
Hospital Infection Control From a Developing Country’s Perspective
Dr. Aamer Ikram, National Institute of Health, Islamabad, Pakistan

A Webber Training Teleclass

Hosted by Martin Kiernan  martin@webbertraining.com
www.webbertraining.com

1

Hospital	Infection	Control	from	a	
Developing	Country’s	Perspective

Prof	Aamer Ikram,	SI(M)
MBBS,	MCPS,	FCPP,	FCPS,	PhD

FRCP	(Edin),	FRSTMH,	FFPH,	FRCPath (UK)
Dip	OSHE,	Dip	Disaster	Management

BSP	(UK),	IFBA	CP,	CertEID (US),	RBP	(US)

www.webbertraining.com July	17,	2018

Hosted	by	Martin	Kiernan
martin@webbertraining.com

Background

Infection
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Unknown Infections

Known Infections The Iceberg Effect
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Microbes	&	Humans

•Microbes: 5	X	1031	
(50,000,0000,000,000,0000,000,0000,000,000)

• Humans: 6	X	109
(6,000,000,000)

Microbiology	in	the	21st	century,	ASM,	2004 3

Super	Bugs
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Financial	Effects

§ USA $	6.65	B

§ Europe €	7	B

§ UK £	1	B

§ Turkey $	1	B
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Cost	Effectiveness

Infection Cost	Savings

VAP $25,072

Bacteremia $23,242

Surgical	Site	infection $10,443

UTI $	758

Anderson,	et	al.	Infect	Control	Hosp	Epidem	2007;28:767-73 7

Prevalence 
Developed	countries
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Prevalence 
Developing	countries

9

Device-associated	infection	rates	in	
critical	care	in	developing	countries
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Edwards	RJ.	Am	J	Infect	Control	2007;	35:290	– Gastmeier	P.	J	Hosp	Infect	2006;	64:	16
Pronovost	P.	N	Engl	J	Med	2006;	355:26	– Rosenthal	V.	Am	J	Inf	Control,	2008:36:627-637

Reported	incidence	rates	

Catheter-associated	bloodstream	infections	in	surveillance	
networks	in	ICUs

• NHSN: 2.7	per	1000	catheter-days
(1.5/1’000	– 6.8/1’000)

• Michigan: 2.7	per	1000	catheter-days
(median	before	intervention)

• Germany: 2.1	per	1000	catheter-days

• 18	developing	countries: 8.9	per	1000	catheter-days

11

Infect Control Hosp Epidemiol . 2008 Suppl 1:S41-50.

AJIC 2016

J Hosp Infect. 2007 65 Suppl 1:S1-64

AJIC 2017
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Emergence	of	a	new	antibiotic	resistance	mechanism	
in India, Pakistan, and the UK: a molecular, 
biological, and epidemiological study

Lancet	August	11,	2010

§ Gram-negative Enterobacteriaceae with resistance to
carbapenem conferred by NDM-1 are potentially a major
global health problem

13

New	Delhi	Metallo	Beta	lactamase	(NDM)	
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NDM-1

§ 25	isolates	from	8	cities	of	Pakistan

15

16
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Emergence of Resistance in 
Clinical	Settings;	Community

Neisseria	
gonorrhea

Neisseria	
meningitides

Salmonella	
Typhi

MTB,	
MDR-TB,	
XDR-TB

17

Emergence	of	Resistance	in	Clinical	Settings;	
Health	Care	Settings

Colistin	
resistant	GNR MRSA/VRE

Pan	R	Ps.	
aeruginosa	

MDR	&	XDR	
GNR

Candida	auris

18
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Candida	auris:	A	rapidly	emerging	cause	of	hospital-
acquired	MDR	fungal	infections	globally

PLoS	Pathog.	2017	May;	13(5) 19

20
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n Mean	LOS SD Extra	LOS

Control 236 4.31 +/- 2.66

HAI 120 15.73 +/- 12.69 11.42

VAP 54 21.89 +/- 14.97 17.58

CLABSI 32 25.88 +/- 17.95 21.57

CAUTI 44 18.04 +/- 15.24 13.73

Surveillance	of	device-associated	infections	in	intensive	care	units	of	a	tertiary	care	hospital.	JIH	2016

Length	of	Stay	in	ICU

21

Mortality	Rate	in	ICU

Surveillance	of	device-associated	infections	in	intensive	care	units	of	a	tertiary	care	hospital.	JIH	2016 22
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Total	Hospital	Cost	per	Patient	

Surveillance	of	device-associated	infections	in	intensive	care	units	of	a	tertiary	care	hospital.	JIH	2016 23

Extra	Antibiotic	Cost	Per	Patient

Surveillance	of	device-associated	infections	in	intensive	care	units	of	a	tertiary	care	hospital.	JIH	2016 24
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Areas	of	Concern
§ Legislative	coverage
§ Guidelines,	policies	
§ IPC	programs
§ Oversight
§ Training	opportunities
§ Infectious	waste	management
§ Antimicrobial	usage
§ Clinical	Auditing
§ Multifaceted	approach

25

Why	infection	control	is	
important?

