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Abstract

Objective In neutropenic patients, mucositis can occur in the entire gastrointestinal tract, especially in the orophar-
ynx. Disruption of mucosal integrity provides the basis for local invasion and causes it to become an important focus
of infection. The aim of this study was to draw attention to the importance of oral cavity examination and evaluation
of oropharyngeal infections in patients with febrile neutropenia (FN).

Methods Demographic data, number of episodes, distribution of malignancies and developing oropharyngeal infec-
tions of febrile neutropenic patients with hematologic malignancies in a tertiary hospital over a three-year period
were evaluated.

Results A total of 170 patients with 335 FN episodes were included in our study. Bacteremia was the most common
microbiologically documented infection (n=92, 27.5%). the second most common infection was oropharyngeal in-
fections (n=69, 20.1%). The most common microorganism isolated from oropharyngeal infections was fungi (n=34,
49.3%).

Conclusions Oropharyngeal infections of febrile neutropenic patients may cause localized and systemic infections.
Daily examination and care of the oral cavity of the patients should be done with care. The oropharyngeal flora should
be closely monitored and it should be considered that the flora may also be a source in case of a possible infection.
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ﬁzet

Amag¢ Notropenik hastalarda mukozit orofarenks basta olmak tizere tiim gastrointestinal sistemde olusabilmektedir.
Mukoza biitiinliigiintin bozulmasi lokal invazyona zemin hazirlar ve énemli bir enfeksiyon odagi haline gelmesine
neden olur. Bu ¢calismada febril notropenik hastalarda gelisen orofarengeal enfeksiyonlarin degerlendirilmesi ve oral
kavite muayenesinin 6nemine dikkati cekmek amaclanmistir.

Yontem Tersiyer bir hastanede ti¢ y1l boyunca tani alan hematolojik maligniteli febril nétropenik hastalarin demo-
grafik verileri, atak sayisi, malignitelerin dagilimi ve gelisen orofarengeal enfeksiyonlar degerlendirildi.

Bulgular Toplam 335 atak geciren 170 hasta calismaya dahil edildi. Mikrobiyolojik olarak dékiimante edilen enfeksi-
yonlarda en sik bakteremi (n=92, %27.5) vardu. ikinci en sik enfeksiyon orofarengeal enfeksiyonlardi (n=69, %20.1).
Orofarengeal enfeksiyonlardan en sik izole edilen mikroorganizma funguslardi (n=34, %49.3).
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Sonug Febril notropenik hastalarin orofarengeal enfeksi-
yonlar1 lokalize ve sistemik enfeksiyona ilerleyen klinik
tablolara neden olabilir. Hastalarin oral kavitesinin giin-
litk muayenesi, bakimi 6zenli bir sekilde yapilmalidir.
Orofarengeal floralar yakin takip edilmeli ve olasi bir
enfeksiyon tablosunun oldugu durumlarda buradaki
floranin da kaynak olabilecegi mutlaka goz ontinde bu-
lundurulmalidir.

Anahtar kelimeler: febril nétropeni, orofarengeal enfeksiyon

Introduction

Febrile neutropenia (FN), which is defined as fever and
malignancy syndrome, is a clinical condition that devel-
ops from self-limiting benign episodes to life-threatening
infections in immunosuppressive patients, especially after
chemotherapy in malignant patients. Neutropenia, which
is the result of chemotherapeutic drugs suppressing bone
marrow, is the most important factor in preparing the
ground for infection in patients with malignancy. The fre-
quency and severity of infection are related to the depth
and lengthening of neutropenia. In addition, dysfunctions
of neutrophils that may develop as a result of chemother-
apy or due to underlying disease increase the tendency to
infection. Mucositis, which is one of the most important
complications of chemotherapy applications, also prepares
the ground for the development of infection. Mucositis,
particularly in the oropharynx, can occur in the whole
gastrointestinal system. Disruption of mucosal integrity,
by providing the basis for local invasion of bacteria, fun-
gi and viruses, causes the inside of the mouth to become
an important focus of infection in FN cases. In this patient
group, where nausea, vomiting and epigastric complaints
are common, frequent use of antacid, H2 receptor block-
ers and proton pump inhibitors eliminates the natural acid
barrier of the stomach and facilitates colonization of intes-
tines with resistant microorganisms from the hospital envi-
ronment. With the deterioration of mucosal integrity after
chemotherapy, especially Gram-negative enteric rods and
other Gram-negative rods, especially Pseudomonas aerugi-
nosa, may be mixed with blood by translocation and cause
bacteremia and sepsis.”

