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Pitfalls* in conducting surveillance 
on HAI

Merriam-Webster dictionary: a hidden or not easily recognized danger or difficulty



Global and regional challenges

HAI: The worldwide burden

• Estimates are hampered by limited availability of reliable data 

• The burden of disease both outside and inside health-care 
facilities is unknown in many countries

• No health-care facility, no country, no health-care system in the 
world can claim to have solved the problem

Source : WHO



Never forget…

“The Book Is Always Better than the Movie”

Book: Report on patient safety

Movie: what is actually happening 

What is written in documents/reports are always better than what is 
really happening- thus the need to always visit, audit and validate the 

data presented by the hospitals 



Estimated rates of HAI worldwide

• At any time, hundreds of millions of people worldwide are suffering from 
infections acquired in health-care facilities

• In modern health-care facilities in the developed world: 5–10% of patients 
acquire one or more infections

• In developing countries the risk of HAI is 2–20 times higher than in 
developed countries and the proportion of patients affected by HAI can 
exceed 25%

• In intensive care units, HAI affects about 30% of patients and the 
attributable mortality may reach 44%

Source : WHO



What about data from the Arab World? 

No national or regional system for collecting reliable and 

validated data.  And if present, no unified methods, or validation of 

numbers or reports that enable benchmarking.

Scattered efforts with fragmented data



A. El-Saed, H.Balkhy, D. Weber. Benchmarking local healthcare-associated infections: Available benchmarks and interpretation challenges Gulf Journal of Infection and Public Health 

(2013) 6, 323—330 

Challenges in benchmarking local GCC data 



Variations!!!



Challenges in benchmarking local GCC data  cont’d

INICC : Benchmarking to INICC seems legitimate due to:

1- Similar methodologies and challenges

2- Availability of unique data on mortality, length of stay, and prevention

But 

Using  aggregate data from enrolled hospitals does not account for the 

variability in surveillance adjudication between and within participating 

countries



WHO

• Estimates for high-resources countries are driven by NHSN 

and ECDC data

• Estimates for low-resources countries are largely fragmented 

and not derived from a clear source

• Failure to account for the wide variability in surveillance 

methods implemented in different parts of the world 

• Failure to risk-stratify different metrics of HAI

Challenges in benchmarking local GCC data  cont’d



ECDC

Maybe an alternative benchmark to GCC hospitals for SSIs 

and antimicrobial use and resistance. 

But

The considerable differences in device-associated HAI 

definitions likely limit its use as a benchmark for that 

purpose. 

Challenges in benchmarking local GCC data  cont’d



Other National Surveillance Systems

•Canada
Canadian Nosocomial Infection Surveillance Program (CNISP) 

•England
Nosocomial Infection National Surveillance Scheme (NINSS)

•Germany
Krankenhaus Infektions Surveillance System (KISS) 

•Japan
Japanese Nosocomial Infection Surveillance System (JANIS) 

•Australia

Victorian Hospital Acquired Surveillance System (VICNISS)

•France
Réseau d’alerte, d’investigation et de surveillance des infections nosocomiales (Raisin)



An experience from the Arab world: Egypt 
91 ICUs in 28 hospitals including 989 ICU beds (April 2012-August 2014)

• Developed a plan to implement a nationwide HAI surveillance program in ICUs. 

• Supported by CDC, Global Disease Detection (GDD) Program in Egypt, the U.S. Naval Medical Research Unit (NAMRU-3), and 

the U.S. Agency for International Development

• Guided by a panel of expert from the above authorities.  

Maha Talaat et Al. National surveillance of health care–associated infections in Egypt: Developing a sustainable program in a resource-limited country.  American Journal of 

Infection Control 44 (2016) 1296-301



Findings

These numbers were not similar to numbers reported by INICC, others (around the same period) 

WE NEED TO HAVE OUR OWN BENCHMARKS





However…

Only 6 hospitals included:
• The National Guard Hospitals in Riyadh, Jeddah, Alhassa, and Dammam, KSA 

• The Salmaniya Medical Complex, Manama, Kingdom of Bahrain

• The Royal Hospital, Muscat, Sultanate Oman 

The ICU types included
• Medical/surgical

• Neurosurgical

• surgical 

• trauma 

• pediatric 

• Pediatric cardiothoracic 

• Neonatal critical care units

Can these findings be used as benchmark? Yes - taking into account differences in 

settings and difference in standards of care, and the sample sizes 







• Use the GCC surveillance manual by all countries in the region

• Make reporting mandatory after: 
✓ Forming a panel of experts to overcome challenges  and  decide on data collection 

methodologies 

✓ Training surveillance officers on data collection and entry-and ensure only those 

trained can submit data  

Options to ensure validity of data:

1.Third party surveillance of HAIs

2.Strong validation systems in place 

challenge: Scattered efforts with fragmented data

Solutions 



• How many other HAIs are there – that are not KPIs and/or are not 
caused by MDROs?

