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Prevalence of CREs in Thailand
How much ?

 

 
 



Year:  =  2010
Site:   =  4 Bangkok Hospitals
No. of Ertapenem resistant = 18/351(5.1%) 



PSU Ertapenem- resistant K pneumonia

2008  2009  2010  2011  2012  2013  2014

2%    1.9%  1.4%  1.4%  2.8%  4.9%  6.8% 

Year:    =  2010 -2011
Site:     =  Khonkaen
No. of Ertapenem resistant: = 104/4818(2.2%) 
Clonal transmission: 2/8

CREs, PSU

Year    surveillance   clinical cases    Total 
2012          5                         1                     6
2013         11                       13                   24
2014        57                        31                   88
2015        84                        33                 117
              157                      78 (33.2%)      235

First CRE Isolates: - CA UTI in SRCU ward 
in June of 2012



“CREs colonization/infection  in PSU 
was first detected in surgical wards 
in mid 2012 and in medical wards by 
the end of the same year . Major 
outbreaks began in 2013.”  

PSU- CREs:  Where??

Surgery                     = 36 ( 46%)
Medicine                   = 26 ( 33%)
Orthopedics             =  5   (6.4%)
Gynaecology            = 4 ( 5.1 %)
Pediatrics                 =  3 ( 3.8%)

Remark:

“ Half of CRE cases occurred in surgical 
patients and CREs were relatively 
uncommon in children and there has 
been no outbreak in NICU. Regarding the 
infection control, surgical personnels
are our No. 1 clients. ”

CREs in PSU: which site?
(excluding RSC surveillance cultures)

1. Urine                = 32 (41%)
2. Sputum           = 14
     1.1 Empyema       = 2
2. Intraabd. infection = 13
3. Blood               = 10
4. Surgical wound     = 5
5. Others                    =  2
                   Total         = 78



CREs in surgical wards: which site?
(excluding RSC surveillance cultures)

1. Urine                = 15
2. Intraabd. infection =  11
3. Sputum           = 5
     1.1 Empyema       = 1
2. Blood               = 3
3. Surgical wound     = 3
4. Others                    =  2
          Total                  = 40

Orthopedic CREs: Sites 

UTI (4) , 
Blood (1) ,
RSC surveillance (7)

Gynecologic CREs: Sites 

UTI (4) , 
Blood (2) ,
RSC surveillance (1)

Pediatric CREs: Sites 

UTI (2) , 
Blood, pus (1) ,
RSC surveillance (1)



Remark:

“ The most common site of CRE 
infections is the urine. Guidelines to Mx
and prevent CA-UTI should be on the  
priority list in fighting against CRE 
infections.” 

        PSU  Hospital       2012       2013     
No. of patients catherized 
Total duration of days 
on Foley 
Mean duration of days 
on Foley  
 No. of CA-UTI                     55 (1.6%)   29 (0.8%)
                                                        P = 0.00338 

 

3424          3477 

11776       11320 days 

   3.4            3.2 days 

                                           2012      2013    
No. of patients catherized 
Surgical patients     
Medical patients  
Pediatric patients                                                   
 

3424         3477 

    721           781 
2499         2504 

    204           192 

Pediatric CREs: Sites & Clinical 

1 Urosepsis in a 6 mo old baby c posterior 
urethral valve c vesicourinary relulx &
multiple epsodes of UTIs. Survived with 
fosfomycin & ciprofloxacin.

2. Fatal UTI from Satoon Hospital in a child 
with neuroblastoma & hydronephrosis.

3. Buttock ulcer in a baby c 1 immune def & 
recurrent pneumonia.- died.



Remark:

The rarity of CREs in children might be 
due to the uncommon occurrence of UTI 
and urinary instrumentation  in 
children.” 