The most common source of infection in patients with FN

is the gastrointestinal system. Mucosal damage resulted
from chemotherapy causes invasion of microorganisms. At
the end, bacteremias caused by endogenous bacteria occur.
In addition, permanent catheters, leading to deterioration
of skin integrity, are common insertion sites for microor-
ganisms. Patients with FN should be questioned and ex-
amined in detail according to the systems. Periodonteum,
pharynx, oral mucosa, lung, perineum, anus, skin, catheter
insertion site, bone marrow aspiration sites, nail fold, fun-
dus examination should be evaluated. Inflammation signs
and symptoms may be faint or absent in patients with ane-
mia. Therefore, skin infections can be seen without signs of
induration, erythema and pustule. Patients with FN are at
risk for various complications and infections, including the
development of mucositis and oral ulcers. Changes in oral
flora during chemotherapy and the development of oro-
pharyngeal infection are frequently encountered.'”

The aim of this study was to draw attention to the impor-
tance of oral cavity examination and evaluation of oro-

pharyngeal infections in patients with FN.

Methods

In this study, patients with FN who underwent induc-
tion or consolidation for hematological malignancy, and
who developed FN due to aplastic anemia were included
in the study. Patients receiving allogeneic / autologous
stem cell transplantation and therefore receiving induc-
tion or consolidation therapy, or receiving oral antibac-
terial, antiviral or antifungal prophylactic drugs were
excluded from the study. Demographic data, number of
episodes, distribution of hematologic malignancies and
developing infections of the patients were evaluated.
Ethic approval was obtained from local ethic committee
(14.02.2008-3/05)

Demographic information, concurrent diseases, under-
lying disease and disease status, chemotherapy protocol,
presence of catheter, all other medications, duration of
neutropenia, neutrophil level of patients with FN epi-
sodes who meet the criteria for patient admission were
recorded in ‘Febrile Neutropenic Patient Follow-up
Form’ before the initiation of antimicrobial treatment.

Cultures from all focus for which infection was consid-
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ered and at least two blood cultures were obtained. Dai-
ly physical examinations of the patients were performed
in detail until the end of the attack. Blood counts, bio-
chemical tests (urea, creatinine, alkaline phosphatase,
lactic dehydrogenase, transaminases, liver function tests
and electrolytes), urine analysis and chest x-ray were
repeated based on clinical evaluations. Blood counts and
biochemical parameters were monitored daily. In case of
signs of oropharyngeal mucosal infection, smear, gram
staining and culture and throat culture were performed.
Aspiration, smear, gram staining and culture were per-
formed in patients with mucous membrane and skin
lesions. When indicated, culture and histopathological
examination was performed by invasive aspiration, bi-
opsy or drainage. Colonization and infection distinction
was taken into consideration in defining the focus of
infection. Identification and antibiotic susceptibility of
microorganisms were performed in the hospital micro-
biology laboratory using BD Phoenix automated micro-
biological system (Becton Dickinson, Sparks, Md) and
standardized methods. Empirical antibiotic treatment
was started immediately after the cultures were taken.

Infections of patients with FN were evaluated in three
groups as microbiologically documented infection
(MDI), clinically documented infection (CDI) and fever
of unknown origin (FUO).>’

In the Statistical Analysis, the data obtained by measurement
were shown as arithmetic mean * standard deviation, and
the data obtained by counting were shown as numbers (%).

Results

In the study, 335 FN episodes developed in 170 patients
over a three-year period. The mean age of males was
41.4 +13.4 (17-82) and the mean age of the females was
42.0 + 15.9 (16-79) years.

Of the 335 episodes; 170 (50.7%) were first episode, 93
(27.8%) were second , 46 (13.7%) were third, 23 (6.9%)
were 4th episode and 3 (0.9%) were the 5th episode.
When the underlying diseases were examined, acute
leukemia (60.9%) was the first and followed by lympho-
mas (24.0%). The rate of other hematologic and aplastic
anemia was 15.2%.

When the causes of fever were examined; 187 (55.9%)
episodes of MDI; 67 (20.0%) of CDI; 81 (24.1%) epi-
sodes of FUO was detected. Among the MDIs, the most
common was bacteremia (n=92), 58 of them had pos-
itive blood culture positivity without any other focus.
The second common was oropharyngeal infections
(n=69). The distribution of MDIs according to the sys-
tems in patients shown in table 1. Some patients had
multiple infections during FN episodes and 247 differ-
ent microorganisms were isolated from different foci.
In microorganisms; the rate of gram positive was 27.8%
(n=93), gram negative was 25.1% (n=84), fungi was
18.2% (n=61), and 2.4% had polymicrobial growth. The
distribution of microorganisms according to the foci
they were isolated is shown in figure 1.

