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Aerob bacterial and fungal throat flora ~were examined in 55 patients with leukemia and Ilymphoma, and 30 healthy
controls. The non-indigenous microorganisms isolated from the throat cultures were determined according to types and
distribution of disease groups. Also the effects of role of age, performed chemotherapy, admission period in the hospital,
neutropenia, usage of antibiotic and antifungal medicine on the throat flora were investigated. Antibiotic sensitivity tests
were applied to the isolated non-indigenous bacteria.

The most of the isolated bacteria were p. hemolitic streptococci, coagulase positive staphylococci, and pseudomonas
aeruginosa and klebsiellae. In all patients, expect one in whom both Candida and pénicillium were cultured, growing fungi
were Candida and pénicillium. In these patients, normal throat flora were cultured frequently in Hodgkin's lymphoma group
38.5%.  Non-indigenous bacteria  were most frequently cultured from Non-Hodgkin Ilymphoma (69.2 %) and acute lympho-
cytic leukemia (55.6 %) patients. Fungi were most frequently cultured from patients with chronic myelocytic leukemia (100
%) and acute lymphocytic leukemia (66.7 %). Non-indigenous bacteria were mostly isolated from infants or elderly. It is
observed that, performed chemotherapy and longer-stay in the hospital, production of neutropenia  were increased the
growing frequency of non-indigeous microorganisms (p<0.05). Also the wusage of antifungal therapy decreased the rate of
pathogenic  bacterial ~colonisation  (p<0.05) but increased the rate of fungus colonisation (p<0.05). Also the prophylactic
usage of antibacterial therapy decreased the rate of fungus colonisation (p<0.05). The non-indigenous bacteria isaloted in
our study were mostly sensitive to ceftazidime, ciprofloxacin, ofloxacin and cefotaxime. [Turk J Med Res 1994, 12 (2):
73-77]
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The recent developments in the early diagnosis, treat- The disturbed cellular and humoral immunity,
ment and prophylaxis of infections in patients with neutropenia, functional disorders of leukocytes,
malignant hematological diseases led a better prog- chemotherapy, radiotherapy, splenectomy, acidosis,

coma, hypotension, the usage of antibiotics for a long
time and hospitalisation are some of the predisposing
factors for introducing infections to the cancer patients
(1-6).

nosis in this group of diseases. However infections are
still one of the important factors which affects mor-
bidity and mortality of the patients (2). According to

the statistical reports infections are the most frequent
This study aims to determine the aerob and fun-

gal throat flora of the patients with leukemia and lym-
phoma, to isolate non-indigenous microorganisms from
the cultures, and to determine their antimicrobial sen-
sitivities.

cause of fatal outcome (%50-75) of malignant
hematological diseases (1-3). Mouth is a target for in-
fections, where many different types of microorganisms
can inhabit. This phenomen gains importance especial-
ly for cancer patients.

MATERIALS AND METHODS

Aerob bacterial and fungal throat flora of 55 patients
Rcceived:Aug. 27, 1993 Accepted: Feb. 1, 1994 that hospitalized at Medical School of Ataturk Univer-

Correspondence: MehmetA. TASYARAN sity, Department of Hematology with leukemia and

Dept. of Infectious Disease,

Medical School of Atatlrk University
25200, Erzurum, TURKEY lected with proper methods, cultured and identified.

lymphoma were sampled. The control group was con-
sisted of 30 healthy subjects. The specimens were col-

Turk J Med Res 1994; 12 (2) 73



74 TASYARAN, VILMAZ, TEKIN, PARLAK, AKTAS
Tablo 1. The distribution of non-indigeneous bacteria according to the disease.

Number Normal Non-indigenous

of patients throat flora bacteria Fungus A+B
% A B

AML 12 4(33.3) 2 2 4
ALL ooir 2(22.2) 1 . 2 4
CML 2 - (0.0) 1 1
CLL 6 2 (33.3) 1 2 1
Hodgkin 13 5 (38.5) 2 5 1
Non-Hodgkin 13 2(15.4) 5 2 4
Total 55 15(27.3) " 14 15

AML="Acute myelocytic leukemia..
ALL= Accute lymphocytic leukemia.
CML= Chronic myelocytic leukemia.
CLL= Chronic lymphocytic leukemia.

Table 2. The types of non-indigeneous bacteria and their distribution according to the disease.
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AML 12 6 (50.0) 11 3 2 1 1 - -
ALL 9 5 (55.6) 11 5 1 1 - - 1
CML 2 1 (50.0) W$d# t - - - - - -
CLL 6 2 (33.3) 2 2 - - - - - - -
Hodgkin 13 3(23.1) 58 2 - - - 1 - - 1
Non-Hodgkin 13 9 (69.2) 5 4 1 1 1 - 1 1 -
Total 55 26 (69.2) 38 15 8 4 3 3 2 2 1
The antimicrobial suspectibility of non-indigenous Table 3. The distribution of fungus colonisation

microorganisms were tested according to Kirby-Bauer
method.