The other reasons: 

PSU MRSA 2010 -2014 

2010 2011 2012 2013 2014 

165 138 148 100 78 

MRSA    2549 2555
2551 2552 2553 2554 2555

NICU1 (NMCU) N/A N/A 1 1 1
NICU2 (NICU) 12 2 - 1 0
PICU 6 3 - 2 1

1   1 3 - - 1
2 4 - 2 3 0

2 3 2 - 0

NICU1 (NMCU)
NICU2 (NICU)
PICU

1  
2

MRS
2551

N/A
12
6
1

4

2



Remark:

“The rarity of CREs in children in PSU 
Hospital might be also due to the 
excellent handwashing practices in the 
Department of Pediatric (as indirectly 
evidenced  by the rarity of MRSA isolates 
in their wards.)” 

PSU- CREs Epidemiology by 
department : Medical wards

 

 
 

CREs in medical wards, PSU

Year    surveillance   clinical cases    Total 
2012          3                          0                     3
2013          7                          5 (41.7%)      12
2014        22                          8 (26.7%)      30
2015        64                        13 (16.9 %)     77

                96                        26 (23.2%)      112
First CRE Isolates: RSCs in Oct (Fl.11) & Nov 
(MICU) & Dec (Fl. 11) in 2012.

“CRE colonization in PSU Medical 
ward was first detected  in late 2012
before infections appeared , first in 
RCU. (in early 2013), and  ? spread 
to MICU in June 2013. Major 
outbreak of CRE in medical wards 
occurred first in male med ward in 
2014, followed by female ward in 
2015.” 



PSU Ertapenem- resistant K pneumonia

2008  2009  2010  2011  2012  2013  2014

2%    1.9%  1.4%  1.4%  2.8%  4.9%  6.8% 

CRE vs. IC 

8 Core Measures:

1. Hand hygiene
2. Contact Precautions
3. Patient and staff cohorting
4. Minimize use of invasive devices.
5. Promote antimicrobial 

stewardship.
6. Screening.



2 Supplemental Measures for 
Healthcare �acilities with C�� 

�ransmission

�. Conduct active surveillance 
testing.

8. Chlorhe�idine bathing

8 Core Measures:

1. Hand hygiene

Promote hand hygiene.
Monitor hand hygiene adherence and provide 
feedbac�. 

- � 2555 - - 2555 



Infect Control Hosp Epidemiol 2014;35(4):426-429 

Overall, 10(10.4%) of 96 HCW-patient
interactions resulted in contamination of 
HCW gloves or gowns.

The rate of contamination with Klebsiella
species is similar to that with MRSA 
(13.8%-18.5%), and VRE (8.5%-13.9%). 

Frequency (%) of
contamination by activity 

Wound care                                    36.4% (4/11)
Manipulation of catheter or drain 37%(10/27)
Touching bed rail                           22.8% (18/79)
Touching intravenous pump or tubing 
                                                       20% (11/55)   
Physical examination                  13.3% (21/158) 

2. Contact Precautions.

Place CRE colonized or infected patients on 
Contact Precautions (CP)

 



2. Contact Precautions.

Gloves & Gown ,especially for patients who 
are totally dependent upon HCP for their 
activities of daily living, are ventilator-
dependent, are incontinent of stool, or have 
wounds with drainage that is difficult to 
control.

 

For other residents who are able 
to perform hand hygiene, are 
continent of stool, are less 
dependent on staff for their 
activities of daily living, and are 
without draining wounds, the 
requirement for Contact 
Precautions might be relaxed.  

CRE colonization 
without infection 



3. Patient and staff cohorting.

When available, cohort CRE colonized or 
infected patients and the staff that care 
for them.

“if not available, these patients should 
be cohorted together.”
 