§ Prevents	transmission	of	infections	

§ Shortens	patient’s	stay	in	the	hospital	

§ Decreases	hospitalization	cost	

§ Reduces	morbidity	and	mortality

§ Containment	of	AMR	

§ An	indicator	of	safe	care	to	patient

26
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Factors	involved	in	HAI

§ The	micro-organisms

§ The	host	(patient)

§ The	carriers	(Staff)

§ The	environment

§ Treatment

27
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Infection	Control	Components

Local	Surveillance
Best	Practices

Sterilisation	and	Disinfection
29
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?	Responsibility

§ Infection	Control	Committee
• Infection	Control	team	

•Core	group
§ HCW	
§ Medical	officers	
§ Nursing	staff

31
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Preventive	Measures

• Interruption	of	transmission	of	microorganisms

• Care	of	equipment

• Interruption	of	person	to	person	transmission

• Hand	washing

• Barrier	precautions

33

Why	We	Wash	Our	Hands	?

Clean Hands are Healers
Dirty Hands are Killers

34
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§ Antibiotic	prescribing
• 35%	of	the	total	healthcare	budget	is	spent	
on	antimicrobials	in	developing	countries	
versus	11%	in	developed	countries

§ Antibiotics	are	now	“endangered	species”	
facing	extinction	due	to	the	worldwide	
emergence	of	antibiotic	resistance	

Harsh Fact

Microbiol., 23 November 2016  https://doi.org/10.3389/fmicb.2016.01881 42
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Compliance < 40%
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An approach to infection control 
in	developing	countries

Evidence
Based		Practice

Cost	effective

Divert	resourcesWasteful	
practices

To	reduce	infection	rate	to
‘irreducible	minimum’

Unsafe
practices

Infection	Control	Team/	Infection	Control	Programme
Audit (process)	&	outcome	Surveillance

46
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Prioritizing	risks

High severity
Low frequency

(Blood stream infections)

High severity
High frequency

(Blood-borne Infections from re-
use of syringes & needles)

Low severity
Low frequency

(Infections from linen)

Intermediate severity 
High frequency

(Surgical site infections)

FREQUENCY

S
E
V
E
R
I
T
Y

Low High

High

47

Cost Saving Measures 
§ Routine

• Microbiological	Swabbing	of	environment
• Disinfectants	for	environmental	cleaning	e.g.	floors	&	walls
• Fumigation	of	isolation	room	with	formaldehyde

§ Unnecessary	
• Use	of	overshoes	and	dust	attracting	matt	
• Personal	Protective	Equipment	in	the	Intensive	Care,	&	
Neonatal	Unit	

§ Excessive/unnecessary	use	of	
• IM/IV		injections	
• Insertion	of	indwelling	devices	e.g.	IV	lines,	urinary	
catheters,	nasogastric	tube

• Antibiotics	both	for	prophylaxis	and	treatment	

Damani NN. Journal of Hospital infection 2007; 65(S1): 151-154. 48
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Cost Effective Practices
§ Education	and	practical	training	in

• Hand	hygiene
• Aseptic	technique	
• Appropriate	use	of	PPE
• Sharp	use	and	disposal		in	robust	containers

§ Provision	of	alcoholic	hand	rub	and	hand	washing	facilities		
for	hand	hygiene

§ Use	of	adequately	sterile	items	for	invasive	procedures	
§ Use	of	single-use	disposable	sterile	needles	and	syringes
§ Adequate	decontamination	of	items/equipment	between	

patients
§ Provision	of	Hep	B	vaccination	for	healthcare	workers	
§ Post	exposure	management	of	healthcare	workers	

49

Containment	of	AMR

International	level		
§WHO	Containment	of	AMR	2015	

§ (Global	Action	Plan	for	AMR)

