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Abstract: Outbreaks of nosocomial invasive aspergillosis may occur in association with construction/renovation
activities. Outbreak of Nosocomial invasive aspergillosis had been declared at July 2010 at Kuwait Cancer Control
Centre coinciding with different construction and renovation activities. A total of four cases of aspergillosis were
identified .An urgent meeting of a multidisciplinary team comprising infection control staff, clinicians, hospital
deputy director, engineering department staff and the director of nursing staff was established with subsequent
implementation of different control measures including: Sealing of construction sites with impermeable barriers ,
face-masking of patients with N95 mask, frequent wet cleaning around construction area and posaconazole
antifungal prophylaxis for high risk patients.
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Introduction: aspergillosis outbreak at Kuwait Cancer Control
Nosocomial outbreaks of aspergillosis are a well Centre (KCCC) during the year 2010 with the
known complications of construction, demolition or following objectives :
renovation activities in or near hospital wards To describe aspergillosis outbreak that occurred
housing immune-suppressed patients ® . at KCCC
Construction activities inside hospitals may To describe the measures that was taken to
cause aspergillus spores aerosol pollution which control this outbreak
resulted from disturbance of settled aspergillus spores
or disrupting a locus of growth . These aerosolized Methods
spores will be carried by air to be inhaled by immune Setting
compromised patients (malignancies receiving Kuwait Cancer Control Centre (KCCC) is 200
intensive immunosuppressive , allogeneic bed hospital. It is the only specialized oncology
haematopoietic stem cell transplants or solid organ centre in Kuwait serving all population residing
transplants) causing pulmonary aspergillosis that Kuwait, whether Kuwaiti or of other nationality;
may proceed to invasive disease ). ag)proximately 3.5 million according to 2009 census
Invasive aspergillosis is difficult to diagnose and ©,
treat. Moreover it has high mortality rate ranging KCCC provides inpatient medical oncology,
from 25% to 90% in-spite of new therapies, so haematology, surgical, radio-diagnosis, laboratory
prevention of such a condition is of a high priority in and radiotherapy services in addition to outpatient
managing at risk patients during construction clinics for most of the previous services.
activities 4. The inpatient haematology ward s are located
Ideally several preventive measures must be at the first and the second floors of the old building
under- taken in the pre-planning stage for imminent while the inpatient medical oncology wards are
hospital construction in order to protect at risk located at the first and the second floors of the new
patients from exposure to aspergillus spores. These building, the third floor of the new building
measures include demolition, construction and accommodates autologus bone marrow transplant
ventilation measures, infection control measures and patients (BMT).
chemoprophylaxis(S) . The inpatient hematology wards are serviced by
This article is conducted in order to highlight standard air filtration with pre-filters to remove large
our  successful experience in managing and particulate matter using standard deep-bed filters,
controlling construction - associated invasive which are checked and washed monthly and replaced

http://www.americanscience.org 558 editor@americanscience.org



mailto:nagla_abdo@hotmail.com
http://www.americanscience.org/

Journal of American Science, 2011;7(3)

http://www.americanscience.org

annually. While the inpatient oncology and autologus
BMT wards are served by high efficiency particulate
air (HEPA) filter .

Fluconazole 200 mg daily (antifungal
prophylaxis) was administered to patients with
leukemia and undergoing to induction treatment and
to patients with high grade lymphoma receiving
aggressive therapy.

Construction and Renovation Works at KCCC

Construction period extended from the first of
June up to the end of November in an area connecting
the old building with the new one. The following
works were done: replacement of ceiling, demolition,
electrical rewiring, floor works, building walls,
joinery, painting, plumbing and plastering.

Definitions of Aspergillosis Cases

According to European Organization for
Research and Treatment of Cancer (EORTC)
definitions . Proven invasive fungal infections:
Histopathologic or cytopathologic examination
showing hyphae from needle aspiration or biopsy-
specimen with evidence of associated tissue damage
(either microscopically or unequivocally by imaging)
or positive culture result for a sample obtained by
sterile procedure from normally sterile and clinically
or radiologically abnormal site consistent with
infection, excluding urine and mucous membranes,
Probable invasive fungal infections : At least 1 host
factor criterion and 1 microbiological criterion and 1
major (or 2 minor) clinical criteria from abnormal site
consistent with infection , Possible invasive fungal
infections : At least 1 host factor criterion and 1
microbiological or 1 major (or 2 minor) clinical
criteria from abnormal site consistent with infection.