• What is the real burden and impact of HAIs?

Challenges



Answering questions by questions!!

Who is (are) driving these efforts?

What are you KPIs?



Answering questions by questions!!.

Who is (are) driving these efforts?

What are you KPIs?



What kind of IP in the institution?
Applicable for outcome surveillance and for process surveillance 

1-

2-

This comparison is 

valid:

A- in one institutions 

between IPS 

B- IPs in different 

hospitals



Used with permission: Michael B. Edmond / chief  quality /university  of Iowa .







The ultimate goal is 

To have everybody say

2+2=4



Who is (are) driving these efforts?

What are you KPIs?



KPIs are very good indeed, they do target our efforts. 
However, if they render Healthcare institutions administrators as  monomaniacal thinkers, they become a 

curse. 

Other infections

Evaluating IC programs should not solely be about meeting  surveillance targets 

The race towards 

hospital positioning: 

CLABSI-CAUTI

MDRO-DE-C Diff.

SSI- (Selected)



• How many other HAIs are there – that are not KPIs and/or are not 
caused by MDROs?

• What is the real burden and impact of HAIs?



HAI UTI vs CAUTI 

Cohort study: All adult hospitalizations between 2013 and 2017

Hospital wide surveillance using NHSN definition and 
methodology to capture CAUTI and UTIs

Results: 163,386 hospitalizations (97,485 unique patients), 

1,273 UTIs 

715 Non device associated UTIs

558 CAUTIs

Noted that non-device associated increased from 52% to 72% 
(P<0.0001) between the beginning and the end of the surveillance study 

P. Strassle, E. Sickbert-Bennett, M. Klompas et al., Incidence and risk factors of non–device-associated urinary tract infections in an acute-care hospital. Infection Control 

& Hospital Epidemiology 1-6. Published online 02 September 2019



“EVD infections 

are not in our 

surveillance plan”

“Because EVD Infections are 

not always caused by an 

MDRO”





Challenge
We are mostly identifying device-associated and procedures related infections

What we know is probably a very small fraction of what is really there

Device-associated and procedures related infections (high risk/high volume) 

Non-device-associated and procedures related infections (high risk/high volume) 

HAIs

“Standard precautions for all patients”

Standard surveillance for all 

patients

Solution



• To have an electronic surveillance system that can pull data on HAI for the IP. 

This can ease “full house” surveillance of HAI.

• To include all HAIs as KPIs-
✓Device and non device related

✓Procedures and non procedures related

✓MDRO and non- MDRO 

Solutions



The Correct Conceptual Model for Surveillance

Clinician Researcher

Challenge: Not wearing the correct hat



CRBSI is not CLABSI

CRBSI criteria require one of the following:
• A positive semi quantitative (>15 colony-forming units [CFU]/catheter segment)
or quantitative (>103 CFU/catheter segment) cultures whereby the same organism
(species and antibiogram) is isolated from the catheter segment and peripheral
blood
• Simultaneous quantitative blood cultures with a ≥5:1 ratio CVC versus peripheral
• Differential period of CVC culture versus peripheral blood culture positivity of >2
hours

CRBSI is a clinical definition, used when diagnosing and treating patients, that requires specific laboratory testing
that more thoroughly identifies the catheter as the source of the BSI. It is not typically used for surveillance purposes.



CLABSI as defined by NHSN/CDC possess

• Protocols: i.e. RIT, DOE,IWP, denominator collection
• Definitions: i.e. LCBI1, LCBI2

These two should be used as written if data is to be compared



Device-associated Rates/Ratios



Denominators (Summary Data)

At the same time each day, count:

• the number of patients on the unit

• the number of patients with one or 

more of the devices  you’re 

collecting



Example one : 
variation in 
protocol

interpretation 

John Doe had fever and 

dysuria on June 1.

On June 5  urine culture 

was positive:

E. coli 100 000 cfu.

IP Jane Doe  classified this 

as CAUTI since John did 

have a foley catheter for 

more than 2 calendar days.