CREs in the Dept. of Medicine :
No. of clinical cases

2012-2015                2015
RCU                     9                             1
Fl.9                       8                             6
Fl 11                     6                             6
MICU                    3                             0

 

CRE in PSU-Surgical ICUs

First isolate from: Urine  on 30th June 2012

Year    surveillance   clinical isolates    Total 
2012          0                          1                     1
2013          0                          0                     0
2014          1                          3                     4
2015          0                          0                     0
                  1                          4                     5

Last isolate: 22nd Oct  2014

CRE in PSU-male Med Ward

Year    surveillance   clinical isolates    Total 
2012          0                          0                     0
2013          0                          0                     0
2014          8                          2                    10
2015         31                         6                    37

Last isolate: 1st Sept  2015



CRE in PSU-female Med Ward

Year    surveillance   clinical isolates    Total 
2012          2                          0                     2
2013          0                          0                     0
2014          0                          0                     0
2015         16                         6                    22

Last isolate: 22nd Sept  2015

Remark:

“Although symptomatic CREs have  
declined in MICU & RCU ( 0 and 1 case in 
2015, respectively) the disease are still 
active in Fl.9 & Fl.11.” 

NHSN :50th percentile=2.0 

PSU = 0.93 



                No. infected                    CA  UTI-rate
                2012    2013                     2012    2013

SRCU           9           9                              8.1       10.6
SICU             5           6                             1.7         2.1
Surg 1          2           2                              1.6         1.6
Surg 2          8           2                              7.8         2.1
Neurosurg   2           3                              4.6         6.9
Surg 4          3           1                              2.5         0.8
Trauma        3            0                             3.4          0

Total      32/2499   23/2504   P= 0.2187 

Remark:

“ “ Zero  CA-UTI  is possible and real. 
The declined incidence of CREs in MICU 
, SICU & RCU wards might be,in some 
part, due to improved  prevention of CA-
UTI in those units.”



Take home message

“ The most common site of CRE 
infections is the urine. To reduce CREs 
infection, we should implement the 
“Zero  UTI �rogram”  as we have did in 
our RCU & Med in 2013 & 2014 and in 
MICU in 2015” 

The other reasons for the 
ICUs� success and the other 
wards� failure: 

�� ��������������

R � �1-ph� �1-�n�Ro
Ro�the number of secondar�cases generated b�
one primar�case in the absence of intervention.
p � probabilit� of washing hands
h� efficienc� of handwashing
�� probabilit� of nurses being cohorted
n � proportion of nurses among total staffs



���� ��������. 201��1��1������=20802.

if a secondar� case was identified, 
patients had to be cohorted in three 
distinct areas with dedicated nursing 
staff: 

1.�C�E patients� section, 
2.�contact patients� section and 
3.�C�E-free patients� section for newl� 
admitted patients with no previous 
contact with C�E cases 



�������� ���������� �������� 201���8������7�70� 

In March 2007, the Israel M�� 
established a task force which 
the following �ear became the 
National Center for Infection 
Control �NCIC�, 

Interventions

“Carriers be cared for b� a dedicated 
nursing staff, meaning that nurses
caring for carriers would not be 
assigned to care for noncarriers on
the same shift.” 



Lancet 2005� 365� 295�304 
 

Stud� sites: 3 ICUs of 2 �ondon teaching 
hospitals. 

Figure 4: ���� ������������ ��� ��������� 



 
 

Observed compliance with 
handwashing = 21%
 
handwashing opportunities 
observed =one every 3 min. 
 



Remark:

The main reason that we could 
control CREs transmission in 
MICU,SICU & RCU is because of 
the better  nurse- to- patient ratio 
in these unit . 

Remark:

“This may also explain the  
absence of CREs in our NICU.” 



CREs in MICU & RCU: ??Gone ?? 
CREs  in PSU-MICU

Year    surveillance   clinical isolates    Total 
2012          1                          0                     1
2013          4                          1                     5
2014          1                          2                     3
2015          8                          0                     8
                 14                         3 (18%)         17

Last clinical case: July 2014
Last isolate: surveillance RSC, 6th July 2015

CREs in PSU-RCU

Year    surveillance   clinical isolates    Total 
2012          0                          0                     0
2013          3                          4                     7
2014        13                          4                    17
2015          9                          1                    10
                 25                         9                    34
Last clinical case: UTI ,Apr 2015
Last isolate: surveillance RSC,30th June  2015

Remark:

“ Eventhough the number of clinical CRE 
cases in ICUs has declined to only one 
case in 2015,  active surveillance in June 
2015 had identified 17 asymptomatic 
rectal carriers of CREs in these units .”