Laboratory and Radiological Work- up

The identified cases were subjected to the following:

1- Polymerase chain reaction (PCR) for
identification of Aspergillus fungus type from
positive filamentous fungus sputum samples was
performed at Kuwait Faculty of Medicine.

2- Galactomannan antigen assay was performed at
Kuwait Faculty of Medicine.

3- Fungal culture for sputum at Ibn Sina Hospital

laboratory

(Kuwait).

4- CT scan for chest and sinuses at Kuwait Cancer
Center .

5- Tissue biopsy at Ibn Sina  Hospital

Histopathology laboratory.
Data Collection:

Medical files, laboratory reports and nursing
notes of the identified cases were reviewed in
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addition to reviewing that of hematology, medical
oncology and BMT patients treated prior to the
outbreak.

Administrative Consideration:

A permission from the Director of the Kuwait
Cancer Center and the Director of Infection Control
Directorate of Kuwait, Ministry of Health for
collecting and releasing the data of this research was
taken.

Outbreak Description and Management:

Aspergillosis Outbreak was declared at 11 July
after identification of two cases of aspergillosis and
after revealing that there is no previous reported
invasive aspergillosis cases in the last four years
infection control departments' surveillance reports .

A total of four cases of aspergillosis were
identified between 23 June 2010 and 25 November
2010; one proven, two probable and one possible
case according to EORTC definitions (Table
1&Figurel). Aspergillus terreus was identified in the
sputum of three case, while Galactomannan assay
was positive among 2 cases only. The identified cases
were  prospectively followed wup by active
surveillance.

Immediately after declaring the outbreak a
multidisciplinary team comprising infection control
staff, clinicians, hospital deputy director, engineering
department staff and the director of nursing staff was
established. Then an urgent meeting of this team was
held on, during this meeting the situation was
described and discussed in details. After that and in
accordance with guidelines published by the
Healthcare Infection Control Practices Advisory
Committee of the CDC @9 | recommendations and
procedures to control the situation were clearly
settled ,outlined and assigned to all the meeting
personnel.

These measures included the following
establishing airtight barrier around the construction
area , using of negative pressure ventilation in the
construction area, covering the air supply and exhaust
vents in the construction zone, redirection of
construction traffic to be away from patient area
through the back doors of the hospital , regular
removal of construction debris from the construction
site in sealed containers, frequent cleaning around the
construction area more than usual using wet mop.
Using N95 face masks for patients during their
transport near the construction area.

Active daily surveillance of infections in
patients who are at increased risk for aspergillosis
infection was performed by infection control
personnel in addition to daily following up of
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implementation  of
recommendations.

the

multidisciplinary

team

As the construction period was long extended
from June up to November; Posaconazole was given
to patients stratified by their treating clinicians to be

at high risk ( autologus and allogenic bone marrow
transplant patients during neutopenic period |,
prolonged neutopenia more than 14 days after
chemotherapy ). Posaconazole is a new triazole drug
that recently showed efficacy for fungal prophylaxis

10,11)

in high-risk patients®%.
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Figure (1): Timeline of invasive aspergillosis outbreak

Table (1) Clinical, Radiological and Laboratory Data of Invasive Aspergillosis Cases

case | EORTC | Underlying | Chemotherapy | Neutopenia Clinical CT chest-CT | Pathology/Microbiology/molecular outcome
definition disease /radiotherapy period symptoms sinuses
1 possible AML 3cycles >14days Moderate Multiple Sputum Culture negative Alive and
respiratory | nodular Galactomannan negative underwent
symptoms | consolidations for
in the lung allotransplant
parenchyma
Pan sinusitis
with mucosal
thickening
2 proven Non 2 cycles 3days Severe CT was not Sputum Culture positive Deceased.
hodjekins respiratory | done Galactomannan positive
lymphoma symptoms | CXR:Rt. Positive brain pathology
sided
pneumonia
3 probable Refractory 3cycles >14days Moderate Consolidation | Sputum Culture positive alive
AML respiratory | involving the
symptoms | Rt. upper lobe | Galactomannan positive
with multiple
enlarged sup.
Mediastinal
L.N and hilar
L.N
4 probable CNS radiotherapy No Severe Consolidation | Sputum Culture positive Deceased
lymphoma respiratory | and three Galactomannan negative with multi-
symptoms | cavities organ failure
with involving Rt.
respiratory | upper and
failure lower lobes

EORTC: European Organization for Research and Treatment of Cancer; CT: computed tomography; AML: acute
myeloid leukemia CXR: chest radiograph
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Discussion

Construction in or around hospitals is a never-
ending phenomenon in modern-day healthcare.
Construction, renovation and demolition are the main
causes of nosocomial aspergillosis outbreaks .
Different construction and renovation activities
started at different areas of KCCC without
implementation of preliminary preventive measures
to reduce the risk of aspergillosis. Construction
period extended from June up to November 2010.

