
Dealing with mold infestation in hospitals and medical
practices

Umgang mit Schimmelbefall in Krankenhaus und Praxis

Abstract
Introduction: Mold, which includes the components and metabolic
products of mold fungi as well as other factors associated withmoisture,
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such as yeasts, bacteria (actinobacteria) and mites, occurs indoors
when there is increased moisture. In addition to known causes of
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bridges, rising damp, insufficient ventilation), water damage and incor- Caroline E.W. Herr5,6
rect ventilation and heating options, construction work plays an impor-
tant role in hospitals and medical practices. Ludger Klimek7
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in most cases, indoor measurements of molds, their components or
metabolites are not required for medical evaluation.
Results: Individuals who are immunosuppressed (grade 2 and 3 of the
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[RKI]), or are suffering from severe influenza, severe COVID-19, cystic
fibrosis and uncontrolled bronchial asthma are at increased risk of ex- 3 Laboratory Dr. Wisplinghoff,
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must be ruled out in the clinic and practice as well as in the home en-
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ments of mold exposure are not indicated for medical reasons. Rather,
all measures that help to avoid moisture damage are crucial for preven-
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Einleitung: Schimmel, worunter die Bestandteile und Stoffwechselpro-
dukte von Schimmelpilzen, aber auch weitere mit Feuchtigkeit assozi-
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sumiert werden, tritt in Innenräumen bei erhöhter Feuchtigkeit auf.
Neben bekannten Ursachen für Feuchte-/Schimmelschäden wie bauli-
chenMängeln (u.a. Wärmebrücken, aufsteigende Feuchtigkeit, unzurei-
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Lüftungs- und Heizverhalten spielen in Krankenhäusern und Praxen
Baumaßnahmen eine wichtige Rolle.
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aktualisierte Fassung dieser Leitlinie herausgegeben. Die Leitlinie soll
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Adolescent Medicine,gen dargestellt. Es wird erläutert, warum für diemedizinische Bewertung
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auf. Für diese Patienten/Patientinnen muss in Klinik und Praxis sowie
im häuslichen Umfeld eine Exposition gegenüber Schimmel-/Feuchte-
schäden ausgeschlossen werden.
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Schlussfolgerungen: Sollte trotz aller Vorsichtsmaßnahmen im Umfeld
dieser besonders gefährdeten Patienten/Patientinnen ein Schimmel-/ Medicine, RWTH Aachen
Feuchteschaden nachweisbar sein, muss dieser unmittelbar saniert University Hospital,

Germanywerden. Ausmedizinischer Indikation sind Innenraummessungen einer
Schimmelpilzexposition nicht indiziert. Vielmehr sind zur Prävention alle
Maßnahmen entscheidend, die dazu beitragen, Feuchteschäden zu
vermeiden.
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Introduction
Indoor mold growth is always related to increased humid-
ity [1], [2], [3]. In a study of dampness and mold in
7,127 homes in 22 centers across Europe (including
Germany) with on-site inspections in 3,118 homes, the
frequency of self-reported water damage (10%), damp
patches (21%) and mold (16%) was comparable to ob-
served dampness (19%) and observed mold (14%) [4].
The proportion of homes in Germany with visible mold
infestation ranges from 5–20% [5], [6], [7], [8], [9].
Moisture/mold damage also occurs in hospitals [10],
[11], [12], [13], [14], [15], [16], [17], [18], [19], [20],
[21], [22], [23] and medical practices [24], [25].
In addition to the usual causes ofmoisture/mold damage,
e.g., structural defects (including thermal bridges, rising
damp, insufficient ventilation), water damage or usage
behavior (incorrect ventilation and heating), mold expo-
sure in hospitals and medical practices is often associ-
ated with construction work.

The “Guidelines for the prevention, detection and remedi-
ation of mold infestation in buildings” published by the
Federal Environment Agency [26] are available for the
detection, assessment, search for causes and remedi-
ation of mold growth indoors. A good instrument for re-
mediation control is provided by WTA data sheet 4–12
[27], which includes total spore measurements in accor-
dance with DIN ISO 16000-20 [28] after mobilization of
existing dust deposits to check the success of cleaning.
For health assessment of indoor mold exposures, the
following sources are available: a statement by the RKI
Commission “Methods and Quality Assurance in Environ-
mental Medicine” [29], a WHO guideline [3], answers to
frequently asked questions on health risk assessment of
indoor mold exposures by the Bioaerosols Working Group
of the German Society for Hygiene, Environmental Medi-
cine and Preventive Medicine (GHUP) [30], [31], [32],
[33], [34], [35], [36], [37], [38], [39], [40], and the AWMF
mold guideline “Medical clinical diagnostics for indoor
mold exposure“ [41], which was created in 2016 and
updated in 2023 [1], [2], AWMF register no. 161/001.
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None of these publications are address moisture/mold
damage in hospitals and medical practices; some even
explicitly exclude it. This article aims to close this gap.

General health risk assessment of
indoor exposure to moisture/mold
Epidemiological studies and case reports (e.g., [42])
consistently show a connection between indoor
damp/mold damage and health effects, especially
respiratory complaints, eye, nose and throat irritation,
nasal congestion, wheezing, dry cough, sleep disturbance,
snoring and fatigue [43], [44]. The AWMF guideline [1],
[2] is essentially limited to clinical presentations rather
than symptoms. The evidence for associations between
moisture/mold damage and the different health effects
is shown in Table 1.
Whether mold poses a health risk depends largely on the
disposition of the exposed persons.

Persons at risk

Persons at risk, requiring special protection:

1. Persons with immunosuppression according to the
classification of the Commission for Hospital Hygiene
and Infection Prevention (KRINKO) at the Robert Koch
Institute (RKI) [45]

2. Persons with severe influenza
3. Persons with severe COVID-19
4. Persons with cystic fibrosis (mucoviscidosis)
5. Persons with bronchial asthma

Causality between specific mold exposure and specific
health complaints and symptoms cannot be indubitably
established in individual cases.
A clear cause-and-effect relationship cannot be estab-
lished from the simple correspondence between mea-
sured mold exposure and possible health effects. The
reasons for this are explained in more detail, using the
possible health effects of indoor mold exposure listed
below.

Infections

Every infectious disease is preceded by an incubation
period. This is the period between the entry of an infec-
tious agent into the human body and the appearance of
the first symptoms of infection, i.e., the outbreak of the
infectious disease (Figure 1). For example, an incubation
period of days to weeks is specified for invasive aspergil-
losis [46], [47].
Sincemolds are ubiquitous, the cause of amold infection
cannot be reliably identified on the basis of indoor expo-
sure to one or more molds with a risk of infection accord-
ing to the German Ordinance on Biological Agents as
postulated by experts [48]. The mold fungus may have
entered the human body from a different environment,
such as the outside air, a compost pile, the organic-waste

garbage can, another indoor room, etc. In contrast to
bacterial pathogens, it is rarely possible to detect indis-
tinguishability between patient isolates and environmental
isolates of molds using molecular biological methods.
Only very few ubiquitous molds can be considered infec-
tious agents in humans (e.g., Aspergillus (A.) fumigatus).
A prerequisite for a mold infection in humans is a pro-
nounced weakness of the immune system (immunosup-
pression). This disease susceptibility (disposition) can
only be assessed by a physician based on the three risk
groups of the Commission for Hospital Hygiene and Infec-
tion Prevention (KRINKO) at the Robert Koch Institute
[45].
If there is such a disposition (immunosuppression) and
a source of mold indoors or in the outside air, exposure
must be stopped immediately. Affected patients must be
informed by their doctor about the necessary measures
to avoid exposure. A metrological objectification of mold
exposure to one or more molds with risk of infection ac-
cording to the Biological Agents Ordinance has no benefit
for the immediate protection of the immunocompromised
person, but in fact carries the risk of a potentially life-
threatening extension of exposure [46], [47].

Sensitizations and allergies

Sensitization is a misdirected specific immune reaction
following initial contact with an antigen and the formation
of antibodies (IgE). Only after renewed contact with the
same trigger are various mediators released that cause
a clinical "allergic" reaction. Sensitization is not synony-
mous with allergic symptoms and does not always lead
to an allergy (Figure 2). The time interval between sensi-
tization and the first allergic reaction varies [46], [47].
Differentiation between sensitization and allergy after
exposure tomold fungi is not possible by indoormeasure-
ments (CFU/m3) [49].
People who are already sensitized to mold fungi may ex-
perience allergic reactions due tomoisture/mold damage
indoors. In this case, too, no measurement-based objec-
tification is required, but rather the cessation of exposure.
This is particularly important for patients with allergic
asthma, as they may react with an asthma attack.
Since no (valid) test extracts for the detection of sensiti-
zation, so-called allergy tests, are commercially available
for most indoor-associated molds, test results for the
detection of a mold allergy cannot be used for a risk as-
sessment, nor can the results of mold measurements in
rooms used by the persons concerned.
The most important means of preventing sensitization
and allergic reactions if sensitization already exists is to
stop exposure, i.e., the mold infestation must be remedi-
ated [46], [47].

Toxic effects

There is relatively long latency period between the intake
of a potentially toxic substance and possible health ef-
fects.
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Table 1: Evidence for the relationship between indoor damp/mold exposure and disease (in alphabetical order) [1], [2].
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Figure 1: Incubation period [46], [47]

Figure 2: Temporal relationship between sensitization and first allergic reaction [46], [47]

Figure 3: The latency time [46], [47]

This refers to the period between the penetration of a
toxin into the human body and the appearance of the
first symptoms of poisoning (Figure 3) [46], [47].
Exposure to moisture/mold damage is complex and
variable. In addition to spores, cell fragments, metabolic
products and mycotoxins from mold fungi, bacteria (in-
cluding actinobacteria), MVOC (microbial volatile organic
compounds produced bymold fungi), β-glucans,mannans,
ergosterol, endotoxins, bioaerosol allergens, and mite
allergens are also present. Because a quantitative health
risk assessment for individual components of the
bioaerosol is not possible, it is not necessary to determine
individual components regarding a toxic effect when as-
sessing a mold infestation.
It is known that in cases ofmoisture damage, somemolds
produce mycotoxins as secondary metabolites that are
bound to spores, mycelium and cell fragments as com-
ponents of house dust and bioaerosols, contributing to
exposure and presumably to inflammatory/irritative mu-
cosal reactions.
The concentrations of mycotoxins measured indoors to
date for mold infestation are very low, so that acute toxic
effects (mycotoxicosis) are not to be expected [50].
However, it has not yet been clarified in detail which
other health effects and consequencesmay be attributed
to this. Both antagonistic and synergistic effects have
been described in the interaction of the diverse compo-
nents of the bioaerosol of mold fungi and bacteria. In
cases of massive moisture damage, the formation of
mycotoxins and endotoxins (components of bacteria)

must potentially be expected [51]. An increased release
of mycotoxins can occur with such dried damage, espe-
cially during remediation measures, if large quantities of
spores and dust are mobilized. In these cases, strict at-
tention must be paid to the relevant occupational safety
measures [52].
Determining mycotoxins is irrelevant for the medical as-
sessment of moisture/mold damage. There is currently
no indication for determiningmycotoxins in blood or urine
in medical diagnostics for people with indoor mold expo-
sure. The routine determination of mycotoxins in indoor
air or inmold-contaminated buildingmaterials has neither
medical diagnostic significance nor is it necessary for a
remediation decision, as any relevant mold infestation
must be removed immediately, regardless of whether
mycotoxins have been formed or not [46], [47].
As a matter of principle with all chronic illnesses, it must
be ensured that the living conditions are hygienically im-
peccable, even without evidence or with insufficient proof
of a connection to moisture damage and/or mold expo-
sure. If there are hygienic indications or anamnestic evi-
dence of moisture damage and/or mold exposure, the
primary causes must always be eliminated, as with all
moisture damage.
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Risk analysis and risk assessment

Risk of infection

The risk of infection from mold species regularly found
indoors is low for healthy people. Most species are clas-
sified in risk group 1 and a few in 2 (A. fumigatus,
A. flavus) of the Biological Agents Ordinance [53].
For occupational activities (handling) with mold fungi, the
current Biological Agents Ordinance applies, according
to which the infection risks of biological agents are divided
into four risk groups [54], with mold fungi being divided
into the risk groups 1 and 2.

