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Illinois Carbapenem-Resistant Acinetobacter baumannii (CRAB) 

Surveillance Report, July 2019 – December 2020 

 

Carbapenem-Resistant Acinetobacter baumannii (CRAB) is an emerging pathogen in health care settings 
in the United States. Few antibiotics are available to treat CRAB infections, and attributable mortality for 
Acinetobacter baumannii infections can range from 8% to 37% [1]. CRAB is a highly persistent pathogen 
in inpatient health care settings due to its ability to easily contaminate the environment and remain 
viable for extended periods of time on surfaces, as well as spread from colonized individuals [2-4]. 

In 2019, the Illinois Department of Public Health (IDPH) developed a pilot surveillance program for CRAB 
in cooperation with a subset of both hospital and commercial labs. IDPH submits clinical CRAB isolates 
from these partners to the Centers for Disease Control and Prevention’s (CDC’s) Antimicrobial 
Resistance (AR) Laboratory Network for carbapenemase identification and further antibiotic resistance 
testing. 

Since July 1, 2019, all isolates identified by this program are reported in the XDRO registry, a web-based 
interface for reporting and notification of extensively drug-resistant organisms. Facilities are encouraged 
to query the database or enroll in automated alerts upon patient admission to identify patients with 
drug-resistant infections and to implement infection control precautions. 

To support efforts to limit the spread of CRAB in Illinois, this report examines the trends and patterns of 
CRAB infections reported to the XDRO registry from the start of pilot surveillance in July 2019 through 
December 31, 2020. 

 

  

Introduction 

Key Points 

 CRAB is a highly persistent pathogen in health care environments, and enhanced 
environmental cleaning is essential to controlling outbreaks. 

 Of cases with carbapenemase testing performed, 91% had isolates with an OXA-24/40 
carbapenemase; only 7% had no carbapenemase identified. 

 During the COVID-19 pandemic, high patient loads combined with personnel and supply 
pressures have contributed to outbreaks of CRAB in Illinois. 

 Mandating reporting of CRAB colonization and infection would allow for improved 
surveillance and interfacility notification through the XDRO registry. 
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Surveillance Criteria and Case Definition 

• All CRAB reports from July 1, 2019 through December 31, 2020 submitted to the 
XDRO registry as part of the pilot laboratory-based surveillance program were 
included. 

• Isolates are included in the pilot surveillance if it has been more than 90 days since 
any previous isolates have been submitted for that patient, or if the isolate comes 
from a more invasive source (e.g., a blood specimen following a urine specimen, or 
any clinical specimen following a screening specimen). 

 
Case Definition 

• CRAB Case – the first positive specimen, by specimen collection date, of a given mechanism, per 
patient from July 1, 2019-December 31, 2020. If the first positive specimen is a screening 
specimen, the first subsequent positive clinical specimen is also included as a case. 

• Clinical CRAB Case – a CRAB case from a specimen obtained from an individual over the course 
of clinical care (e.g., blood, respiratory, or wound specimens).  

• Pan-nonsusceptible – non-susceptible (intermediate or resistant) to all antibiotics tested at AR 
Lab Network (amikacin, aztreonam, cefepime, cefotaxime, ceftazidime, ciprofloxacin, colistin, 
doripenem, doxycycline, ertapenem, gentamicin, imipenem, levofloxacin, meropenem, 
minocycline, piperacillin/tazobactam, polymixin b, ticarcillin/ clavulanic acid, tigecycline, 
tobramycin, and trimethoprim/sulfamethoxazole). 
 

Deduplication 

• Patients were de-duplicated over the entire reporting period by patient last name, 
first initial, and date of birth. The report with the earliest culture date per patient 
was included. 

• For case-level analyses, the first report by culture date of a given mechanism per 
person was included; the first clinical case of a given mechanism was also included if 
it followed the screening case (see case definition above). 

  

Methods 
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Figure 1. CRAB cases1 reported to the Illinois XDRO registry by date of earliest specimen 
collection, 7/1/2019-12/31/2020 
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Surveillance Data 

 A total of 441 CRAB isolates were reported to the XDRO registry between July 1, 2019 and 
December 31, 2020, of which 425 were incident cases of CRAB. 