§ UN	general	Assembly	high	level	meeting	on	
AMR	2016

§ Collaboration	between	countries;	GARP

Requires	Global	Efforts

50



Hospital Infection Control From a Developing Country’s Perspective
Dr. Aamer Ikram, National Institute of Health, Islamabad, Pakistan

A Webber Training Teleclass

Hosted by Martin Kiernan  martin@webbertraining.com
www.webbertraining.com

26

WHO	Initiatives

§ Increased	collaboration	between	governments,	
nongovernmental	organizations,	professional	groups	and	
international		agencies

§ Networking	that	undertake	surveillance	of	antimicrobial	
use	and	AMR

§ International	approach	for	control	of	counterfeit	drugs	

§ Incentives	for	R&D	for	new	drugs	and	vaccines

§ Forming	new,	and	reinforcing	existing	programmes	to	
contain	AMR

51

§ Regional	Committee	meeting	in	Timor	Leste 2015
• Member	states	passed	a	key	resolution	for	steadfast	political	
commitment	and	multi-sectoral	coordination	to	tackle	AMR

§ Jaipur	Declaration	2011	on	AMR
• Calls	for	comprehensive	action	against	the	irrational	use	of	
antibiotics

§ Berlin	declaration	2017
§ G20	health	ministers	in	2017	recognized	the	increasing	threat	
of	AMR

§ Members	pledged	to	develop	national	action	plans	to	tackle	
AMR,	in	line	with	the	One	Health	approach,	with	interventions	
aimed	at	agriculture,	livestock,	and	human	health

Regional	Initiatives

52
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Containment of AMR

§ National	
§ Joint	policies/guidelines	from	health	ministry,	
agriculture	&	environment	

§ National	policy	implementation
§ Advocacy	and	dissemination	of	information	

§ Role	of	professional	bodies
§ Community	and	Individual
§ Public	Private	Partnership

53

National Strategies

National	Committee	to	work	in	coordination	with	regulatory	
bodies:
§ AMR	surveillance	&	antimicrobial	utilization
§ Evaluate	the	impact	of	AMR	preventive	and	control	strategies
§ Register	all	dispensing	outlets	
§ Ensure	availability	of	antimicrobials	with	prescription	only	
§ Bind	legally	all	manufacturers	to	report	data	on	antimicrobial	

distribution
§ Enhance	coverage	of	immunization	
§ Develop	national	action	plans	and	allocate	resources

54
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Community Level

§ IC	in	community	(Public	Health)

§ Hand	washing
§ Sanitation
§ Clean	drinking	water	(chlorination)
§ Immunization	

55
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Laboratory	and	its	Role	in	Containment	of	AMR																									

Early	identification	of	microorganisms
and	fast	reporting	of	antimicrobial	susceptibility	result

Laboratory	Quality	Management	System
Laboratory	Information	System		
Data	Management	and	AnalysisGo
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Laboratory Level
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Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 23, No. 2, February 2017

59

Challenges	to	Overcome

§ Infections	beyond	health	care	facilities

§ Congregate	settings	and	in	community	

(carriers	of	MDR	organisms)

§ Lack	of	responsibility	and	accountability

§ Deficient	IPC	support	in	congregate	settings

60
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Way	Forward

§ Infection	Prevention	&	Control	Program
§ Diagnostic	Stewardship
§ Antibiotic	Stewardship
§ Risk assessment of AMR in the food chain,
environment in a public health perspective

§ A higher profile research on IC and AMR
in health care settings

§ Enough funding for research to address
current gaps

61

Good Infection Control Practices 

§ Aseptic	technique	for	all	sterile	procedures	
§ Remove	indwelling	devices	when	no	longer	
needed	

§ Isolation	of	patient	with	communicable	
diseases/multi-resistant	organism	

§ Placing	mechanically	ventilated	patients	in	a	
semi-recumbent	position	

§ Minimize	number	of	people	in	OT
§ Staff	education	and	training

62Damani NN. Journal of Hospital infection 2007; 65(S1): 151-4
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Policies

§ Policy	for	hand	hygiene
§ Policy	of	Hepatitis	B	vaccination
§ Disinfectant	policy
§ Needle	stick	injury	policy
§ Waste	management	policy

63

64

Impact of Staff Education Programme 
on	Ventilator-associated	Pneumonia

Reduction	in	incidence	
of	VAP	from	12.6	to	
5.7	episodes	/1000
ventilator	days

Zack JE, Crit Care Med. 2002;30:2407-2412

Reduction	in	incidence
of	VAP	from		13.2	to	6.5

episodes	/1000
ventilator	days

Salahuddin	N	et	al.	J	Hosp	Infect	2004;57:	223-227

Impact	of	Staff	Education
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SENIC
Study	on	the	Efficacy	of	Nosocomial	Infection	Control