• Risk group 1: Biological agents that are unlikely to
cause disease in humans.

• Risk group 2: Biological agents that can cause disease
in humans and may pose a risk to workers; the sub-
stance is unlikely to spread to the population; effective
prevention or treatment is usually possible.

• Risk group 3: Biological agents that may cause serious
disease in humans and pose a serious risk to workers;
theremay be a risk of spreading to the population, but
effective prevention or treatment is usually possible.

• Risk group 4: Biological agents that cause serious
disease in humans and pose a serious risk to workers;
the risk of spreading to the population may be high;
effective prevention or treatment is not normally pos-
sible (risk group 4 does not include fungi).

Mold mycoses are opportunistic infections, requiring the
presence of a compromised immune system in exposed
persons. Thermotolerant mold species of risk group 2
(e.g., A. fumigatus, A. terreus, A. niger, A. flavus, Emeri-
cella nidulans or mesophilic Fusarium spp.) of the “TRBA
460: Classification of molds into risk groups” [53] of the
Biological Agents Ordinance [54] rarely cause infections
in healthy, immunocompetent persons, but can trigger
invasive mycoses in people whose immune system is
suppressed due to illness or other circumstances [55].
TheWHO offers a similar assessment in its current “WHO
fungal priority pathogens list to guide research, develop-
ment and public health action” [56].
According to the recommendation of the Commission for
Hospital Hygiene and Infection Prevention (KRINKO) at
the Robert Koch Institute [45], immunosuppressed per-
sons can be divided into three risk groups (Table 2):

1. Moderate immunosuppression/deficiency
2. Severe immunosuppression/deficiency
3. Very severe immunosuppression/deficiency

Particularly at risk are (list with decreasing risk) patients
with tumor disease, especially with underlying hemato-
oncological disease (e.g., leukemia, lymphoma), acute
myelogenous leukemia (AML), acute lymphocytic leukemia
(ALL), allogeneic stem cell transplantation, autologous
stem cell transplantation, solid organ transplantation,
HIV infection, other immunosuppression (e.g., prolonged
high-dose glucocorticoid therapy), aplastic anemia, cystic
fibrosis and many others [57], [58], [59], [60], [61], [62].

Acute myelogenous leukemia (AML) is associated with
the highest incidence of invasive mold infections (about
12%) and most mold infections (about 8%). This is fol-
lowed by acute lymphocytic leukemia (about 4%). Among
the procedures, allogeneic hematopoietic stem-cell
transplantation (alloSZT) is associated with a very high
incidence of mold infections [57].
In addition, critically ill patients in intensive care units are
at risk of Aspergillus infection [63], [64], [65], [66]. Pa-
tients with influenza [67], [68], [69], [70], [71], [72] and
patients with COVID-19 [67], [73], [74], [75], [76], [77],
[78], [79], [80] also have an increased risk of contracting
fungal infections. The same applies to other severe res-
piratory viral infections [81], [82].
Due to the steady increase in the proportion of immuno-
compromised individuals in the population and the ever-
longer lifespan of these people, it cannot be ruled out at
present that mold infections may become an increasing
risk factor for the health of this population group [45].
A numerical risk cannot be derived based on the current
state of knowledge; only a semi-quantitative risk assess-
ment is possible. Risk matrix 1 (Table 3) shows a semi-
quantitative risk assessment of the risk of infection from
indoor molds.

Sensitization/allergy risk

In principle, sensitization and triggering of a clinically
symptomatic allergy in healthy people after inhalation of
spores and other mold components (e.g., mycelium) is
possible. Compared to other environmental allergens,
such as allergens from fur-bearing pets, grass and tree
pollen or house dust mites (approx. 15 to 30% [83], [84]),
the sensitizing potential of molds is estimated to be sig-
nificantly lower [85], [86], [87], [88]. Both population-
based and patient-based studies show a comparatively
low sensitization prevalence of 3–22.5% across Europe
[89], [90], [91], which varies greatly depending on the
type of mold and shows a north-south gradient (low
sensitization prevalence in Finland, relatively high in
Greece) [91].
It is generally assumed that there are over one million
mold species. To date, around 350 mold species have
been listed as potentially sensitizing (https://
www.allergome.org/). However, it cannot be concluded
from this information how high the proportion of sensitiz-
ing mold species is overall. The criteria of the World
Health Organization and International Union of Immuno-
logical Societies (WHO/IUIS) for classifying an allergen
are currently met by 107 mold proteins from 43 mold
species (https://www.allergome.org/). Only a few molds
are available as test allergen solutions, and typical indoor
fungal allergen extracts are largely lacking [92], [93].
From an allergological point of view, the dose dependence
of exposure (in colony-forming units [cfu]) is not the only
decisive factor for the clinical reaction after a patient has
been sensitized to mold fungi. Sensitization with the
formation of specific IgE antibodies and the triggering of
allergic reactions occurs at the level of proteins or peptide
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Table 2: Immunosuppression risk groups of the Commission for Hospital Hygiene and Infection Prevention (KRINKO) at the
Robert Koch Institute Berlin [45].

Table 3: Risk matrix 1 – risk of infection from mold (the darker the box, the greater the potential health risk)
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components. It is therefore not necessary that whole
spores or intact mold mycelium be present. Rather, the
allergenicity depends on the proteins or peptides as well
as the susceptibility of the exposed person, so that an
antigen becomes an allergen and sensitization, or, given
repeated contact, an allergy can result. This is because
an antigen only becomes an allergen when the antigen
reacts with a person’s immune system, which responds
with an IgE reaction. According to the WAO/EAACI (World
Allergy Organization/European Academy of Allergy and
Clinical Immunotherapy, http://tmedihk.com/allergy-
basics/). An “allergen” is an antigen which causes allergy.
Most allergens reacting with IgE and IgG antibody are
proteins, often with carbohydrate side chains, but in cer-
tain circumstances pure carbohydrates have been postu-
lated to be allergens. In rare instances, low molecular
weight chemicals, e.g., isocyanates and anhydrides acting
as haptens, are still referred to as allergens for IgE anti-
bodies. In the case of allergic contact dermatitis, the
classical allergens are low molecular weight chemicals,
e.g., chromium, nickel and formaldehyde, reacting with
T cells.
In people with atopy, rhinoconjunctivitis and rhinosinusitis,
exposure to damp indoor spaces is a risk factor for the
development of bronchial asthma. Rhinosinusitis associ-
ated with mold exposure doubles the risk of developing
bronchial asthma (OR: 2.2; CI: 1.3–3.6) [94]. Young chil-
dren with atopy appear to have an increased risk of de-
veloping bronchial asthma if there is moisture damage
or mold in the bedroom or living room [95].
A numerical risk cannot be derived based on the current
state of knowledge. Riskmatrix 2 (Table 4) shows a semi-
quantitative risk assessment of the sensitization/allergy
risk from indoor molds.

Risk of irritanting effects

Mucousmembrane irritations (MMI) of the eyes and upper
respiratory tract have been described in various publica-
tions. The same applies to chronic bronchitis [1], [2].
To date, it is unclear whether individuals affected by MMI
or chronic bronchitis are particularly sensitive individuals
who react at lower doses, or sensitized individuals who
react differently than non-sensitized individuals regardless
of the dose [96]. Possible predisposing factors for MMI
and chronic bronchitis can be other inflammatory pro-
cesses in the area of themucousmembranes of the eyes
and respiratory tract, such as infections, atopic mucosal
diseases, keratoconjunctivitis sicca and dry nasalmucous
membranes [29].

Risk of toxic effects

Only molds that are potentially capable of producing tox-
ins can be considered as triggers of toxic effects.
Whether toxin formation occurs indoors in individual cases
is determined by the environmental and growth conditions
and, above all, the substrate [97], [98].

There are no known predisposing factors for toxic reac-
tions caused by mycotoxins in humans. However, predis-
positions are conceivable at the organ level. For example,
it is conceivable that a previously damaged liver (e.g.,
chronic hepatitis, liver cirrhosis) may be predisposed to
hepatotoxic aflatoxin effects following oral ingestion of
this toxin. Whether this also applies to aerogenic toxin
uptake has not yet been clarified [50], [98]. A numerical
risk cannot be derived based on the current state of
knowledge [99].

Risk of odor effects andmood disorders

In principle, anyone can be affected by odor effects
and/or mood disorders in the event of moisture/mold
damage indoors. This is a nuisance, not a health hazard.
Predisposing factors for odor effects can be genetic, age,
gender and hormonal influences, imprinting, smoking,
context as well as adaptation, habituation and sensitiza-
tion effects [100], [101].
Predisposing factors for mood disorders can be environ-
mental concerns, fears, conditioning and attributions, as
well as a variety of diseases [39].

Risk areas for possible health effects of
mold in hospitals

The hospital can be divided into three risk areas for pos-
sible health effects of mold, which are described below.

Low-risk area for possible health effects
of mold

The low-risk area for possible health effects of mold fungi
is defined in such a way that possible health risks exist
at most for mood disorders, odor and/or irritation. The
low-risk area corresponds to use-class II of the UBA
guidelines [26]. It therefore includes all areas in the
hospital that are comparable to the interiors of apart-
ments, residential buildings, kindergartens, schools, and
offices. This applies to all areas in the hospital except for
areas with amedium-risk (see below) and a high-risk (see
below) for possible mold health effects.