Take home message:

“ Clinical CRE cases were just a tip of a 
giant iceberg.”

Active surveillance for CREs:

To do or not to do???? 

Yield of PSU active surveillance 

Number of colonized case detected among 
contacts of CRE-cases = 22/263 (8.4%)

[For VRE= 3/65     (4.6%)]

 



8 Core Measures: 7. Conduct active surveillance 
testing.

“Screen high-risk patients at admission 
or at admission and periodically during 
their facility stay for CRE. 

PSU-CREs: A prospective one
month surveillance study.
Time: 9 June- 8 July 2015

Site: Fl. 11 female med ward.         

Fl. 9 male med ward.

RCU & MICU.

Methods:

Weekly rectal swab culture using  selective 
media  for CREs on every patient  until 
discharge or death.
 



Results:

No. of old patients at the start of the 
study = 95 
Positive on 1st  culture  = 8 / 95    (8.4%) 

Prevalence of CREs        =  8 / 95   (8.4%)   



Results:

No. of new  patients admitted during 
this one month of the study = 260              

Became positive on follow-up cultures =
32/260 = 12.3%

Incidence of CREs = 12.3%

None of the patients had clinical 
symptoms related to their CREs.

CREs: Infection vs colonization

PSU- CREs in urine

Total   = 32
Colonized without pyuria = 5 (15.6%)
Asymptomatic pyuria       = 3 (9.4%)
Symptomatic UTI              = 23 (71.9%)
Bacteremia = 1 (3.1%)

“ One fourth of CREs in urine did not 
need Rx. and bacteremia associated c 
CREs in urine was rare.” 



Suggestion

In Foley catheter- related UTIs, 
bacteremia is uncommon. ,

 

Suggestion 

pyuria,
treat

 

Take home message:

“ Clinical CRE cases were just a tip of a 
giant iceberg. Unrecognized colonization 
may later develop into an overt infection 
under  antibiotic pressure. An antibiotic 
stewardship program is urgently needed. 
”

Antibiotic Stewardship ?? 



PSU- Out Patients PSU In- Patients 

J Med Assoc Thai 2005; 88 (Suppl 10): S1-9 
 

42 hospitals
Point prevalence survey

March 2001
18,456 patients.

Patients on antibiotics = 48.5%
 

PSU Hospital HCWs in 2013:

No. of bed: 816

Nurses & Nurse-aids                      1799
4th -6th yr. Med Students:                407
Residents:                                        382
MD. Staffs 312

Total:                                           2900

 



“ Could the Infectious Diseases 
Association of Thailand  provide 
us with an electronic  software 
that contains algorithm,step by 
step, when to start and stop the 
antibiotics and which one to 
choose. ???” 

My proposed CRE- strategies:

1. Prioritize: High risks wards eg.
Transplant, hematology, NICU Units

2. ? Screening
3. Implement a hospital-wide program 

for “ Zero  CA-UTI”
4. Consider splitting “ high CREs ward”
5. Optional no gown if CRE carriers are 

ambulatory
6. Wait for software from IDAT

 

So, what should you do for wards 
with high prevalence of colonized 
CREs ????  



The French & Israeli Experiences 

Euro Surveill. 2014;19(19):pii=20802.

if a secondary case was identified, 
patients had to be cohorted in three 
distinct areas with dedicated nursing 
staff: 

1.‘CPE patients’ section, 
2.‘contact patients’ section and 
3.‘CPE-free patients’ section for newly 
admitted patients with no previous 
contact with CPE cases 



Clinical Infectious Diseases 2014;58(5):697–703 

Interventions

“Carriers be cared for by a dedicated 
nursing staff, meaning that nurses
caring for carriers would not be 
assigned to care for noncarriers on
the same shift.” 