RESULTS

Forty male and 15 female subjects with leukemia and

lymphoma were this study. The

average age was 30.2 (range 19 months—-75 years).
The distribution of non-indigeneous

ganisms according to the type of disease was given in
Table 1.

investigated in

microor-

In 7 subjects; more than one type of non-in-
digenous microorganisms were observed. The types and
their distributions among the malignant disease were as
in Table 2. In Hodgkin lymphoma group normal throat
flora was mostly observed, while in Non-Hodgkin lym-
phoma patients and acute lymphocytic leukemia patients
non-indigenous bacteria were observed.

according to the disease.

Number of Number of patients with

patients fungus colonisation (%)
AML 12 6 (50.0)
ALL* 9 6 (66.7)
CML 2 2(100)
CLL 6 3 (50.0)
Hodgkin 13 6 (46.2)
Non-Hodgkin 13 6 (46.2)
Total 55 29 (52.7)

* One patient had both candida and pénicillium.

In chronic myeloytic leukemia and acute

phocytic leukemia;

lym-
isolated fungi and their distribution

was shown in Table 3.
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Table 4. The distribution of fungus colonisation according to the age.

Number of Normal throat Non-indigenous Fungus
Age patients flora bacteria colonisation A+B
(%) A B
0-15 22 5 (22.7) 6 4 7
16-35 9 3 (33.3) 2 1 3
35-55 12 4(33.3) 2 . 4 2
56-75 12 3(25.0) 1 5 3
Total 55 15(27.3) 11 14 15
Table 5. The effect of chemotherapy on throat flora.
Colonized
Number of non-indigenous Colonized
patients bacteria (%) fungus (%)

I. Culture 55 18(32.7) 14(25.5)
Il. Culture 44 17(38.6) 12 (27.3)
ll. and Others 25 12(48.0) 12(48.0)
Table 6. The effect of neutropenia on throat flora.

Number of Colonized Colonized

culture non-indigenous fungus (%)
bacteria (%)

With sufficient neutrophils 82 25 (30.5) 21 (25.6)
With Neutropenia 42 22 (52.4) 17(40.5)

Table 7. The effect of antibiotics on the throat flora of the patients with leukemia and lymphoma.

Number of cultured

Number of non-indigenous Number of cultured
culture bacteria (%) fungi (%)
Before using antibiotics 25 13(52.0) 7 (28.0)
After antibiotics usage 31 9 (29.0) 13(42.0)

The non-indigenous bacteria were isolated from
the patients in 0-15 years old and 56-75 years old.
Table 4 shows the relation between age and non-in-
digenous bacteria distribution.

When the first and other cultures were inves-
tigated, performed chemotherapy and long stay In
hospital caused an increase in both non-indigenous
microorganisms and fungi (Table 5).

In Table 6 the effect of neutropenia on the throat
flora patients with leukemia and lymphoma was given.
The presence of neutropenia was associated with an
increase in isolation of non-indigenous microorganisms
and fungi.
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The effect of antibiotics on the throat flora of the
patients with leukemia and lymphoma was given in
Table 7. It was observed that by using antibiotics the
colonisation of the non-indigenous bacteria decreased
while colonisation with fungi increased.

The application of antifungal therapy in
hematological malignancies patients with caused a
decrease in fungus colonisation. In Table 8 the ef-
fect of antifungal drugs on hematological malignant
disease were given.

Antibiotic sensitivity tests were applied to the iso-
lated non-indigenous bacteria (Table 9).
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Table 8. The effect of antifungal usage to the throat flora

of the patients with leukemia and lymphoma.

Number of Fungus
culture colonisation (%)
Cultures before
antifungal usage 12 9 (75.0)
Cultures after
antifungal usage 19 4 (21.0)

In the control group; fungus colonisation were not
observed and only in 3 cases p hemolytic streptococ-
cus were observed.

DISCUSSION

As given in Table 1; 27% of the study group had nor-
mal throat flora while the rest (%72,7) had non-in-
digeneous bacteria colonisation.

It was reported that the occurence of infection
due to the non-indigeneous bacteria has a high prob-

ability for the patients with depressed immunity (7,8).

In our study population, non-indigeneous bacteria
were observed in 47% of all patients (Table 2). It was
previously reported that gram negative bacteria caused
most of the infections in patients with malignancies
(3,5). Gram positive non-indigeneous bacteria mostly
were p hemolytic streptococci. In the 3 subjects of the
control group p hemolytic streptococci were isolated.
This event might be induced by the climate conditions

in Erzurum during winter time.
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As seen in Table 3; fungus colonisation were ob-
served in 52.7% of patients (1,8).