Medium-risk area for possible health
effects of mold

The medium-risk area for possible health effects of mold
fungi is defined in such a way that, in addition to mood
disorders, odor and/or irritation, there are also health
risks for allergic reactions in atopic persons. It corres-
ponds to use-class I of the UBA guideline [26], which is
defined by special, very stringent requirements due to
the individual disposition of the room users and for which
the necessary measures are therefore excluded.
The medium-risk area includes:
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Table 4: Risk matrix 2 – sensitization/allergy risk due to molds (the darker the color, the greater the potential health risk)

• Areas for examining patients regarding suspected al-
lergic diseases

• Areas of care for patients with an underlying allergic
disease

High-risk area for possible health effects
of mold

The high-risk area for possible health effects of mold fungi
is defined as a health risk of life-threatening allergic reac-
tions or invasive mycoses. It corresponds to use-class I
of the UBA guideline [26], which is defined by special,
very stringent requirements due to the individual disposi-
tion of the room users and for which the necessary
measures are therefore excluded.
The following hospital areas in which immunosuppressed
patients are cared for are classified as high-risk areas:

• Intensive care units
• Areas for patients with severe respiratory tract infec-
tions

• Oncology areas, especially hemato-oncology areas
• Areas for premature babies born with deficiencies with
a birth weight of less than 1,500 g

• Areas for patients with cystic fibrosis (mucoviscidosis)
• Bone marrow transplantation areas

The high-risk area also includes areas with high hygiene
and infection prevention requirements, such as:

• Operating theater and areas for invasive procedures
• “Clean” areas in the central sterile supply department
(CSSD)/reprocessing unit formedical devices (RUMED)

• “Clean areas” in the pharmacy

Risk area for possible health
effects of mold in medical and
dental practices
Like hospitals, medical and dental practices can also be
divided into three risk areas for potential mold health ef-
fects, which are described below.

Low-risk area for possible health effects
of mold

The low-risk area for possible health effects of mold fungi
is defined in such a way that possible health risks exist
at most for mood disorders, odor and/or irritation. The
low-risk area, which corresponds to use-class II of the
UBA guidelines [26], includes practices or areas in prac-
tices that are comparable to indoor spaces in apartments,
residential buildings, kindergartens, schools, and offices.
This applies to all medical and dental practices and
practice areas except for practices and practice areas
with amedium-risk (see below) and a high-risk (see below)
for possible health-related mold effects.

Medium-risk area for possible health
effects of mold

The medium-risk area for possible health effects of mold
fungi is defined in such a way that, in addition to mood
disorders, odor and/or irritation, there are also health
risks for allergic reactions in atopic persons. It therefore
corresponds to use-class I of the UBA guideline [26].
The medium-risk area includes:

• Practices and practice areas for the examination of
patients regarding suspected allergic diseases

• Practices and practice areas for the care of patients
with underlying allergic diseases
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High-risk area for possible health effects
of mold

The high-risk area for possible health effects of mold fungi
is defined in such a way that there is a health risk of life-
threatening allergic reactions or mycoses. It therefore
corresponds to use-class I of the UBA guidelines [26].
The high-risk area includes:

• Oncology practices and practice areas, especially
hemato-oncology practices and practice areas

• Specialist practices for infectious diseases
• Practices for immunosuppressed patients who may
fall under risk group 1 of the KRINKO (see Table 2)

• Practices and practice areas for patients with cystic
fibrosis (mucoviscidosis)

In addition, high-risk areas also include areas in medical
and dental practices with high hygiene and infection
prevention requirements, such as:

• Surgical area (outpatient surgery)
• “Clean” areas of the reprocessing unit for medical
devices (RUMED)

Dealing with moisture/mold
damage in hospitals and medical
and dental practices depending on
the risk area for possible health
effects of molds
Dealing with moisture/mold damage in hospitals and
medical and dental practices is based on the three risk
areas described above and is described accordingly be-
low.

Dealing with moisture/mold damage in
low-risk areas for possible health effects
of mold

First of all, if not already done, the infection control staff
(infection control practitioner [ICP]/“hospital hygienist”,
infection control nurse [ICN] and infection control link
practitioner) must be informed and involved in all de-
cision-making processes.
In the low-risk area for health-related mold effects in
hospitals and medical and dental practices, mois-
ture/mold damage is handled in accordance with the
specifications and recommendations of the UBA
guidelines [26] for premises of use-class II, i.e., analogous
to the handling of moisture/mold damage in apartments,
residential buildings, kindergartens, schools, and offices.
The remediation work must therefore be carried out by
a specialized company, whereby the corresponding occu-
pational health and safety measures must be observed
[102]. For remediation control, data sheet 4–12 of the
International Association of Science and Technology of

BuildingMaintenance andMonuments Preservation (WTA)
[27], which requires total spore measurements in accor-
dance with DIN ISO 16000-20 [28] after mobilization of
existing dust deposits, is used to check the success of
cleaning. These clearance measurements must also be
carried out by competent persons, whereby independence
from the decontamination company must be ensured.
The handling of affected patients and/or affected staff
is carried out in accordance with the recommendations
of the AWMFmold guideline “Medical clinical diagnostics
for indoor mold exposure”, Update 2023 [1], [2].

Dealing with moisture/mold damage in
the medium- and high-risk areas for
possible health effects of mold

In these cases, it is particularly important that the infec-
tion control staff (ICP, ICN and infection control link
practitioner) are informed and involved in all decision-
making processes from the outset. In addition to the
procedure for moisture/mold damage in the low-risk area
for health mold effects in hospitals and medical and
dental practices, the following pointsmust be implement-
ed when dealing with moisture/mold damage in these
risk areas for possible health effects of mold:

• Care of atopic patients is not permitted in these areas
until they have been successfully remediated.

• Patients with bronchial asthma may not be treated in
these areas until they have been successfully remedi-
ated.

• Treatment of patients with cystic fibrosis is not permit-
ted in these areas until they have been successfully
remediated.

• Care of patients with immunodeficiency/-suppression
is not permitted in these areas until they have been
successfully remediated.

• Care of premature babies born with deficiencies with
a birth weight of less than 1,500 g is not permitted in
these areas until they have been successfully remedi-
ated.

• The damaged areamust be effectively sealed off from
unaffected areas.

• After the remediation work, comprehensive fine
cleaning must always be carried out with subsequent
clearance measurements by qualified specialist com-
panies.When treating immunodeficient patients, these
so-called clearance measurement should always in-
clude the cultural determination of thermotolerant
(36°C) molds and, when treating allergy patients, the
mesophilic mold spectrum (25°C).

• After completion of the work, surfacesmust always be
disinfected and a final disinfection carried out in high-
risk areas.

• The affected area may only be released by the ICP.

Whilemoldmeasurements are rarely required formedical
reasons, they are generally necessary if a hidden, i.e.,
not obviously visible, mold infestation is suspected. Only

10/19GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Hurraß et al.: Dealing with mold infestation in hospitals and medical ...



indoor air measurements can then determine whether
increased exposure actually exists. Mold measurements
in the indoor air and, if necessary, in building materials,
are also required for planning remediation measures.
They are indispensable as clearance measurements for
remediation control.

Dealing with risk groups for possible
health effects of mold in hospitals and
medical and dental practices

Risk groups that require special protection from mois-
ture/mold damage are:

• Persons with immunosuppression according to the
classification of the KRINKO [45]

• Persons with severe influenza
• People with severe COVID-19
• People with cystic fibrosis (mucoviscidosis)
• Persons with bronchial asthma
• Persons with allergic bronchopulmonary aspergillosis
(ABPA)

• Persons with extrinsic allergic alveolitis (EAA)

These persons must not be exposed to moisture/mold
damage in any area of the hospital or practice.

Dealing with health complaints from
affected patients and/or affected staff

Rational diagnostics for indoor exposure to mold include
a medical history and physical examination of affected
patients and/or affected staff, considering risk factors,
as well as conventional allergy diagnostics and, if neces-
sary, provocation tests if allergic reactions are suspected.
Sometimes cellular test systems are indicated. For inva-
sive mold infections, please refer to the specific
guidelines. Indoor mold measurements are usually not
indicated for medical reasons. Only in rare cases are in-
door exposuremeasurements recommended for species
identification in connection with mold infections [103].
Indoor measurements of MVOC and/or mycotoxins as
well as HBM tests for specific mold components or
metabolites are not used in medical diagnostics. In case
of visible mold infestation, the causes of the infestation
should be clarified instead of the quantitative and quali-
tative determination of the mold species, so that remedi-
ation can be started quickly [1], [2]. A diagnostic algorithm
is available for the procedure [104], which is shown in
Figure 4.
The coremessages of the AWMFmold guideline “Medical
clinical diagnostics for indoor mold exposure”, Update
2023 [1], [2] are given below, which also contain the core
recommendations of the guideline. The strength of the
recommendation is expressed by the following terms:
strong recommendation: “shall”, recommendation:
“should”, open recommendation: “can be considered”.
The strength of consensus was determined according to
AWMF guidelines: >95%. = strong consensus, >75% to

≤95%= consensus, >50% to ≤75%=majority agreement,
≤50%= no majority agreement:

1. Mold infestation to a relevant extent should not be
tolerated indoors for precautionary reasons. To as-
sess the extent of damage, please refer to the
“Guidelines for the prevention, detection and remedi-
ation of mold infestation in buildings” published by
the Federal Environment Agency [26]. Modified
2023, consensus strength >95%

2. Themost importantmeasures in case of indoormold
infestation are to identify the cause and carry out
proper remediation [26]. Checked 2023, consensus
strength >95%

3. For medical indication, indoor mold measurements
are rarely useful. As a rule, both a quantitative and
a qualitative determination of mold species can be
dispensed with in case of visible mold infestation.
Rather, the causes of the infestation should be cla-
rified, and then the infestation and primary causes
should be eliminated. Modified 2023, consensus
strength >95%

4. In medical diagnostics for mold exposure, environ-
mental monitoring of mycotoxins in indoor air and
house dust has no indication.New 2023, consensus
strength >95%

5. In medical diagnostics for mold exposure, environ-
mental monitoring of microbial volatile organic
compounds (MVOC) in indoor air has no indication.
New 2023, consensus strength >95%

6. Exposure to mold can generally lead to irritation of
the mucous membranes (mucous membrane irrita-
tion (MMI)), odor effects and mood disorders.
Checked 2023, consensus strength >95%

7. Specific clinical pictures associated with mold
exposure relate to allergies and mold infections
(mycoses). Checked 2023, consensus strength
>95%

8. Physicians shall, in cases of a suspected association
between indoor moisture/mold damage and condi-
tions for which there is no evidence of such an asso-
ciation (e.g., acute idiopathic pulmonary hemorrhage
in children, arthritis, autoimmune diseases, chronic
fatigue syndrome (CFS), endocrinopathies, gastroin-
testinal effects, cancers, airborne mycotoxicoses,
multiple chemical sensitivity (MCS), multiple sclero-
sis, neuropsychological effects, neurotoxic effects,
sudden infant death syndrome, renal effects, repro-
ductive disorders, rheumatism, thyroid disorders,
sick building syndrome (SBS), teratogenicity, and
urticaria), inform affected individuals objectively
about the current state of knowledge. Modified
2023, consensus strength >95%