 Of reported cases, 409 (96%) were clinical cases. Screening cases were identified as part of 
outbreak response to clinical cases. 

1 Cases include 1 (0.2%) colonized to clinical case. 

Box 1. Patient characteristics 

 Between July 1, 2019 and December 31, 2020, 413 unique individuals were reported to the 
registry with evidence of CRAB colonization or infection. 

 The median age among individuals with CRAB cases was 64 (range: 0-99). 
 Most patients were male (248/413, 60%). 
 Due to the reliance on laboratory reporting, no race/ethnicity data was available. 
 Approximately one third (119/413, 29%) of patients with CRAB also had a Candida auris (60, 

15%) or carbapenem-resistant Enterobacterales (CRE; 102, 25%) isolate reported to the XDRO 
registry between November 2013 and December 2020. 
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Organism Characteristics 

 
Table 1. Mechanism of resistance among clinical CRAB cases2, 2019-2020. 
 Year of Specimen Collection 
Mechanism of Resistance 2019 (N = 114) 2020 (N = 295) Total (N = 409) 
OXA-24/40 73 (64%) 228 (77%) 301 (74%) 
OXA-23 1 (1%) 1 (0.3%) 2 (1%) 
NDM-1, OXA-23 2 (2%) 1 (0.3%) 3 (1%) 
None detected 7 (6%) 17 (6%) 24 (7%) 
No mechanism testing 
performed 

31 (27%) 48 (16%) 79 (19%) 

 

 
 
 

  

 Of 409 clinical cases, 330 (81%) had mechanism testing performed; the most common 
mechanism was OXA-24/40 (301/330, 91%). 

 The only multiple-mechanism combination seen was OXA-23 and NDM-1, which was associated 
with three cases. 

2 N = 409 cases. No patient had reports of multiple clinical isolates with differing mechanisms. 

Box 2. Susceptibility characteristics 

 Of 333 CRAB cases with susceptibility testing performed through the AR Laboratory Network, 74 
(22%) were pan-nonsusceptible. 

 Only one of 88 (1%) cases in 2019 were pan-nonsusceptible, increasing to 73/245 (30%) in 2020. 
 Of the 74 pan-nonsusceptible isolates, 23 were associated with an intensive care unit outbreak in 

an acute care hospital that began in 2020 (see Box 3). 
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Facility and Specimen Characteristics 

Figure 3. Facility type3 where incident clinical CRAB specimens were collected, by year of culture 
(N=6,315) 

 

  

Figure 4. Specimen source for incident clinical CRAB cases, by year of culture (N=409) 
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 Most cases were identified in patients in short-term acute care hospitals (262/440, 60%). 
 Because this is a sentinel surveillance system with targeted outreach, these percentages may not 

be reflective of the statewide distribution. 
3Hospital = short-term acute care hospital, LTACH = long-term acute care hospital 

 The most common specimen source was sputum, (145/440, 33%).  
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The implementation of a targeted sentinel surveillance system for CRAB has improved IDPH’s 
understanding and response to this emerging pathogen. CRAB reporting in Illinois has also allowed the 
detection of outbreaks and subsequent outbreak response and demonstrated the potential of the XDRO 
registry to improve information-sharing for highly drug-resistant organisms beyond CRE and C. auris. 
Identification of resistance mechanisms through the AR Lab Network has also shaped containment by 
establishing that more than 90% of Illinois CRAB isolates in the pilot exhibit OXA-24/40 and allowing for 
the identification and prioritization of rare mechanisms. This local epidemiological context is particularly 
relevant as it stands in contrast to California [5] and national [6] data on carbapenemase prevalence in 
CRAB, which have found OXA-23 to be the most common mechanism of resistance. 
 
The high prevalence of CRE and C. auris co-infection or co-colonization may reflect either common risk 
factors for XDROs or an overlap of high prevalence settings and facilities. This overlap may indicate the 
effectiveness of combining CRAB prevention efforts with existing XDRO prevention programs, such as 
through including CRAB testing into existing screening programs.  
 