√





MSICU  - Wednesday, November 28, 2007 
10:00 am

Room # Name IV line

201 Mrs. Jones CVC – Jugular

202 Miss Scarlett CVC – Femoral

203 Mr. Green Swan ganz

PICC

204 Mrs. White PIV X 2

205 Col. Mustard PIV  right 

CVC Jugular

206 Mrs. Doubtfire

207 Mr. Jackson PIV right

208 Mr. Blue CVC – Subclavian

209 Mrs. Smith –
transferred out to 
MS Ward at 11 am

PICC

210 Miss Brown –
transferred in from 
CVICU @ 9 am

PICC

Patient days _____ Central line days _____
10

One day counts of:
• Patient days
• Device days 



MSICU  - Wednesday, November 28, 2007 
10:00 am

Room # Name IV line

201 Mrs. Jones CVC – Jugular

202 Miss Scarlett CVC – Femoral

203 Mr. Green Swan ganz

PICC

204 Mrs. White PIV X 2

205 Col. Mustard PIV  right 

CVC Jugular

206 Mrs. Doubtfire

207 Mr. Jackson PIV right 

208 Mr. Blue CVC – Subclavian

209 Mrs. Smith –
transferred to MS 
Ward at 11 am

PICC

210 Miss Brown –
transferred from 
CVICU @ 9 am

PICC

Patient days _____ Central line days _____10 7



Example 2: CLABSI denominator- variation in collection 
methods

• What if, manual collection of denominator is in use? Nurse collecting the denominator form does not
understand what constitutes a central line, is not recording numbers appropriately or is recording
numbers at different times

We have identified 2 infections during that 

period.

150
240 290

13.3 8.3 6.8



NHSN CAUTI definition does not always reflect clinician or ID 
consultant diagnosis

Al-Qas Hanna et al. Clinician practice and the National Healthcare Safety Network definition for the diagnosis of catheter-associated urinary tract infection. Am J Infect Control. 

2013 Dec;41(12):1173-7

METHODS: 

• All adult inpatients hospitalized between July 2010 and June 2011

• Looked for data on patients' signs, symptoms, and diagnostic tests; clinician's diagnosis; and the 

impression of the infectious diseases (ID) consultant. 

The clinician's practice was compared with the NHSN definition and the ID consultant's 

impression.

Clinicians treated CAUTI                  216 of 387 (55.8%) 

Fitting the NHSN CAUTI definition 119 of 387 (30.7%)

Considered by ID to have a CAUTI 63 of 211 (29.9%) (ID didn’t review all)

Total pts 387



Possible solution????



The use of administrative data: CLABSI

Rebekah W. Moehring et al., Central Line–Associated Infections as Defined by the Centers for Medicare and Medicaid Services’ Hospital-Acquired Condition versus Standard Infection Control 

Surveillance: Why Hospital Compare Seems ConflictedInfect Control Hosp Epidemiol. 2013 Mar; 34(3): 238–244. 

Methods

• Performed a retrospective comparative analysis on 1,505 cases.

• Period: October 1, 2007, through December 31, 2009. 

• Settings: 3 hospitals within the Duke Health System: (a 950-bed academic tertiary care 

hospital and 2 community hospitals with 200 and 350 beds each).

Results:

844 identified by International Classification of Diseases, Ninth Revision

(ICD-9), 

798 identified by IC personnel- using NHSN-defined CLABSI. 

Only 112 cases (13%) were concordant

Conflicting results when these 2 measures are used as hospital quality metrics.



Researcher

Solution:

✓ Wear the correct hat during surveillance 

✓ Don’t try to make the patient or situation fit the definition

✓ Don’t try to make the definition fit the situation

✓ Do not “bend” the protocol to make data look more favorable

✓ Use only the facts of the case and the details of the situation and apply the 
criteria as it’s written!

It is a must that leaders in healthcare don’t put pressure on the 
IP to do any of the above



Zero tolerance can go wrong 

• Organizational behaviour is somehow similar to human 
behaviour

• Especially with highly competitive institutions where market 
positioning is very crucial for their survival









On one hand: Little attention was given to HAI rates given lack of 
consequences

On the other hand: financial penalties without assessment of internal 
processes and a good validation process can also be very destructive 

……”Even if it's true, what can one bee do?

Sting them where it really hurts”.

In the face! The eye!

- That would hurt.
- No.

Up the nose? That's a killer.

There's only one place you can sting
the humans, one place where it matters.









Other potential “bad medical tactics” in response to the punitive decision: 

• Using TTP for CLABSI

• Changing devices more often – or not even using them at all

• Changing patients location

• Not including discharged patients 



Putting pressure on staff performing surveillance 



In conclusion

Realistic:

• Achievable

• True (real)

Efficient:

• Maximum productivity

• Minimum effort





Thank you 