9. Risk groups requiring special protection are:
a) Persons under immunosuppression according to
the classification of the Commission for Hospital
Hygiene and Infection Prevention (KRINKO) at the
RKI [45]
b) Persons with severe influenza
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Figure 4: Algorithm for the clarification of suspected indoor mold-associated health disorders (BAL = bronchoalveolar lavage;
ABPA = allergic bronchopulmonary aspergillosis; EAA = extrinsic allergic alveolitis; figure from [104]).

c) Persons with severe COVID-19
d) Persons with cystic fibrosis (CF; mucoviscidosis)
e) Persons with bronchial asthma
Modified 2023, consensus strength >95%

10. Individuals who are allergic to mold and those with
diseases that weaken the immunological defense
system shall be informed about the dangers of mold
exposure indoors and about measures to prevent
and minimize such exposure. Modified 2023, con-
sensus strength >95%

11. In principle, a large number of mold species can
cause sensitization and allergies in case of corres-

ponding exposure. Compared to other environmental
allergens, however, the allergenic potential is to be
regarded as lower overall [90], [91].Modified 2023,
consensus strength >95%

12. As polysensitized individuals, atopic patients often
also have IgE antibodies against molds, although
this does not necessarily mean that they are ill. The
clinical severity of the allergic reaction does not
correlate with the level of the specific IgE titer.
Modified 2023, consensus strength >95%

13. The core elements of a type I allergy diagnosis are
medical history, skin prick test, determination of
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specific IgE antibodies, and provocation testing. In
case of allergic bronchopulmonary aspergillosis
(ABPA), the determination of specific IgG antibodies
should also be performed. In the case of extrinsic
allergic alveolitis (EAA), only the determination of
specific IgG antibodies shall be performed serologi-
cally. Modified 2023, consensus strength >95%

14. The detection of specific IgE or a positive reaction
in the skin test initially only mean that a specific
sensitization to corresponding allergens is present.
A clinically relevant allergy only becomes apparent
in connection with typical allergic symptoms. Modi-
fied 2023, consensus strength >95%

15. A negative result of a skin test or a specific IgE test
for molds does not reliably exclude sensitization to
molds. The reasons for this include the varying
composition and quality of test extracts or the ab-
sence of relevant allergens. Modified 2023, con-
sensus strength >95%

16. The determination of specific IgG antibodies in con-
nectionwith the diagnosis of an immediate-typemold
allergy (type I allergy) has no diagnostic significance
and shall therefore not be performed. This also ap-
plies to the detection of immune complexes, e.g.,
using the Ouchterlony test. Modified 2023, con-
sensus strength >95%

17. Galactomannan in serum shall only be performed
for the diagnosis of suspected invasive pulmonary
aspergillosis, otherwise there is no indication in the
diagnosis of mold exposure. New 2023, consensus
>95%.

18. The determination of eosinophil cationic protein
(ECP) and β-1,3-D-glucan (BDG) in serum has no in-
dication and shall not be performed in medical dia-
gnostics in case of mold exposure. New 2023, con-
sensus strength >95%

19. The basophil degranulation test and histamine re-
lease (histamine liberation test (HLT), the basophil
activation test (BAT) using flow cytometry and the
determination of othermediators (sulfidoleukotriene
release test, cellular antigen stimulation test (CAST-
ELISA) are used in special diagnostics, but should
not be performed in basic allergy diagnostics. New
2023, consensus strength >95%

20. Lymphocyte transformation tests (LTT) for molds are
not indicated as a diagnostic procedure [105] and
shall therefore not be performed. Modified 2023;
consensus strength >95%

21. The whole blood test is not a suitable instrument for
detecting mold sensitization and shall therefore not
be performed.New2023, consensus strength >95%

22. Invasive mold infections are rare and are most likely
to occur by inhalation. In practice, of the molds
classified in risk groups 2 and 3 according to TRBA
460 [53]. Aspergillus fumigatus is the most impor-
tant mycosis pathogen. Individuals with general
strong or very strong immune deficiency (according
to KRINKO grade 2 and 3 [45]) are predominantly
affected. In case of a corresponding disposition, this

risk shall be given special attention.Modified 2023,
consensus strength >95%

23. Microbiological, immunological, molecular biological
and radiologicalmethods are core elements ofmold
infection diagnostics and shall be used depending
on the indication. Modified 2023, consensus
strength >95%

24. Human biomonitoring of mycotoxins has no indica-
tion inmedical diagnostics for indoormold exposure,
and shall therefore not be performed. New 2023,
consensus strength >95%

25. The following diagnostic methods shall not be used
for indoor mold exposure because there is insuffi-
cient scientific evidence (without claim of complete-
ness): Detection ofmolds in the blood, determination
of IgA antibodies directed against molds, determina-
tion of lymphocyte subpopulations, determination
of cytokines, determination of oxidative stress,
visual contrast sensitivity test (VCS test), tear film
break-up time.New2023, consensus strength >95%

26. The following diagnostic methods shall not be used
for indoor mold exposure due to a lack of medical
and scientific evidence (list is non-exhaustive):
electroacupuncture according to Voll, bioresonance
procedures, pendulum, Vega test, decoder dermo-
graphy, biotonometry, biotensor, Kirlian photography
(plasma print procedure, energetic terminal point
diagnosis), regulation thermography according to
Rost, auriculodiagnostics, kinesiology, aurascopy,
iris diagnostics, cytotoxic blood tests, provocation
and neutralization test (PN test). New 2023, con-
sensus >95%

An abridged version [106] of the of the AWMF mold
guideline “Medical clinical diagnostics for indoor mold
exposure”, Update 2023 [1], [2] in generally understand-
able language for those affected by moisture/mold
damage indoors can be made available to affected pa-
tients and/or affected staff.

Mold outbreaks in health care settings

The Centers for Disease Control and Prevention (CDC)
provides a guideline for healthcare-associated mold out-
breaks [107].

Prevention of moisture and mold in
health care settings

Lamphier (2023) [108] and the CDC [107] give the follow-
ing advice for controlling mold in health care settings:

• Control humidity levels
• Promptly identify and correct leaks
• Reduce dust during construction
• Place immunocompromised patients in positive pres-
sure rooms to reduce the risk of mold infections

• Use other strategies for mold mitigation, e.g., air filtra-
tion, thorough cleaning and drying after flooding, and
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ventilating areas such as showers, laundry, and cook-
ing areas

Conclusions
If mold/moisture damage occurs in a hospital or practice,
the fastest possible elimination of the causes and remedi-
ation of the damage have the highest priority. The hygiene
specialists must be involved in this. The infection control
practitioner (ICP) makes all relevant decisions. For med-
ical reasons, mold measurements in the affected rooms
are generally not indicated. For patients with an increased
health risk, such indoor measurements carry the risk of
a potentially critical prolonged exposure. Indoor mold
measurements should not be carried out on people in
these risk groups as a precautionary measure to rule out
mold growth if there is no evidence of it (except possibly
for the purpose of clearance measurements). Rather, all
measures that help to prevent moisture damage are
crucial for prevention.
Mold measurements are only required if a hidden, i.e.,
not obviously visible, mold infestation is suspected, for
the planning and control (clearance measurement) of
remediation measures and, in rare cases, for species
determination in connection with mold infections.

Cross-references
Mold guide from the Federal Environment Agency: Indoor
Air Hygiene Commission of the Federal Environment
Agency. Guidelines for the prevention, detection and re-
mediation of mold infestation in buildings. Dessau: Fed-
eral Environment Agency; 2024 [last accessed on 2025
Jan 29]. Available from: https://www.umwelt
bundesamt.de/sites/default/files/medien/479/
publikationen/240513_uba_fb_schimmelleitfaden_0.pdf
WTA data sheet on mold damage remediation 4–2: Ob-
jectives and control of mold damage remediation indoors.
Berlin: DIN Media GmbH; 2021 [last accessed on 2025
Jan 29]. Available from: https://www.dinmedia.de/de/
technische-regel/wta-merkblatt-4-12/342998074
AWMF mold guideline update 2023: Hurraß J, Heinzow
B, Walser-Reichenbach S, Aurbach U, Becker S, Bellmann
R, Bergmann KC, Cornely OA, Engelhart S, Fischer G,
Gabrio T, Herr CEW, Joest M, Karagiannidis C, Klimek L,
Köberle M, Kolk A, Lichtnecker H, Lob-Corzilius T, Mülle-
neisen N, Nowak D, RabE U, Raulf M, Steinmann J, Steiß
JO, Stemler J, Umpfenbach U, Valtanen K, Werchan B,
Willinger B, Wiesmüller GA. AWMF mold guideline “Med-
ical clinical diagnostics for indoor mold exposure” – Up-
date 2023 AWMF Register No. 161/001. Allergol Select.
2024;8:90-198; DOI: 10.5414/ALX02444E
AWMF mold guideline update 2023 — short version for
those affected:
Hurraß J, Heinzow B, Walser-Reichenbach S, Aurbach U,
Becker S, Bellmann R, Bergmann KC, Cornely OA, Engel-
hart S, Fischer G, Gabrio T, Herr CEW, Joest M, Karagian-

nidis C, Klimek L, Köberle M, Kolk A, Lichtnecker H, Lob-
Corzilius T, Mülleneisen N, Nowak D, Rabe U, Raulf M,
Steinmann J, Steiß JO, Stemler J, Umpfenbach U,
Valtanen K, Werchan B, Willinger B, Wiesmüller GA.
AWMF-Schimmelpilz-Leitlinie „Medizinisch klinische Dia-
gnostik bei Schimmelpilzexposition in Innenräumen" –
Update 2023. Stand 05.09.2023. AWMF-Register-Nr.
161/001 (https://register.awmf.org/de/leitlinien/detail/
161-001) – Kurzfassung für Betroffene mit einem
Feuchte-/Schimmelschaden im Innenraum – (Stand
05.09.2023) [last accessed on 2025 Jan 29]. Available
from: https://register.awmf.org/assets/guidelines/161-
001k_S2k_Medizinisch-klinische-Diagnostik-bei-
Schimmelpilzexposition-in-Innenraeumen_2024-03.pdf
Diagnostic algorithm for indoor mold exposure: Hurraß
J, Nowak D, Heinzow B, Joest M, Stemler J, Wiesmüller
GA. Indoor mold – Important considerations for medical
advice to patients. Dtsch Ärztebl Int 2024; 121. DOI:
10.3238/arztebl.m2024.0018

Notes

Competing interests

The authors declare that they have no competing in-
terests.