During 2020, the COVID-19 pandemic posed unique challenges to infection control and has been cited as 
a precipitating factor in outbreaks of C. auris, CRE, and CRAB in units serving both COVID-19 and non-
COVID-19 patients during periods of high COVID-19 case rates [7-11]. Facilities experienced staff 
shortages combined with high patient loads, and supply chain disruptions led to challenges in both 

Box 3. Outbreak of pan-nonsusceptible CRAB at an acute care hospital. 

 A Chicago-area short-term acute care hospital experienced an outbreak of pan-nonsusceptible 
CRAB associated with an intensive care unit beginning in March 2020. 

o Between March 2020 and April 2021, 33 pan-nonsusceptible isolates were identified in 
patients at this facility. 

o 16 of 33 (48%) of patients also had tested positive for COVID-19. 
 Multiple challenges due to the COVID-19 outbreak were identified as contributing factors in the 

CRAB outbreak, including high staff turnover, shortages in environmental disinfectants leading to 
improper use of a substitute disinfectant with a high contact time, and shortages of personal 
protective equipment. 

 Outbreak response included multiple site visits by state and local public health infection 
prevention personnel and whole genome sequencing to confirm isolate relatedness. 

 Following the initial site visit, the AR lab network and local public health worked with the facility 
to facilitate repeated point prevalence surveys and admission screenings for the affected unit to 
identify colonized patients. Following identification, all colonized patients were placed on 
contact precautions. 

 Resolution of the outbreak was achieved following the implementation of point prevalence 
surveys, increased monitoring of environmental cleaning, and a switch to a more appropriate 
disinfectant. 

 The last pan-nonsusceptible CRAB isolate was reported in April of 2021. 
 

Discussion 
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personal protective equipment use (e.g., extended use and reuse of gowns) and environment 
disinfectants (e.g., frequent changes in product availability). In Illinois, these health care system stresses 
precipitated an outbreak of CRAB in an intensive care unit treating primarily COVID-19 patients. The 
outbreak was ultimately controlled through a combination of serial point prevalence surveys and 
attention to environmental cleaning, which is consistent with the established role of environmental 
contamination in other CRAB outbreaks [3-4]. As the health care system adapts to COVID-19, attention 
to restoring and to prioritizing infection prevention practices to prevent transmission of CRAB and other 
highly resistant infections is essential. 
 
Due to the limited scope of the sentinel surveillance system, the cases identified here may not be fully 
representative of the distribution of CRAB in the state. In particular, the high proportion of cases 
identified in acute care hospitals may reflect which facilities collect and submit specimens to IDPH, 
rather than where CRAB cases are most prevalent. A more representative system would require 
mandatory reporting of CRAB to the XDRO registry. Additionally, the addition of lab and hospital 
partners during the surveillance period, combined with the short time frame, preclude any analysis of 
trends. 
 
IDPH and its partners continue to work to improve CRAB surveillance and prevention in Illinois. Current 
efforts include increasing CRAB screenings in response to clusters and outbreaks and evaluating the 
feasibility of mandating CRAB reporting statewide. Additionally, IDPH is working to improve infection 
prevention and control capacity at the facility level through remote and onsite assessments, technical 
assistance, and trainings. These increased efforts will be essential to developing improved capacity for 
addressing CRAB and other emerging infections in the Illinois health care system. 
 

 
 

• Additional information on reporting requirements for XDRO can be found at: 
http://dph.illinois.gov/topics-services/prevention-wellness/patient-safety-quality/cre/reporting  

• Surveillance reports are also available for C. auris and Carbapenem-Resistant Enterobacterales 
at: http://www.healthcarereportcard.illinois.gov/
contents/view/State_Reports_of_Current_Interest. 

• For questions about this report or assistance with reporting, contact 
DPH.XDRORegistry@illinois.gov.  
 

 
 

1. Falagas ME, Rafailidis PI. Attributable mortality of Acinetobacter baumannii: no longer a 
controversial issue. Critical Care. 2007 Jun 1;11(3):134.  

2. Gootz TD, Marra A. Acinetobacter baumannii: an emerging multidrug-resistant threat. Expert 
review of anti-infective therapy. 2008 Jun 1;6(3):309-25. 