Are there any other alternatives ???

 Clinical Infectious Diseases 2014;58(9):1274–83 

Is it worth to limit the spread 
of CREs ?? 

CREs: ??? Increased mortality???? 



Bivariate analyses of outcomes Multivariate Analysis 

“ CRE isolation was not an independent 
predictor for in-hospital mortality in any 
of the models despite associated with 
deterioration in functional status
[odds ratio, 9; P < .002].” 



PLoS ONE 7(3): e34254.
doi:10.1371/journal.pone.0034254

“In-hospital mortality rates and clinical 
response rates were significantly different 
between ERE and ESE groups, however ERE 
infection was not a predictor of mortality.” 

The risk of death was not 
significantly different
(adjusted odds ratio: 1.3;
95% confidence interval: 0.7-
2.3). 



CREs in PSU : Other wards?

 

PSU- CREs in the Dept. of Surgery 

 

 
 

CREs in surgical wards: which site?
(excluding RSC surveillance cultures)

1. Urine                = 15
2. Intraabd. infection =  11
3. Sputum           = 5
     1.1 Empyema       = 1
2. Blood               = 3
3. Surgical wound     = 3
4. Others                    =  2
          Total                  = 40

Examples of CREs abdominal infections

1. Peritonitis from ruptured duodenum stump 
post surgery for CA stomach.

2. Presacral abscess from anastomosis
leakage post CA sigmoid surgery.

3. Enterocutaneous fistula  post multiple 
gunshot wound c bowel injuries.

4. Enterocutaneous fistula post small bowel 
injuries from MCA.

5. Intestinal perforation from adhesion post 
surgery for CA pancreas



Examples of CREs abdominal infections

6. A referred case from Trang Hospital with 
Intraabd infection from esophageal 
perforation after fish bone injury.

7.  Peritonitis from post colectomy & subtotal 
hepatectomy from CA colon with  liver 
metastasis. 

Remark:

“ Intraabdominal infection is the 
second most common site of CRE 
infections in the surgical patients 
and frequently associated with 
intraabdominal soiling from GI tract 
injuries.” 

Orthopedic CREs: Sites 

UTI (4) , 
Blood (1) ,
RSC surveillance (7)

Orthopedic CREs: Clinical 

1. Catheter related urine colonization without 
pyuria acquiredfrom Yala Hospital in :GSW 
with  C6 cord injury & quadriplegia.

2.  Asymptomatic CA-UTI c pyuria in spinal 
cord compression from Ca breast

3. CA- UTI in spinal cord compression from 
metastatic  CA prostrate.



Remark:

“CREs in orthopedic ward were 
associated with patients with retained 
Foleys from spinal cord injury or 
compression from metastatic cancer” 

CREs in Gynecologic Ward

First isolate: RSC, 7th Jan  2013

Year    surveillance   clinical isolates    Total 
2012          0                          0                     0
2013          1                          0                     1
2014          1                          4                     5
2015          0                          0                     0
                  2                          4                     6

Last isolate: 8th Dec 2014

Gynecologic CREs: Sites 

UTI (4) , 
Blood (2) ,
RSC surveillance (1)

Gynecologic CREs: Clinical 

1. Bacteremia from infected PCN in advanced 
CA cervix invading bladder.- survived 
with fosfomycin & PCN revision.

2. Infected PCN in advanced CA Cx with  
colon & bladder involvement &DVT- died.

3. Infected PCN in advanced CA Cx with  
colon & bladder involvement & DVT-

survived with PCN revision.



Remark:

“CREs in gynecologic  ward were 
associated with terminal patients with 
percutaneous nephrostomy for
obstructive uropathy from cervical or 
uterine cancers. Some of them also had 
colonic involvement.”  