References
1. Hurraß J, Heinzow B, Walser-Reichenbach S, Aurbach U, Becker

S, Bellmann R, et al. AWMF-Schimmelpilz-Leitlinie „Medizinisch
klinischeDiagnostik bei Schimmelpilzexposition in Innenräumen"
– Update 2023. Stand 05.09.2023. AWMF-Register-Nr. 161/001.
AWMF; 2023 [last accessed on 2025 Jan 29]. Available from:
https://register.awmf.org/assets/guidelines/161-
001l_S2k_Medizinisch-klinische-Diagnostik-bei-
Schimmelpilzexposition-in-Innenraeumen_2024-03.pdf

2. Hurraß J, Heinzow B, Walser-Reichenbach S, Aurbach U, Becker
S, Bellmann R, Bergmann KC, Cornely OA, Engelhart S, Fischer
G, Gabrio T, Herr CEW, Joest M, Karagiannidis C, Klimek L,
Köberle M, Kolk A, Lichtnecker H, Lob-Corzilius T, Mülleneisen
N, Nowak D, Rabe U, Raulf M, Steinmann J, Steiß JO, Stemler J,
Umpfenbach U, Valtanen K, Werchan B, Willinger B, Wiesmüller
GA. AWMFmold guideline "Medical clinical diagnostics for indoor
mold exposure" - Update 2023 AWMF Register No. 161/001.
Allergol Select. 2024;8:90-198. DOI: 10.5414/ALX02444E

3. World Health Organization (WHO). Guidelines for Indoor Air
Quality: Dampness and Mould. Copenhagen, Denmark: WHO;
2009 [last accessed on 2025 Jan 29]. Available from: https://
www.who.int/publications/i/item/9789289041683

4. Norbäck D, Zock JP, Plana E, Heinrich J, Tischer C, Jacobsen
Bertelsen R, Sunyer J, Künzli N, Villani S, Olivieri M, Verlato G,
Soon A, Schlünssen V, Gunnbjörnsdottir MI, Jarvis D. Building
dampness and mold in European homes in relation to climate,
building characteristics and socio-economic status: The European
Community Respiratory Health Survey ECRHS II. Indoor Air. 2017
Sep;27(5):921-32. DOI: 10.1111/ina.12375

14/19GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Hurraß et al.: Dealing with mold infestation in hospitals and medical ...

https://www.umweltbundesamt.de/sites/default/files/medien/479/publikationen/240513_uba_fb_schimmelleitfaden_0.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/479/publikationen/240513_uba_fb_schimmelleitfaden_0.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/479/publikationen/240513_uba_fb_schimmelleitfaden_0.pdf
https://www.dinmedia.de/de/technische-regel/wta-merkblatt-4-12/342998074
https://www.dinmedia.de/de/technische-regel/wta-merkblatt-4-12/342998074
https://register.awmf.org/de/leitlinien/detail/161-001
https://register.awmf.org/de/leitlinien/detail/161-001
https://register.awmf.org/assets/guidelines/161-001k_S2k_Medizinisch-klinische-Diagnostik-bei-Schimmelpilzexposition-in-Innenraeumen_2024-03.pdf
https://register.awmf.org/assets/guidelines/161-001k_S2k_Medizinisch-klinische-Diagnostik-bei-Schimmelpilzexposition-in-Innenraeumen_2024-03.pdf
https://register.awmf.org/assets/guidelines/161-001k_S2k_Medizinisch-klinische-Diagnostik-bei-Schimmelpilzexposition-in-Innenraeumen_2024-03.pdf


5. Brasche S, Heinz E, Hartmann T, Richter W, Bischof W.
Vorkommen, Ursachen und gesundheitliche Aspekte von
Feuchteschäden in Wohnungen - Ergebnisse einer
repräsentativen Wohnungsstudie in Deutschland.
Bundesgesundheitsblatt - Gesundheitsforschung –
Gesundheitsschutz. 2003;46(8):683-93. DOI: 10.1007/s00103-
003-0647-9

6. Landesgesundheitsamt Baden-Württemberg.
Handlungsempfehlung für die Sanierung vonmit Schimmelpilzen
befallenen Innenräumen. Stuttgart: Landesgesundheitsamt
Baden-Württemberg; 2011 [last accessed on 2025 Jan 29].
Available from: https://www.gesundheitsamt-bw.de/fileadmin/
LGA/_DocumentLibraries/SiteCollectionDocuments/03_
Fachinformationen/FachpublikationenInfo_Materialien/
Schimmelpilzsanierung_Handlungsempfehlung.pdf

7. Landesgesundheitsamt Baden-Württemberg. Monitoring
Gesundheit und Umwelt – Untersuchung Schimmelpilze,Wohnen
und Gesundheit 2014/15, Tabellenband. Stuttgart:
Landesgesundheitsamt Baden-Württemberg; 2017. Available
from: https://www.gesundheitsamt-bw.de/fileadmin/LGA/_
DocumentLibraries/SiteCollectionDocuments/03_
Fachinformationen/FachpublikationenInfo_Materialien/
Monitoring_Gesundheit_Umwelt_Tabellenanhang2014.pdf

8. Oswald R, Liebert G, Spilker R. Schimmelpilzbefall bei
hochwärmegedämmten Neu- und Altbauten. Erhebung von
Schadensfällen - Ursachen und Konsequenzen. Stuttgart:
Fraunhofer IRB Verlag; 2008. (Bauforschung für die Praxis, Band
84)

9. Thißen M, Niemann H. Wohnen und Umwelt – Ergebnisse aus
dem bundesweiten Gesundheitsmonitoringsystem des Robert
Koch-Instituts. UMID. 2016;2:18-29. [last accessed on 2025
Jan 29]. Available from: https://www.umweltbundesamt.de/
sites/default/files/medien/360/publikationen/umid_02_2016_
wohnen_rki.pdf

10. Antoniadou A. Outbreaks of zygomycosis in hospitals. Clin
Microbiol Infect. 2009 Oct;15 Suppl 5:55-9. DOI:
10.1111/j.1469-0691.2009.02982.x

11. Biswal M, Gupta P, Kanaujia R, Kaur K, Kaur H, Vyas A, Hallur V,
Behera B, Padaki P, Savio J, Nagaraj S, Chunchanur SK, Shwetha
JV, Ambica R, Nagdeo N, Khuraijam R, Priyolakshmi N, Patel K,
Thamke D, Dash L, Jadhav D, Bharmal R, Bhattacharya S,
Rudramurthy SM, Chakrabarti A. Evaluation of hospital
environment for presence of Mucorales during COVID-19-
associatedmucormycosis outbreak in India - amulti-centre study.
J Hosp Infect. 2022 Apr;122:173-9. DOI:
10.1016/j.jhin.2022.01.016

12. Chowdhary A, Gupta N, Wurster S, Kumar R, Mohabir JT,
Tatavarthy S, Mittal V, Rani P, Barman P, Sachdeva N, Singh A,
Sharma B, Jiang Y, Cuomo CA, Kontoyiannis DP. Multimodal
analysis of the COVID-19-associated mucormycosis outbreak in
Delhi, India indicates the convergence of clinical and
environmental risk factors. Mycoses. 2023 Jun;66(6):515-26.
DOI: 10.1111/myc.13578

13. Cox-Ganser JM, Rao CY, Park JH, Schumpert JC, Kreiss K. Asthma
and respiratory symptoms in hospital workers related to
dampness and biological contaminants. Indoor Air. 2009
Aug;19(4):280-90. DOI: 10.1111/j.1600-0668.2009.00586.x

14. Davoudi S, Graviss LS, Kontoyiannis DP. Healthcare-associated
outbreaks due to Mucorales and other uncommon fungi. Eur J
Clin Invest. 2015 Jul;45(7):767-73. DOI: 10.1111/eci.12467

15. Duffy J, Harris J, Gade L, Sehulster L, Newhouse E, O'Connell H,
Noble-Wang J, Rao C, Balajee SA, Chiller T. Mucormycosis
outbreak associated with hospital linens. Pediatr Infect Dis J.
2014May;33(5):472-6. DOI: 10.1097/INF.0000000000000261

16. Litvinov N, da Silva MT, van der Heijden IM, Graça MG, Marques
de Oliveira L, Fu L, Giudice M, Zilda de Aquino M, Odone-Filho V,
Marques HH, Costa SF, Levin AS. An outbreak of invasive
fusariosis in a children's cancer hospital. Clin Microbiol Infect.
2015 Mar;21(3):268.e1-7. DOI: 10.1016/j.cmi.2014.09.004

17. Matuka DO, Singh TS, Daniller T. Occupational allergic rhinitis in
a laboratory worker due to mould contamination in a water-
damaged hospital building: allergies in the workplace. Current
Allergy & Clinical Immunology. 2015;28(4):296-300.

18. MedaM, Gentry V, Preece E, Nagy C, Kumari P, Wilson P, Hoffman
P. Assessment of mould remediation in a healthcare setting
following extensive flooding. J Hosp Infect. 2024 Apr;146:1-9.
DOI: 10.1016/j.jhin.2023.11.024

19. Nordström K, Norbäck D, Wieslander G, Wålinder R. The effect
of building dampness and type of building on eye, nose and
throat symptoms in Swedish hospitals. J Environ Health.
2000;1(3):127-31. DOI: 10.1002/1099-
1301(199907/09)1:3<127::AID-JEM21>3.0.CO;2-G

20. Rao CY, Cox-Ganser JM, Chew GL, Doekes G, White S. Use of
surrogate markers of biological agents in air and settled dust
samples to evaluate a water-damaged hospital. Indoor Air.
2005;15 Suppl 9:89-97. DOI: 10.1111/j.1600-
0668.2005.00348.x

21. 1 patient dies, 5 others infected by mold that closed Seattle
Children’s hospital operating rooms. The Seattle Times. 2019
July 2 [last accessed on 2025 Jan 29]. Available from: https://
www.seattletimes.com/seattle-news/health/1-patient-dies-5-
others-infected-by-mold-that-closed-seattle-childrens-hospital-
operating-rooms/

22. Vonberg RP, Gastmeier P. Nosocomial aspergillosis in outbreak
settings. J Hosp Infect. 2006 Jul;63(3):246-54. DOI:
10.1016/j.jhin.2006.02.014

23. Wieslander G, Norbäck D, Nordström K, Wålinder R, Venge P.
Nasal and ocular symptoms, tear film stability and biomarkers
in nasal lavage, in relation to building-dampness and building
design in hospitals. Int Arch Occup Environ Health. 1999
Oct;72(7):451-61. DOI: 10.1007/s004200050398

24. Medizinerin flüchtet vor Schimmel. In meiner Arzt-Praxis wird
man krank. Bild. 2023 Oct 12 [last accessed on 2025 Jan 29].
Available from: https://www.bild.de/regional/hamburg/hamburg-
aktuell/medizinerin-fluechtet-vor-schimmel-in-meiner-arzt-praxis-
wird-man-krank-85695286.bild.html

25. Oberlandesgericht (OLG) Düsseldorf. Befinden sich Schimmelpilze
in einer Arztpraxis, so kann der Arzt die Miete entsprechend
mindern; Urteil vom 19.7.2011 - 24 U 31/11.