After declaring aspergillosis outbreak at
July2010 and establishing a multidisciplinary
prevention and control team, different measures were
implemented to contain the situation. These measures
included environmental sealing of construction areas,
masking, wet cleaning, reducing unnecessary traffic
through affected areas. Regular follow up of the
implementation of the preventive measures was held
daily by infection control team to ensure that
construction sites were sealed well, doors and
windows remained shut, and cleaning was adequate .

At this outbreak four cases of aspergillosis
were identified during the follow up period that
extended from time of outbreak declaration
(11july2010) up to three months after finishing
construction (1% week of march 2011) as the
incubation period of aspergillosis is not well defined
and may extend up to three month®>*® . Two of the
reported cases died; one from CNS aspergillosis and
the other from multi-organ failure.

This outbreak was not our first experience
regarding aspergillosis; during the year 2005, three
probable cases of invasive pulmonary aspergillosis
were reported at hematology ward during
construction of a new nearby hospital building. One
of the cases died and the others survived and the
outbreak was controlled after the application of
different preventive and control measures.

Moreover our finding is consistent with many
invasive aspergillosis outbreaks that had been
described worldwide in different cancer centers;
Spanish cancer hospital (2000)™, Israel cancer
Hospital (2001)"%, Jabalpur Cancer Hospital (2002,
India)*®, Japanian Cancer Centre (2003)"” Geelong
cancer Hospital (2006, Australia,)*® , etc.

Regarding air sampling for aspergillus fungus,
we did not perform it as its role is controversial. Air
sample collection provides a “snapshot” for what is
occurring in the air at the time of sample collection
missing peaks in fungal spores.. Moreover Outbreaks
of invasive aspergillosis with negative air-sampling
data have been described previously (**?.

We gave Posaconazole as an antifungal
prophylaxis for high risk patients during the period of
construction (200 mg 3 times daily), none of them
developed aspergillosis however we diagnosed one
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patient as a probable case of aspergillosis. This
patient was suffering from chronic renal failure with
central nervous lymphoma and was not on
posaconazole prophylaxis as he was not classified as
high risk patient.

After construction activities were finished,
clinicians re-established Fluconazole as a routine
antifungal

As education of medical staff on the basic
infection control measures particularly at outbreak
times may prevent the occurrence of such event in the
first place in the future®. Different aspergillosis
educational sessions were prepared and conducted by
infection control team with the help of KCCC Staff
Development Unit. These sessions involved ; health
care workers, cleaning staff supervisors and
engineering department staff .

Conclusion:

Hospital construction work is a clear risk factor
for development of aspergillosis. A multidisciplinary
approach involving clinicians, hospital management
and engineering personnel with a proper plan is
essential in prevention and control of nosocomial
aspergillosis outbreaks.

Corresponding author

Naglaa M. Abdo

Community Medicine Dept, Faculty of Medicine,
Zagazig University, Egypt

Infection Control Office, Kuwait Cancer Control
Center, Ministry of Health, Kuwait
nagla_abdo@hotmail.com

5. References:

1. Vonberg RP, Gastmeier P .Nosocomial
aspergillosis in outbreak settings. J Hosp
Infect. Jul;63(3):246-54.2006 .

2. Segal BH. Aspergillosis. N Engl J Med
2009; 360: 1870-1884.

3. Stevens DA, Kan VL, Judson MA. Practice
guidelines  for  diseases caused by
Aspergillus. Infectious Diseases Society of
America. Clin Infect Dis 2000; 30: 696—7009.

4. Barnes PD, Marr KA. Aspergillosis:
spectrum  of  disease, diagnosis,and
treatment. Infect Dis Clin North Am 2006;
20: 545-561.

5. Chang C. C., Athanl E., Morrissey C. O. ,
Slavin M. A. Preventing invasive fungal
infection during hospital building works
Internal Medicine Journal 38 (2008) 538-
541 Chang et al 2008.

6. Kuwait Health Report 2009 (XLVI edition).
Health & Vital Statistics Division,
Department of Statistics & Medical Records,

editor@americanscience.org



mailto:nagla_abdo@hotmail.com
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vonberg%20RP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gastmeier%20P%22%5BAuthor%5D

Journal of American Science, 2011;7(3)

http://www.americanscience.org

10.

