to treat infections empirically and 
safely with one agent.

 The option to treat patients in the 
community rather than hospital.

 To enable patients to return to normal 
activities sooner and not worry about 
callbacks or return visits to the office. 

Maintain antimicrobial activity for future 
empiric use. 



Implementation of AMS programmes in 
African countries considered essential 

The shortage of both human and 
material resources will significantly 
impact upon their success. 

There is a need to apply the principles 
of AMS while developing practices 
which will work in Africa.



E-nose – Electronic Sniffer

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAUQjhw&url=http://healthmad.com/conditions-and-diseases/e-nose-electronic-sniffer-to-sniff-out-cancer/&ei=IrbeVNmFFY3SaPyWgoAJ&bvm=bv.85970519,d.d2s&psig=AFQjCNHXpk37vv63R75ZL8ncl7NzKVjXNw&ust=1423968094636682




A NEW GENERATION OF 
low-cost PCR devices 
will drive molecular 
diagnostics to the point of 
care
mobile phone like  devices 
Biomeme model (left) Co-
Diagnostics is currently 
developing its own mobile 
device, LightPCR™
expected to retail for under 
$500 (US).

http://biomeme.com/


The Doctor’s Dilemma 

No response to intense antibiotic therapy!!! 
Lets see if there is any response to intense 

litigation.

Choose between patient 
welfare and directives of 
the healthcare system 
may be penalties or 
incentives. 



The Patients perspective 

Patient expects the best possible 
care. 

Often not informed on the problem 
of antimicrobial resistance. 

Patient may not be convinced 
about the ecological impact of 
overuse of antibiotics. 



Ethical Perspective

Health insurers or payers- Reducing antibiotic 
prescriptions or prescribing cheaper antibiotics are 
attractive targets for cost saving.



Training and educating health care 
professionals on the appropriate use of 
antibiotics 

Appropriate selection, dosing, route, and 
duration of antibiotic therapy. 

Extensive collaboration between the 
antibiotic stewardship and hospital 
infection prevention and control teams. 

Without benchmarks, it is difficult to track 
successes and weakness

Continuous Medical Education 
Essential Element..
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Raise awareness in Health Authorities

Beginning the work at the health-care facility

Constitution of the Antimicrobial Stewardship team

The need for proper clinical laboratory capabilities

Strategies for controlling antimicrobial use

Implementation of local clinical guidelines.

Educational activities



What Kenya / LMICs need –
Young  generation capable of critical 
thinking and assessment of new 
knowledge 

A critical mass of professionals capable of 
generating local solutions for global 
problems

Responsibility of political leaders and 
Universities



Thank you for your attention
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