26. Innenraumlufthygiene-Kommission des Umweltbundesamtes.
Leitfaden zur Vorbeugung, Erfassung und Sanierung von
Schimmelbefall in Gebäuden. Dessau: Umweltbundesamt; 2024
[last accessed on 2025 Jan 29]. Available from: https://
www.umweltbundesamt.de/sites/default/files/medien/4031/
publikationen/240513_uba_fb_schimmelleitfaden_0.pdf

27. WTA-Merkblatt 4-12. Ziele und Kontrolle von
Schimmelpilzschadensanierungen in Innenräumen. Berlin: Beuth
Verlag; 2021.

28. DIN ISO 16000-20: Innenraumluftverunreinigungen – Teil 20:
Nachweis und Zählung von Schimmelpilzen - Bestimmung der
Gesamtsporenanzahl. Berlin: DIN Media GmbH; 2014. (ISO
16000-20:2014-12)

15/19GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Hurraß et al.: Dealing with mold infestation in hospitals and medical ...



29. Schimmelpilzbelastung in Innenräumen--Befunderhebung,
gesundheitliche Bewertung und Massnahmen. Mitteilung der
Kommission "Methoden und Qualitätssicherung in der
Umweltmedizin" [Mold burden of interior rooms--report of findings,
health evaluation and measures. Report of the "Methods and
Quality Assurance in Environmental Medicine" Committee].
Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2007 Oct;50(10):1308-23. DOI:
10.1007/s00103-007-0339-y

30. Herr CEW, Eikmann Th, Heinzow B, Wiesmüller GA.
Umweltmedizinische Relevanz von Schimmelpilzen im
Lebensumfeld. Umweltmed Forsch Prax. 2010;15:76-83.

31. Hurraß J, Szewzyk R, Baschien Ch, Gabrio T, Fischer G, Grün L,
et al. Risk of olfactory effects and impairment of well-being
resulting from mould exposure – Results of a workshop of the
annual conference of the German Society of Hygiene,
Environmental Medicine and Preventive Medicine held in
Freiburg, Germany, in 2012. In: Proceedings of Indoor Air, Hong
Kong 2014. Paper ID HP0126: 1-8.

32. Wiesmüller GA, Szewzyk R, Gabrio T, Engelhart S, Heinz WJ,
Cornely OA, et al. Häufige Fragestellungen in Zusammenhang
mit der Bewertung eines möglichen Infektionsrisikos von
Schimmelpilzexpositionen: Antworten eines Round Table auf
demWorkshop „Schimmelpilze und schwereGrunderkrankungen
– welches Risiko ist damit verbunden?“ im Rahmen der GHUP-
Jahrestagung 2009. Umweltmed Forsch Prax. 2010;15:104-10.

33. Wiesmüller GA, Szewzyk R, Gabrio T, Fischer G, Lichtnecker H,
Merget R, et al. Häufige Fragestellungen in Zusammenhang mit
der Bewertung eines möglichen allergischen Risikos von
Schimmelpilzexpositionen: Antworten eines Round Table auf
dem Workshop "Schimmelpilze und allergische Erkrankungen"
im Rahmen der GHUP-Jahrestagung 2010. Umweltmed Forsch
Prax. 2010;16:98-106.

34. Wiesmüller GA, Szewzyk R, Gabrio T, Engelhart S, Heinz WJ,
Cornely OA, et al. Infection risk of mold exposure – Results of a
workshop of the annual conference of the German Society of
Hygiene, Environmental Medicine and Preventive Medicine held
in Stuttgart, Germany in 2009. In: Proceedings of Indoor Air,
Austin, Texas, USA 2011. Paper ID 666. p. 1-6.

35. Wiesmüller GA, Szewzyk R, Baschien Ch, Gabrio T, Fischer G,
HeinzowB, Raulf-HeimsothM, Herr CEW. Häufige Fragestellungen
in Zusammenhangmit der Bewertung einesmöglichen toxischer
Reaktionen von Schimmelpilzexpositionen: Antworten eines
Round Table auf dem Workshop "Schimmelpilze und toxische
Reaktionen" im Rahmen der GHUP-Jahrestagung 2011.
Umweltmed Forsch Prax. 2012;17:159-69.

36. Wiesmüller GA, Szewzyk R, Gabrio T, Fischer G, Lichtnecker H,
Merget R, et al. Allergic risk of mold exposure – Results of a
GHUP workshop in Germany in 2010. In: Proceedings of Healthy
Buildings 2012, 10th International Conference. Brisbane,
Australia: Queensland University of Technology; 2012. 5H.7: 1-
6.

37. Wiesmüller GA, Heinzow B, Herr CEW, Hrsg. Gesundheitsrisiko
Schimmelpilze im Innenraum. Heidelberg, München, Landsberg,
Frechen, Hamburg: ecomed Medizin; 2013.

38. Wiesmüller GA, Szewzyk R, Baschien Ch, Gabrio T, Fischer G,
Cornely OA, Engelhart S, Grün L, Heinz WJ, Heinzow B, Hummel
Th, Hurraß J, Lichtnecker H, Merget R, Nowak D, Ochmann U,
Panašková J, Raulf-Heimsoth M, Schultze-Werninghaus G, Seidl
HP, Steiß JO, Herr CEW. Frequently asked questions about
possible health effects of indoor mold exposure - Answers from
a panel of experts at four workshops of the Society of Hygiene,
Environmental Medicine and Preventive Medicine (GHUP).
Umweltmed – Hygiene – Arbeitsmed. 2013;18:249-274.

39. Wiesmüller GA, Szewzyk R, Baschien Ch, Gabrio T, Fischer G,
Grün L, Heinzow B, Hummel Th, Panaskova J, Hurraß J, Herr
CEW. Häufige Fragestellungen in Zusammenhang mit der
Bewertung eines möglichen Geruchswirkungen und
Befindlichkeitsstörungen Schimmelpilzexpositionen: Antworten
eines Round Table auf dem Workshop “Schimmelpilze -
Geruchswirkungen und Befindlichkeitsstörungen” im Rahmen
der GHUP-Jahrestagung 2012. Umweltmed Hyg Arbeitsmed.
2013;18:35-40.

40. Wiesmüller GA, Szewzyk R, Baschien Ch, Gabrio T, Fischer G,
Heinzow B, et al. Risk of toxic reactions to mould exposure -
Results of a workshop of the annual conference of the German
Society of Hygiene, Environmental Medicine and Preventive
Medicine held in Munich, Germany, in 2011. In: Proceedings of
Indoor Air, Hong Kong 2014. Paper ID HP0044: 1-8.

41. Wiesmüller GA, Heinzow B, Aurbach U, Bergmann K-C, Bufe A,
Buzina W, et al. AWMF-Schimmelpilz-Leitlinie „Medizinisch
klinischeDiagnostik bei Schimmelpilzexposition in Innenräumen",
AWMF-Register-Nr. 161/001. Umweltmed – Hygiene –
Arbeitsmed. 2016;21:189-231.

42. Kramer A, Wichelhaus TA, Kempf V, Hogardt M, Zacharowski K.
Building-related illness (BRI) in all family members caused by
mold infestation after dampness damage of the building. GMS
Hyg Infect Control. 2021;16:Doc32. DOI: 10.3205/dgkh000403

43. Rylander R. Microbial cell wall constituents in indoor air and their
relation to disease. Indoor Air Suppl. 1998;4:59-68.

44. Wang J, Janson C, Lindberg E, Holm M, Gislason T,
Benediktsdóttir B, Johannessen A, Schlünssen V, Jogi R, Franklin
KA, Norbäck D. Dampness and mold at home and at work and
onset of insomnia symptoms, snoring and excessive daytime
sleepiness. Environ Int. 2020 Jun;139:105691. DOI:
10.1016/j.envint.2020.105691

45. Anforderungen an die Infektionsprävention bei dermedizinischen
Versorgung von immunsupprimierten Patienten : Empfehlung
der Kommission für Krankenhaushygiene und
Infektionsprävention (KRINKO) beim Robert Koch-Institut.
Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2021 Feb;64(2):232-64. German. DOI:
10.1007/s00103-020-03265-x

46. Wiesmüller GA, Gabrio T. Möglichkeiten und Grenzen der
gesundheitlichen Bewertung von Schimmelpilzexpositionen im
Innenraum. Gefahrstoffe Reinhalt Luft. 2014;74:391-5.

47. Wiesmüller GA, Heinzow B, Szewzyk R, Valtanen K, Hurraß J.
Möglichkeiten und Grenzen der gesundheitlichen Bewertung von
Schimmelexpositionen im Innenraum. Der Bausachverständige.
2017;3:26-34.

48. Hospenthal DR, Kwon-Chung KJ, Bennett JE. Concentrations of
airborne Aspergillus compared to the incidence of invasive
aspergillosis: lack of correlation.MedMycol. 1998 Jun;36(3):165-
8.

49. Bush RK, Portnoy JM. The role and abatement of fungal allergens
in allergic diseases. J Allergy Clin Immunol. 2001 Mar;107(3
Suppl):S430-40. DOI: 10.1067/mai.2001.113669

50. Kelman BJ, Robbins CA, Swenson LJ, Hardin BD. Risk from
inhaledmycotoxins in indoor office and residential environments.
Int J Toxicol. 2004;23(1):3-10. DOI:
10.1080/10915810490265423

51. Fog Nielsen K. Mycotoxin production by indoor molds. Fungal
Genet Biol. 2003 Jul;39(2):103-17. DOI: 10.1016/s1087-
1845(03)00026-4

16/19GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Hurraß et al.: Dealing with mold infestation in hospitals and medical ...



52. Hurraß J, Fischer G, Herr CEW, Wiesmüller GA. Stellungnahme
zum Beitrag von Carmen Kroczek, Jochen Kern und Hartmut M.
Hanauske-Abel. Mykotoxine: Thesen. Tagungsband zum 11.
Fachkongress der Arbeitsgemeinschaft ökologischer
Forschungsinstitute (AGÖF). Springe-Eldagsen: Eigenverlag; 2016,
138–54. Umweltmedizin Hygiene Arbeitsmed. 2017;22(3):105-
14.

53. TRBA 460 Einstufung von Pilzen in Risikogruppen. GMBl 2016,
Nr. 29/30 vom 22.07.2016, S. 562, 6. Änderung: GMBl Nr. 50
vom 11.12.2023, S. 1092. 2023 [last accessed on 2025 Jan
29]. Available from: https://www.baua.de/DE/Angebote/
Rechtstexte-und-Technische-Regeln/Regelwerk/TRBA/TRBA-
460.html

54. Verordnung über Sicherheit und Gesundheitsschutz bei
Tätigkeiten mit Biologischen Arbeitsstoffen (Biostoffverordnung
- BioStoffV). Biostoffverordnung vom 15. Juli 2013 (BGBl. I S.
2514), die zuletzt durch Artikel 3 der Verordnung vom 2.
Dezember 2024 (BGBl. 2024 I Nr. 384) geändert worden ist.
[last accessed on 2025 Jan 29].