IDPH and XDRO Resources 

References 

http://dph.illinois.gov/topics-services/prevention-wellness/patient-safety-quality/cre/reporting
http://www.healthcarereportcard.illinois.gov/contents/view/State_Reports_of_Current_Interest
http://www.healthcarereportcard.illinois.gov/contents/view/State_Reports_of_Current_Interest
http://www.healthcarereportcard.illinois.gov/contents/view/State_Reports_of_Current_Interest
mailto:DPH.XDRORegistry@illinois.gov


Published January 2022 

3. Aygün G, Demirkiran O, Utku T, Mete B, Ürkmez S, Yılmaz M, Yaşar H, Dikmen Y, Öztürk R. 
Environmental contamination during a carbapenem-resistant Acinetobacter baumannii outbreak 
in an intensive care unit. Journal of Hospital Infection. 2002 Dec 1;52(4):259-62. 

4. Denton M, Wilcox MH, Parnell P, Green D, Keer V, Hawkey PM, Evans I, Murphy P. Role of 
environmental cleaning in controlling an outbreak of Acinetobacter baumannii on a 
neurosurgical intensive care unit. Journal of Hospital Infection. 2004 Feb 1;56(2):106-10. 

5. California Department of Public Health. Carbapenem-Resistant Organisms (Pseudomonas, 
Acinetobacter species) Quicksheet. 2020 Oct. Available from: 
https://www.cdph.ca.gov/Programs/CHCQ/HAI/CDPH%20Document%20Library/CRO_Quickshe
et_Oct2020.pdf 

6. Huang JY, Malik S, Bhatnagar A, Balbuena R, Karlsson M, Brown AC. Descriptive Analysis of 
Carbapenemase Gene Distribution Among Enterobacteriaceae, Pseudomonas Aeruginosa, and 
Acinetobacter Baumannii—Antibiotic Resistance Laboratory Network, 2017–2018. In 2019 CSTE 
Annual Conference 2019 Jun 3. CSTE.  

7. Prestel C, Anderson E, Forsberg K, Lyman M, de Perio MA, Kuhar D, Edwards K, Rivera M, 
Shugart A, Walters M, Dotson NQ. Candida auris outbreak in a COVID-19 specialty care unit—
Florida, July–August 2020. Morbidity and Mortality Weekly Report. 2021 Jan 15;70(2):56. 

8. Villanueva-Lozano H, Treviño-Rangel RD, González GM, Ramírez-Elizondo MT, Lara-Medrano R, 
Aleman-Bocanegra MC, Guajardo-Lara CE, Gaona-Chávez N, Castilleja-Leal F, Torre-Amione G, 
Martínez-Reséndez MF. Outbreak of Candida auris infection in a COVID-19 hospital in Mexico. 
Clinical Microbiology and Infection. 2021 Jan 8. 

9. Nori P, Szymczak W, Puius Y, Sharma A, Cowman K, Gialanella P, Fleischner Z, Corpuz M, Torres-
Isasiga J, Bartash R, Felsen U. Emerging co-pathogens: New Delhi Metallo-beta-lactamase 
producing Enterobacterales infections in New York City COVID-19 patients. International Journal 
of Antimicrobial Agents. 2020 Dec;56(6):106179. 

10. Gomez-Simmonds A, Annavajhala MK, McConville TH, Dietz DE, Shoucri SM, Laracy JC, 
Rozenberg FD, Nelson B, Greendyke WG, Furuya EY, Whittier S. Carbapenemase-producing 
Enterobacterales causing secondary infections during the COVID-19 crisis at a New York City 
hospital. Journal of Antimicrobial Chemotherapy. 2021 Feb;76(2):380-4. 

11. Perez S, Innes GK, Walters MS, Mehr J, Arias J, Greeley R, Chew D. Increase in hospital-acquired 
Carbapenem-resistant Acinetobacter Baumannii infection and colonization in an acute care 
hospital during a surge in COVID-19 Admissions—New Jersey, February–July 2020. Morbidity 
and Mortality Weekly Report. 2020 Dec 4;69(48):1827. 
 

 
 
Thank you to the health care facilities, laboratories, and local health departments whose reporting 
efforts make this report possible. 

Image credits 

Checklist by Alice Design, Duplicate by Adrien Coquet, and Line Graph from the Noun Project. 

Acknowledgement and Credits 