§ 1	infection	control	nurse	per	200	to	250	beds

§ 1	hospital epidemiologist per	hospital (1000	beds)

§ Organized surveillance	for	nosocomial	infections	

§ Feedback	of	nosocomial	infection	rates

Haley	RW	et	al.	Am	J	Epidemiol	1985;121(2):182-205 65

IC– Quarterly	Report

1. Period : _____________________
2. Hospital	/	Institute: _____________________
3. Hospital	Classified	as: _____________________
4. In	Charge _____________________

5. Infection	Control	Committee:
Composition

President: ______________________
No.	of	Members: ______________________
Administrative	Officer	member	ICC: ______________________
Nursing	Officer	member	ICC: ______________________
Is	any	of	the	sanitary	staff	member: ______________________

Last	infection	control	meeting	held	on: ______________________

66
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INFECTION CONTROL – QUARTERLY REPORT 
 

1. Period :        _____________________ 
2. Hospital / Institute:       _____________________ 
3. Hospital Classified as:      _____________________ 
4. Commandant / Commanding Officer    _____________________ 
 
5. Infection Control Committee:   

a. Composition       
1) President:      ______________________ 
2) No. of Members:     ______________________ 
3) Is 2 IC/ Adm Offr member of ICC:  ______________________ 
4) Is any AFNS offr member of ICC:    ______________________ 
5) Is any of the sanitary staff member:  ______________________ 

b. Last infection control meeting held on:   ______________________ 
 
6. Diagnostic Facilities: 

a. Facilities adequate for bacteriological culture:  _______________________ 
b. No. of specimens processed for culture during the qtr: _______________________ 
c. Number of overall positive culture s:   _______________________ 
d. Can MRSA be detected in the lab:    _______________________ 
e. If yes, no. of MRSA isolated during the qtr:  _______________________ 
f. Can ESBL be detected in the lab:    _______________________ 
g. If yes, no. of ESBL isolated during the qtr:  _______________________ 
h. Can VRE be detected:     _______________________ 
j.    If yes, no. of VRE isolated during the qtr:  _______________________ 

  
7. Infectious cases:  
 

a. No. of infectious (notifiable) cases admitted:  _______________________ 
b. No. of hospital acquired infections:   _______________________ 
c. Isolation facilities adequate:    _______________________ 
d. Number of isolation beds available in the hosp  _______________________ 

 
8. Antimicrobials 

a. Total LP expenditure on antimicrobials:   _______________________ 
b. Expenses incurred on purchase of: 

1) Vancomycin/Teicoplanin     _______________________ 
2) Imipenem / Meropenem    _______________________ 
3) Sulzone / Tazocin     _______________________ 

c. Is there any antibiotic policy:    _______________________ 
 
9. Infection Control Measures: 

a. MRSA protocol available with wards/lab:  _______________________ 
b. Adequate hand washing facilities exist:  

    1) In wards      _______________________ 
      2) In OPDs      _______________________ 

c. Alcohol scrub/hand disinfectant avail at washing area:  _______________________ 

67

Nosocomial infections in NICU 

§ Active	involvement	of	mother in	
regular	monitoring	of	babies	

§ Strict	hand	washing before	and	
after	handling	babies	

§ Co-bedding	of	mother	and	infant	
(use	of	a	heated	cot	as	required	&	
minimum	use	of	incubators)	

§ Encourage	breast	feeding (less	
need	for	Parenteral	feeding)

§ All	procedures	were	undertaken	
by	trained	nurse

§ Minimal	visitors	

68Bhutta	ZA.	et	al.	1997	&	Bhutta	ZA.	et	al.	BMJ	2004;329:1151-5
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Infection	Control	&	Quality	Healthcare	
in	the	New	Millenium

Multidisciplinary	team	approach
1847

1958

1970

1980

1990

2000

1863

Pittet	D,	Am	J	Infect	Control	2005,	33:258 69

Message

BEWAREContinuous	surveillance
Judicious	antibiotic	monitoring
Proper	infection	control	policies
Strict	implementation
Stringent	sterilization	&	disinfection
Regular	auditing
Efficient	Infection	control	network
Apposite	waste	disposal 70
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Profoundly	indebted

71
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