55. Lindemann H, Tümmler B, Dockter G, Hrsg. Mukoviszidose -
Zystische Fibrose. 4. erweiterte und aktualisierte Aufl. Stuttgart,
New York: Georg Thieme Verlag; 2004.

56. World Health Organization (WHO). WHO fungal priority pathogens
list to guide research, development and public health action.
Geneva: World Health Organization; 2022 [last accessed on
2025 Jan 29]. Available from: https://www.who.int/publications/
i/item/9789240060241

57. Heinz WJ. Welche Bedeutung haben Infektionen durch
Schimmelpilze? Umweltmed Forsch Prax. 2010;2:99-103.

58. Nagano Y, Millar BC, Johnson E, Goldsmith CE, Elborn JS, Rendall
J, Moore JE. Fungal infections in patients with cystic fibrosis. Rev
Med Microbiol. 2007;18(1):11-6. DOI:
10.1097/MRM.0b013e3282e1c70a

59. Pricope D, Deneuville E, Frain S, Chevrier S, Belaz S, Roussey
M, Gangneux JP. Exposition domiciliaire aux moisissures : quel
impact sur le statut aspergillaire du patient atteint de
mucoviscidose [Indoor fungal exposure: What impact on clinical
and biological status regarding Aspergillus during cystic fibrosis].
J Mycol Med. 2015 Jun;25(2):136-42. DOI:
10.1016/j.mycmed.2015.03.005

60. Rocchi S, Richaud-Thiriez B, Barrera C, Grenouillet F, Dalphin JC,
Millon L, Reboux G. Evaluation of mold exposure in cystic fibrosis
patients' dwellings and allergic bronchopulmonary risk. J Cyst
Fibros. 2015 Mar;14(2):242-7. DOI: 10.1016/j.jcf.2015.01.003

61. Rocchi S, Richaud-Thiriez B, Barrera C, Grenouillet F, Dalphin JC,
Millon L, Reboux G. Replies to "Is the home environment an
important factor in the occurrence of fungal events in cystic
fibrosis?". J Cyst Fibros. 2016 Mar;15(2):e17-8. DOI:
10.1016/j.jcf.2015.12.016

62. Sapet A, Normand AC, Oudyi M, Stremler-Le Bel N, Piarroux R,
Dubus JC. Is the home environment an important factor in the
occurrence of fungal events in cystic fibrosis? J Cyst Fibros. 2015
Sep;14(5):E16-8. DOI: 10.1016/j.jcf.2015.06.008

63. Chong WH, Saha BK, Tan CK. Clinical characteristics and
outcomes of influenza-associated pulmonary aspergillosis among
critically ill patients: a systematic review and meta-analysis. J
Hosp Infect. 2022 Feb;120:98-109. DOI:
10.1016/j.jhin.2021.11.016

64. Jenks JD, Nam HH, Hoenigl M. Invasive aspergillosis in critically
ill patients: Review of definitions and diagnostic approaches.
Mycoses. 2021 Sep;64(9):1002-14. DOI: 10.1111/myc.13274

65. Kluge S, Strauß R, Kochanek M, Weigand MA, Rohde H, Lahmer
T. Aspergillosis: Emerging risk groups in critically ill patients. Med
Mycol. 2021 Dec;60(1). DOI: 10.1093/mmy/myab064

66. Kuo CW, Wang SY, Tsai HP, Su PL, Cia CT, Lai CH, Chen CW,
Shieh CC, Lin SH. Invasive pulmonary aspergillosis is associated
with cytomegalovirus viremia in critically ill patients - A
retrospective cohort study. J Microbiol Immunol Infect. 2022
Apr;55(2):291-9. DOI: 10.1016/j.jmii.2021.03.005

67. Ahmadikia K, Hashemi SJ, Khodavaisy S, Getso MI, Alijani N,
Badali H, Mirhendi H, Salehi M, Tabari A, Mohammadi Ardehali
M, Kord M, Roilides E, Rezaie S. The double-edged sword of
systemic corticosteroid therapy in viral pneumonia: A case report
and comparative review of influenza-associated mucormycosis
versus COVID-19 associated mucormycosis. Mycoses. 2021
Aug;64(8):798-808. DOI: 10.1111/myc.13256

68. Coste A, Frérou A, Raute A, Couturaud F, Morin J, Egreteau PY,
Blanc FX, Reignier J, Tadié JM, Tran A, Pronier C, Coste-Burel M,
Nevez G, Gangneux JP, Le Pape P, Ansart S, Tonnelier JM,
Bretonnière C, Aubron C. The Extent of Aspergillosis in Critically
Ill Patients With Severe Influenza Pneumonia: A Multicenter
Cohort Study. Crit Care Med. 2021 Jun;49(6):934-42. DOI:
10.1097/CCM.0000000000004861

69. Huang L, Zhang Y, Hua L, Zhan Q. Diagnostic value of
galactomannan test in non-immunocompromised critically ill
patients with influenza-associated aspergillosis: data from three
consecutive influenza seasons. Eur J Clin Microbiol Infect Dis.
2021 Sep;40(9):1899-907. DOI: 10.1007/s10096-021-04228-
z

70. Liu Y, Xie ZZ, Wang X, Zhu ZH, Yang C. Clinical study of invasive
pulmonary aspergillosis following influenza A H1N1. Medicine
(Baltimore). 2021 Jul;100(30):e26434. DOI:
10.1097/MD.0000000000026434

71. Guo M, Tong Z. Risk Factors Associated with Invasive Pulmonary
Mycosis Among Severe Influenza Patients in Beijing City, China.
Int J GenMed. 2021;14:7381-90. DOI: 10.2147/IJGM.S329323

72. Shi C, Shan Q, Xia J, Wang L, Wang L, Qiu L, Xie Y, Lin N, Wang
L. Incidence, risk factors and mortality of invasive pulmonary
aspergillosis in patients with influenza: A systematic review and
meta-analysis. Mycoses. 2022 Feb;65(2):152-63. DOI:
10.1111/myc.13410

73. Baddley JW, Thompson GR 3rd, Chen SC, White PL, JohnsonMD,
Nguyen MH, Schwartz IS, Spec A, Ostrosky-Zeichner L, Jackson
BR, Patterson TF, Pappas PG. Coronavirus Disease 2019-
Associated Invasive Fungal Infection. Open Forum Infect Dis.
2021 Dec;8(12):ofab510. DOI: 10.1093/ofid/ofab510

74. Feys S, Almyroudi MP, Braspenning R, Lagrou K, Spriet I,
Dimopoulos G, Wauters J. A Visual and Comprehensive Review
on COVID-19-Associated Pulmonary Aspergillosis (CAPA). J Fungi
(Basel). 2021 Dec;7(12):. DOI: 10.3390/jof7121067

75. Peláez-García de la Rasilla T, González-Jiménez I, Fernández-
Arroyo A, Roldán A, Carretero-Ares JL, García-ClementeM, Telenti-
Asensio M, García-Prieto E, Martínez-Suarez M, Vázquez-Valdés
F, Melón-García S, Caminal-Montero L, Fernández-Simón I,
Mellado E, Sánchez-NúñezML. COVID-19 Associated Pulmonary
Aspergillosis (CAPA): Hospital or Home Environment as a Source
of Life-Threatening Infection? J Fungi (Basel). 2022 Mar;8(3).
DOI: 10.3390/jof8030316

76. Rouzé A, Lemaitre E, Martin-Loeches I, Povoa P, Diaz E, Nyga R,
Torres A, Metzelard M, Du Cheyron D, Lambiotte F, Tamion F,
Labruyere M, Boulle Geronimi C, Luyt CE, Nyunga M, Pouly O,
Thille AW, Megarbane B, Saade A, Magira E, Llitjos JF, Ioannidou
I, Pierre A, Reignier J, Garot D, Kreitmann L, Baudel JL, Voiriot G,
Plantefeve G, Morawiec E, Asfar P, Boyer A, Mekontso-Dessap
A, Makris D, Vinsonneau C, Floch PE, Marois C, Ceccato A, Artigas
A, Gaudet A, Nora D, Cornu M, Duhamel A, Labreuche J, Nseir S;
coVAPid study group. Invasive pulmonary aspergillosis among
intubated patients with SARS-CoV-2 or influenza pneumonia: a
Europeanmulticenter comparative cohort study. Crit Care. 2022
Jan;26(1):11. DOI: 10.1186/s13054-021-03874-1

17/19GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Hurraß et al.: Dealing with mold infestation in hospitals and medical ...



77. Sarrazyn C, Dhaese S, Demey B, Vandecasteele S, Reynders M,
Van Praet JT. Incidence, risk factors, timing, and outcome of
influenza versus COVID-19-associated putative invasive
aspergillosis. Infect Control Hosp Epidemiol. 2021
Sep;42(9):1149-50. DOI: 10.1017/ice.2020.460

78. Savi D, Valente G, Iacovelli A, Olmati F, Bezzi M, Palange P.
Uncommon presentation of allergic bronchopulmonary
aspergillosis during the COVID-19 lockdown: a case report. BMC
Pulm Med. 2020 Dec;20(1):325. DOI: 10.1186/s12890-020-
01373-7

79. van de Veerdonk FL, Brüggemann RJM, Vos S, De Hertogh G,
Wauters J, Reijers MHE, Netea MG, Schouten JA, Verweij PE.
COVID-19-associated Aspergillus tracheobronchitis: the interplay
between viral tropism, host defence, and fungal invasion. Lancet
Respir Med. 2021 Jul;9(7):795-802. DOI: 10.1016/S2213-
2600(21)00138-7

80. Vitale RG, Afeltra J, Seyedmousavi S, Giudicessi SL, Romero SM.
An overview of COVID-19 related to fungal infections: what do
we know after the first year of pandemic? Braz J Microbiol. 2022
Jun;53(2):759-75. DOI: 10.1007/s42770-022-00704-6

81. Magira EE, Chemaly RF, Jiang Y, Tarrand J, Kontoyiannis DP.
Outcomes in Invasive Pulmonary Aspergillosis Infections
Complicated by Respiratory Viral Infections in Patients With
Hematologic Malignancies: A Case-Control Study. Open Forum
Infect Dis. 2019 Jul;6(7):ofz247. DOI: 10.1093/ofid/ofz247

82. Magira EE, Chemaly RF, Jiang Y, Tarrand J, Kontoyiannis DP.
Corrigendum: Outcomes in Invasive Pulmonary Aspergillosis
Infections Complicated by Respiratory Viral Infections in Patients
With Hematologic Malignancies: A Case-Control Study. Open
Forum Infect Dis. 2019 Nov;6(11):ofz458. DOI:
10.1093/ofid/ofz458