11.

12.

13.

2/1/2011

Ministry Of Health, State of Kuwait
http://q8whs.com/helthkuwaitreports/edition
09/healthreport09.htm

7-Ascioglu S, Rex JH, de Pauw B. Defining
opportunistic invasive fungal infections in
immunocompromised patients with cancer
and haematopoietic stem cell transplants: an
international consensus. Clin Infect Dis
2002; 34:7el4.

Lynne Sehulster, Raymond Y.W. Chinn
Guidelines for Environmental Infection
Control in Health-Care Facilities June 6,
2003/52(RR10);1 http:// www.cdc.gov [/
mmwr / preview /mmwrhtml/rr5210al.htm
Weber DJ, Peppercorn A, Miller MB,
Sickbert-Benett E, Rutala WA.. Preventing
Healthcare-associated Aspergillus
Infections: Review of Recent CDC/HICPAC
Recommendations. Med Mycol 2009, 47
(suppl): S199-S209.

Cornely O, Maertens J, Winston D.
Posaconazole vs. fluconazole or itraconazole
prophylaxis in patients with neutropenia. N
Engl J Med 2007;356:348-359.

Vehreschild JJ, Riiping MJ, Wisplinghoff H,
Farowski F, Steinbach A, Sims R, Stollorz
A, Kreuzer KA, Hallek M, Bangard C,
Cornely OA. Clinical effectiveness of
posaconazole prophylaxis in patients with
acute myelogenous leukemia (AML): a 6
year experience of the Cologne AML cohort.
J Antimicrob. Chemother. 2010 Jul;
65(7):1466-71. Epub 2010 Apr 21.

Birch M, Nolard N, Shankland G, Denning
DW. DNA typing of epidemio-mologically-
related isolates of Aspergillus fumigatus.
Infect Epidemiol1995;114:161-8

Carlson GL, Birch M, Mughal MM,
Denning DW. Aspergillus wound infection
following laparostomy. J Infect 1996;
33:119-22.

http://www.americanscience.org

562

14.

15.

16.

17.

18.

19.

20.

Mellado E, Diaz-Guerra TM, Cuenca-
Estrella M. Characterization of a possible
nosocomial aspergillosis outbreak. Clin
Microbiol Infect 2000; 6:543e548.

Oren |, Haddad N, Finkelstein R, Rowe JM.

Invasive  pulmonary aspergillosis in
neutropenic  patients during  hospital
construction: before and after

chemoprophylaxis and institution of HEPA
filters. Am J Hematol 2001;66: 257e262.
Karuna S. Vermal, Vidhan Jain, Rathore A.
S.Role of Aspergillus Spp. in Causing
Possible Nosocomial Aspergillosis among
Immunocompromised  Cancer  Patients.
Indian J Allergy Asthma Immunol 2003;
17(2) : 77-83

Myoken Y, Sugata T, Fujita Y,. Molecular
epidemiology of invasive stomatitis due to
Aspergillus flavus in patients with acute
leukemia. J Oral Pathol Med 2003;
32:215e218.

Chang C.C., Cheng A.C., Devitt B. Hughes
AJ.,Campbell P., Styles K., Low J., Athan
E. Successful control of an outbreak of
invasive aspergillosis in a regional
haematology  unit  during  hospital
construction works. Journal of Hospital
Infection (2008) 69, 33e38.

John Cosgrove Mold — Air Sampling Report
2009
http://www.radonmoldhelp.com/sitebuilderc
ontent/sitebuilderfiles/moldairsamplingrepor
tsample.pdf.

Gastmeier P, Stamm-Balderjahn S, Hansen
S, Nitzschke-TiemannF, Zuschneid |,
Groneberg K,. How outbreaks can contribute
to prevention of nosocomial infection:
analysis of 1,022 outbreaks. Infect Control
Hosp Epidemiol. 2005;26(4):357-61.

editor@americanscience.org



http://www.cdc.gov/
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vehreschild%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22R%C3%BCping%20MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wisplinghoff%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Farowski%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Steinbach%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sims%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stollorz%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stollorz%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kreuzer%20KA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hallek%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bangard%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cornely%20OA%22%5BAuthor%5D
http://www.radonmoldhelp.com/sitebuildercontent/sitebuilderfiles/moldairsamplingreportsample.pdf
http://www.radonmoldhelp.com/sitebuildercontent/sitebuilderfiles/moldairsamplingreportsample.pdf
http://www.radonmoldhelp.com/sitebuildercontent/sitebuilderfiles/moldairsamplingreportsample.pdf