In blood cultures, from gram negative microorganisms,
E.coli was most frequently isolated and Klebsiella pneu-
moniae was the second common organism. Methicil-
lin-resistant coagulase-negative staphylococci (MRCNS)
were the most common microorganisms (5.4%) of gram
positive microorganisms. Polymicrobial microorganism
was isolated in four episodes (4.3%). When fungemias
were examined, Candida tropicalis was isolated in 3 pa-
tients, Aspergillus spp. in one and Trichosporon asahii
in one patient.
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Fig. 1. Isolation rates of microorganisms according foci
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Table 1. Distribution of microbiologically documented infec-
tions (MDI) according to systems

Ratio i
Focus of Number of atio in Rates of all
infection episodes (n) MDIs episodes(%)

(%)

Bacteraemia 92 49.2 27.5

Oropharyngeal

infections 69 36.9 20.1

Ul 33 17.6 9.9

RI 17 9.1 5.1

Other 36 19.3 10.7

Total 247

(microorganism)

Ul, Urinary infections ; RI, Respiratory infections

In cultures taken from other foci Gram positive microor-
ganisms were observed 17.3% among all episodes, were
mostly isolated from oropharyngeal infections (n=28).
The rate among MDI as 14.9% and of all episodes were
8.4%. The rates of gram negative microorganisms isolat-
ed from oropharyngeal infections (n=7) were lower. The
rate among MDIs was 3.7% and the rate of all episodes
was 2.1%. In cultures taken from non-blood foci the fun-
gi were isolated from the oropharyngeal region. The most

Table 2. Microorganisms isolated from oropharyngeal lesions

Mi i
i;fl(;izcglag Ls;lns Number of Ratioin Rate of all
h 1 episodes MDIs episodes
OropuTmEE - () %) %)
lesions
Fungi 34 18.1 10.1
Gr.am positiye 58 14.9 o4
microorganisms
Gram negative
microorganisms 7 3.7 2.1
Total 69 36.8 20.6

frequently isolated microorganism from oropharyngeal
infections was fungi (n=34, 49.3%). The rate in MDIs was
18.1% and the rate in all episodes was 10.1%. The most
commonly isolated microorganism was C.albicans. The
development of esophagitis was defined endoscopically
in two isolated episodes of candida. The same microor-
ganisms were isolated in esophageal endoscopic biopsy
material. The distribution of microorganisms isolated
from oropharyngeal lesions is shown in table 2.

The number of CDI was 191 (57.0%), of which 124
(37.0%) also had MDI. 67 (20.0%) exacerbations had
CDI alone without MDI. In CDIs; skin soft tissue infec-
tions were the most common (n=14, 20.9%), while oro-
pharyngeal infections were in the fourth (n=9, 13.4%).

Discussion

Intensive chemotherapy regimens used in the treatment
of hematological malignancies resulted in an increase in
the incidence of FN. Uncontrolled infections still consi-
tute the most frequent cause of mortality. Problems in
the diagnosis of infections in these patients as well as
opportunistic pathogens that do not lead to infections in
immunocompetent individuals and antimicrobial treat-
ment modalities to be used in such circumstances are

still under investigation.'”

The underlying diseases in FN patients with hemato-
logical malignancies are various. In the present study,
analysis of 335 FN episodes yielded that 60.9% patients
had acute leukemia, 24.0% patients had lymphoma and
11.0% of cases were diagnosed with aplastic anemia and
other hematological malignancies. Rossini, Cherrif and
Viscoli have determined that acute leukemia (53.0%-
62.0%) and lymphoma (22.0%-27.0%) were the most
common underlying diseases in patients in their re-
ports.''3 Thus, our results are consistent with data in
relevant literature.

Investigation of infection foci in FN episodes indicat-
ed prevalences of MDI, CDI and FUO as 14.0%-47.0%,
7.0%-27.0%, and 34.0%-57.0%, respectively.'**' In Tur-
key, the prevalences of MDI and CDI were found as
34.0% and 14.0%, respectively.”” Aydin et al. reported
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that prevalence of MDI was 18.4%, whereas prevalences
of CDI and FUO were 27.6% and 53.9%, respectively.*
Our results for CDI were in accordance with data in rel-
evant literature, while our prevalence for MDI was high-
er and that for FUO was higher than that in the current
publications. We have closely followed up our patients
in this series and physical examination as well as labo-
ratory results were carried out on a daily basis. Patients
were evaluated by departments of hematology and in-
fectious diseases twice a week and invasive and non-in-
vasive diagnostic methods were utilized without delay.
This meticulous approach may have contributed to the
accomplishment of lower rates of FUO, while MDI rates
may have increased in parallel to this alteration. This
circumstance may be closely related with increased rates
of documented infections in our tertiary care center.