83. Piñana JL, Gómez MD, Montoro J, Lorenzo I, Pérez A, Giménez
E, González-Barberá EM, Carretero C, Guerreiro M, Salavert M,
Sanz G, Hernández-Boluda JC, Borrás R, Sanz J, Solano C,
Navarro D. Incidence, risk factors, and outcome of pulmonary
invasive fungal disease after respiratory virus infection in
allogeneic hematopoietic stem cell transplantation recipients.
Transpl Infect Dis. 2019 Oct;21(5):e13158. DOI:
10.1111/tid.13158

84. Zöllner IK, Weiland SK, Piechotowski I, Gabrio T, von Mutius E,
Link B, Pfaff G, Kouros B, Wuthe J. No increase in the prevalence
of asthma, allergies, and atopic sensitisation among children in
Germany: 1992-2001. Thorax. 2005 Jul;60(7):545-8. DOI:
10.1136/thx.2004.029561

85. Immonen J, Meklin T, Taskinen T, Nevalainen A, Korppi M. Skin-
prick test findings in students from moisture- and mould-
damaged schools: a 3-year follow-up study. Pediatr Allergy
Immunol. 2001 Apr;12(2):87-94. DOI: 10.1034/j.1399-
3038.2001.012002087.x

86. Nevalainen A, Seuri M. Ofmicrobes andmen. Indoor Air. 2005;15
Suppl 9:58-64. DOI: 10.1111/j.1600-0668.2005.00344.x

87. Taskinen T, Meklin T, Nousiainen M, Husman T, Nevalainen A,
Korppi M. Moisture and mould problems in schools and
respiratory manifestations in schoolchildren: clinical and skin
test findings. Acta Paediatr. 1997 Nov;86(11):1181-7. DOI:
10.1111/j.1651-2227.1997.tb14841.x

88. Taskinen T, Hyvärinen A, Meklin T, Husman T, Nevalainen A,
Korppi M. Asthma and respiratory infections in school children
with special reference to moisture and mold problems in the
school. Acta Paediatr. 1999 Dec;88(12):1373-9. DOI:
10.1080/080352599750030112

89. Forkel S, Beutner C, Schröder SS, Bader O, Gupta S, Fuchs T,
SchönMP, Geier J, Buhl T. Sensitization against Fungi in Patients
with Airway Allergies over 20 Years in Germany. Int Arch Allergy
Immunol. 2021;182(6):515-23. DOI: 10.1159/000512230

90. Haftenberger M, Laußmann D, Ellert U, Kalcklösch M, Langen
U, Schlaud M, Schmitz R, Thamm M. Prävalenz von
Sensibilisierungen gegen Inhalations- und
Nahrungsmittelallergene : Ergebnisse der Studie zur Gesundheit
Erwachsener in Deutschland (DEGS1) [Prevalence of sensitisation
to aeraoallergens and food allergens: results of the German
Health Interview and Examination Survey for Adults (DEGS1)].
Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2013 May;56(5-6):687-97. DOI:
10.1007/s00103-012-1658-1

91. Heinzerling LM, Burbach GJ, Edenharter G, Bachert C, Bindslev-
Jensen C, Bonini S, Bousquet J, Bousquet-Rouanet L, Bousquet
PJ, Bresciani M, Bruno A, Burney P, Canonica GW, Darsow U,
Demoly P, Durham S, Fokkens WJ, Giavi S, Gjomarkaj M,
Gramiccioni C, Haahtela T, Kowalski ML, Magyar P, Muraközi G,
Orosz M, Papadopoulos NG, Röhnelt C, Stingl G, Todo-Bom A,
Von Mutius E, Wiesner A, Wöhrl S, Zuberbier T. GA(2)LEN skin
test study I: GA(2)LEN harmonization of skin prick testing: novel
sensitization patterns for inhalant allergens in Europe. Allergy.
2009 Oct;64(10):1498-506. DOI: 10.1111/j.1398-
9995.2009.02093.x

92. Kespohl S, Raulf M. Mould allergens: Where do we stand with
molecular allergy diagnostics?: Part 13 of the series Molecular
Allergology. Allergo J Int. 2014;23(4):120-25. DOI:
10.1007/s40629-014-0014-4

93. Kespohl S, Raulf M. Mold Sensitization in Asthmatic and Non-
asthmatic Subjects Diagnosed with Extract-Based Versus
Component-Based Allergens. Adv Exp Med Biol. 2019;1153:79-
89. DOI: 10.1007/5584_2019_342

94. Park JH, Kreiss K, Cox-Ganser JM. Rhinosinusitis and mold as
risk factors for asthma symptoms in occupants of a water-
damaged building. Indoor Air. 2012 Oct;22(5):396-404. DOI:
10.1111/j.1600-0668.2012.00775.x

95. Karvonen AM, Hyvärinen A, Korppi M, Haverinen-Shaughnessy
U, Renz H, Pfefferle PI, Remes S, Genuneit J, Pekkanen J.
Moisture damage and asthma: a birth cohort study. Pediatrics.
2015 Mar;135(3):e598-606. DOI: 10.1542/peds.2014-1239

96. Bascom R. The upper respiratory tract: mucous membrane
irritation. Environ Health Perspect. 1991 Nov;95:39-44. DOI:
10.1289/ehp.919539

97. Mazur LJ, Kim J; Committee on Environmental Health, American
Academy of Pediatrics. Spectrum of noninfectious health effects
from molds. Pediatrics. 2006 Dec;118(6):e1909-26. DOI:
10.1542/peds.2006-2829

98. Page E, Trout D. Mycotoxins and building-related illness. J Occup
Environ Med. 1998 Sep;40(9):761-4. DOI: 10.1097/00043764-
199809000-00001

99. Bush RK, Portnoy JM, Saxon A, Terr AI, Wood RA. The medical
effects of mold exposure. J Allergy Clin Immunol. 2006
Feb;117(2):326-33. DOI: 10.1016/j.jaci.2005.12.001

100. Dalton P, Hummel T. Chemosensory function and response in
idiopathic environmental intolerance. Occup Med. 2000 Jul-
Sep;15(3):539-56.

101. Mücke W, Lemmen C. VII – 4.1 Duft und Geruch – Physiologie
des Riechens und Eigenschaften von Geruchsstoffen. In:
Wichmann HE, Schlipköter HW, Füllgraf G, editors. Handbuch
der Umweltmedizin. Landsberg/Lech: ecomed
Verlagsgesellschaft; 2010. p. 1-46.

102. Deutsche Gesetzliche Unfallversicherung (DGUV).
Gesundheitsgefährdungen durch Biostoffe bei der
Schimmelpilzsanierung. DGUV Information 201-028. Berlin:
Deutsche Gesetzliche Unfallversicherung (DGUV); 2022.

103. Gabrio T, Hurraß J, Wiesmüller GA, Herr C, Raulf M.
Untersuchungsmethoden zur Erfassung einer
Schimmelpilzexposition – ein Update. Umweltmed – Hygiene –
Arbeitsmed. 2015;20:115-131

18/19GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Hurraß et al.: Dealing with mold infestation in hospitals and medical ...



104. Hurraß J, Nowak D, Heinzow B, Joest M, Stemler J, Wiesmüller
GA. Indoor Mold—Important Considerations for Medical Advice
to Patients. Dtsch Arztebl Int. 2024 Apr 19;121(8):265-71. DOI:
10.3238/arztebl.m2024.0018

105. "Qualitätssicherung beim Lymphozytentransformationstest" -
Addendum zum LTT-Papier der RKI-Kommission "Methoden und
Qualitätssicherung in der Umweltmedizin". Mitteilung der
Kommission "Methoden und Qualitätssicherung in der
Umweltmedizin" ["Quality assurance in the lymphocyte
transformation test"--addendum to the LTT publication "Methods
and quality assurance in environmental medicine" by the RKI
Committee. "Methods and quality assurance in environmental
medicine" report by the committee]. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2008
Sep;51(9):1070-6. DOI: 10.1007/s00103-008-0641-3

106. Hurraß J, Heinzow B, Walser-Reichenbach S, Aurbach U, Becker
S, Bellmann R, et al. AWMF-Schimmelpilz-Leitlinie „Medizinisch
klinischeDiagnostik bei Schimmelpilzexposition in Innenräumen"
– Update 2023. Stand 05.09.2023. AWMF-Register-Nr. 161/001
– Kurzfassung für Betroffene mit einem Feuchte-
/Schimmelschaden im Innenraum – (Stand 05.09.2023). [last
accessed on 2025 Jan 29]. Available from:
https://register.awmf.org/assets/guidelines/161-
001k_S2k_Medizinisch-klinische-Diagnostik-bei-
Schimmelpilzexposition-in-Innenraeumen_2024-03.pdf

107. Centers for Disease Control and Prevention (CDC). Guidance for
Healthcare-Associated Mold Outbreaks. 2024 Oct 28 [last
accessed on 2025 Feb 10]. Available from: https://www.cdc.gov/
fungal/php/guidance-investigating-outbreaks/mold-
healthcare.html

108. Lamphier I. Minimizing Health Risks: Controlling Mold in Health
Care Settings. Infection Control Today. 2023;27(5). [last accessed
on 2025 Feb 10]. Available from: https://
www.infectioncontroltoday.com/view/minimizing-health-risks-
controlling-mold-health-care-settings

109. Maroni M, Levy F. Definitions. In: Levy F, Maroni M, Hrsg. NATO/
CCMS Pilot study on indoor air quality. 4th plenary meeting.
Epidemiology and medical management of building-related
complaints and illnesses. Oslo: National Institute of Occupational
Health; 1992. p. 160-1.

110. Seifert B. Das „sick building“-Syndrom. Öff Gesundh-Wes.
1991;53:376-82.

Corresponding author:
Dr. rer. nat. Julia Hurraß
HYGIUM - Center for Hygiene and EnvironmentalMedicine,
Horbeller Straße18-20, 50858Cologne, Germany; Phone:
+49 221/940 505 545
j.hurrass@hygium.de

Please cite as
Hurraß J, Kruse-Wehner EB, Engelhart S, Herr CEW, Klimek L, Nowak D,
Steinmann J, Steiß JO, Zweigner J, Wiesmüller GA. Dealing with mold
infestation in hospitals and medical practices. GMS Hyg Infect Control.
2025;20:Doc65.
DOI: 10.3205/dgkh000594, URN: urn:nbn:de:0183-dgkh0005948

This article is freely available from
https://doi.org/10.3205/dgkh000594

Published: 2025-11-21

Copyright
©2025 Hurraß et al. This is an Open Access article distributed under
the terms of the Creative Commons Attribution 4.0 License. See license
information at http://creativecommons.org/licenses/by/4.0/.

19/19GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Hurraß et al.: Dealing with mold infestation in hospitals and medical ...