In 1970s, gram (-) bacteria were more common causes
of infections in FN patients, whereas gram (+) patho-
gens including coagulase (-) staphylococi started to su-
pervene in etiology in 1980s. At the end of 1990s, rates
of isolation of gram (+) and gram (-) microorganisms
were similar. However, in 2000s, gram (-) microorgan-
isms started to predominate in the microbiology of FN
patients.” We have described MDI in 187 episodes and
a total of 247 microorganisms were isolated in these cir-
cumstances. The distribution of microorganisms were
as follows: Gram (+) bacteria in 27.8% of cases, Gram
(-) bacteria in 25.1% of cases, fungi in 18.2% and pol-
ymicrobial agents in 2.4% of patients. In one attack, M.
tuberculosis (0.3%) was identified. Even though rates
of Gram (+) microorganisms were higher than that of
Gram (-) pathogens, the difference between them was
statistically insignificant. The reason for relatively high-
er rate of gram (+) microorganisms may be due to the
joint evaluation of all culture results.

The prevalence of bacteremia in FN patients with he-
matological malignancies was 30%-40% and bacteremia
constitutes the most common cause of mortality due to
infection.”* The most common foci of infection in FN
patients are lungs, urinary system, skin, soft tissue and
gastrointestinal system and the most common patho-
gens are gram (-) microorganisms.

Analysis of polymicrobial pathogens which constitute
up to 23% of cases demonstrated that the majority of
these pathogens consisted of gram (-) microorganisms.”
In our study, bacteremia (49.2%) and oropharyngeal in-
fections comprised the main componenets of MDIs.

Fungi were the most common pathogens in oropharyn-
geal infections. The microorganisms that were isolated
in case of fever were taken into account to distinguish
colonization and infection. The sources of infection de-
tected in our series are in parallel to those in literature,
while the order of frequency differs from that in relevant
publications.

Prolonged neutropenia, mucosal injury, use of wide
spectrum antibiotics, steroid use, central venous cathe-
terization, total parenteral nutrition and deterioration of
cellular immunity are factors that lead to increased fre-
quency of fungal infections in FN patients.? Superficial
and opportunistic fungal infections are more frequent in
these patients. Oropharyngeal candidiasis, oesophageal,
sinopulmonary, rhinocerebral, hepatosplenic and central
nervous system infections are the main forms of these
infections.’*® Candida subtypes are yeasts that colonize
gastrointestinal system, skin and upper respiratory tract
and only 10% of them are pathogens. Life-theratening
invasive and systemic infections are rare, but they may
cause mortality in immunosuppressive patients.*

The series by European Organization for Research and
Treatment of Cancer demonstrated that the most com-
mon foci of infection were oropharynx (25%), lower
respiratory tract (25%), skin, soft tissue and catheter
(15%), gastrointestinal system (15%), perianal region
(10%), urinary system (5-10%), and nose & paranasal
sinuses (5%).*° In our study, fungi was isolated from
blood (8.2%) and other foci (91.8%). These rates are
consistent with data from relevant literature. In terms of
foci other than blood, the most common source of can-
dida was oropharynx. The rates of candidal isolation for
MDI and all infection episodes were 18.1% and 10.1%,
respectively. Fungi were the most common type of path-
ogens isolated in oropharyngeal infections (49.3%). It is
difficult to distinguish whether oral candidiasis is a true
infection or colonization in FN patients.’’ Guven et al.
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reported that oral/oesophageal candidiasis were detect-
ed in 30% of 167 MDI patients.*

Kandemir et al. determined only 23 MDI cases in their
FN series of 81 patients and oropharyngeal candidiasis
was detected in only 1 (4.3%) patient.”> Oropharynge-
al fungal infections usually occur in the period with
long-term and deep neutropenia of FN patients. Path-
ogens may lead to colonization or symptomatic infec-
tions, which may subsequently become systemic infec-
tions. Therefore, dental and oral cavity examinations
must be carefully performed and oral hygiene must be
provided. These precautions may avoid development of
infectious complications in FN patients.

Establishment of appropriate diagnosis and timely in-
itiation of antifungal treatment are critical to diminish
rates of morbidity and mortality in FN patients.>* Oro-
pharyngeal region was the most common focus where
candida spp. were isolated. The rates of isolation of fungi
from lesions was highest in all episodes (10.1%). The
control of fever with antifungal treatment in patients
with candida isolated from oropharyngeal region that
demonstrate pseudohyphae under direct microscopy
and with no other possible foci were accepted as can-
dida infection. The most common fungal agent was C.
albicans.

Although oropharyngeal infections are usually linked
with oral floral bacteria, chemotherapies, immunosup-
pression and concomitant mucosal injury may contrib-
ute to gram (+) or gram (-) infections.®**>* We have
also isolated gram (+) and gram (-) infections from oro-
pharyngeal infections in this study.

Conclusion

Oropharyngeal infections may give rise to clinical scenes
progressing to localized and systemic infections in FN
patients. Daily examination and care of oral cavity must
be implemented in these patients. The composition of
oral flora must be closely observed and association be-
tween oral flora and any infection must not be ignored.
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