Normal throat flora were cultured in Hodgkin's
lymphoma (38.5%) and non-indigeneous bacteria were
observed in Non-Hodgkin Lymphoma (62.2%) and
acute lymphocytic leukemia (55.6%). Fungi were iso-
lated from chronic myeloctic leukemia (100%) and
acute lymphocytic leukemia (66.7 %).

In our study normal throat flora was mostly
produced in Hodgkin lymphoma. However further
studies are required for this point because the relation-
ship between the infections and microorganisms cul-
tured in the the throat flora of immunocompromized
patients are not defined very well (9-10). Non-in-
digenous microorganisms were mostly observed in O-
15 age children or 56-75 age adults. These results are
in accordance with the depressed immunity in children
and adults.

As the duration of stay in the hospital, an in-
creased rate of non-indigeneous bacterial colonisation
were observed. These results are in accordance with

the previous reports in the literatures (8).

An increased colonisation rate of non-indigeneous
bacteria were observed as the number of neutrophils
decreased. This finding was also supported by the
previous reports (2,3).

Antibiotics caused decreased rate of colonisa-
tion of non-indegeneous bacteria, but increased fun-
gus colonisation. The discussion still continues on
the usage of prophyloctic antibiotics (6,8). We have

suggested that antibiogram results in the malignant

Table 9. The antibiotic sensitivity of theisolated non-indigenous bacteri.

Number of
sensitive
bacteria
1.Ceftazidime 39
2.Ciprofloxacin 37
3.0floxacin 36
4.Amikasin 10
5.Cefotaxime 33
6.Amp + Sulbactam 32
7.Rifampin 22
8.Amox-Clv.A. 31
9.Netilmicin 9
10.Cefriaxsone 30
11.Erythromycine 21
12.Cefuroxime 29
13.Cefoperazone 27
14.Tobramycin 8
15.Clindamycin 18
16.TMP-SMX 25
17.Lincomycine 17
18.Gentamycin 7
19.PenisilinG 16

Number of Percent age'of
the bacteria

that test applied

sensitivity (%)

47 83.0
47 78.7
47 76.6
14 71.4
47 70.2
47 68.1
33 66.7
47 66.0
14 64.3
47 63.8
33 63.6
47 61.7
47 57.5
14 57.1
33 54.6
47 53.2
33 51.5
14 50.0
33 48.5
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hematological diseases could be used in directing
therapy only neutropenia and fewer occur. Other-
wise; the detection of colonized microorganisms do
not provide evidence for the indication of treatment
(1.5).

In this study, nistatin (5 patients), ketoconazole (5
patients), and fluconazole (2 patients) were used as an-
tifungal drugs. Although it is claimed that; the usage of
antifungal theraphy caused decreased fungus colonisa-
tion, further studies are required for conformation.

Antibiotic sensitivity tests were applied to the iso-
lated non-indigeneous bacteria and they were mostly
sensitive to ceftazidime, ciprofloxacin, ofloxacin,
amikacin and cefotoxime (Table 9).

Lésemi ve lenfomall hastalarda aerob

bakteriyel ve fungal bogaz florasi

55 I6semi ve lenfomali hasta ile 30 saglkli kontro-
liin  aerob bakteriyel ve fungal bogaz floralari ince-
lendi. Uretilen ~ flora disi  mikroorganizmalarin  tiirleri
ve hastalik tiplerine gére dagihiminin  yani  sira,
yasin, kemoterapi ve hastanede kalma  slresinin,
nétropeninin, antibiyotik ve antifungal  kullanma-
nin, hematolojik maligniteli  hastalarin  bodaz flora-
lari  (zerine etkileri arastirildi. Uretilen patojen  bak-
terilere  antibiyotik  duyarlilik  testleri  uyguland.

Sonugta en sik izole edilen bakteriler gram pozitif-
lerde p hemolitik  streptococcus, coagulase  pozitif
stafilokok, gram  negatiflerde Pseudomonas  aeru-
ginosa ve klebsiella oldu. Mantarlarin tamami pe-
nisilyum olan biri diginda kandida idi. Normal flora
bakterileri en sik olarak (%38.5) Hodgkin lenfoma
grubunda goriliirken;  patojen bakteriler  en sk
Non Hodgkin (%69.2) ve akut lenfositik [6semi
(%55.6) gruplarindan, mantarlar ise kronik miye-
lositik  16semi (% 100) ve akut lenfositik I6semi
(%66.7) olgularindan  dretildi. Cocuklarda ve yasli-
larda  flora  disi  mikroorganizma  lreme  sikhiginin
saptanmasi yanisira; kemoterapi  ve uzun  slre
hastanede kalma ile, nétropeninin  etkisi ile bogdaz

florasinda flora disi  mikroorganizma  ldreme  sikligi-
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nin arttigi (p<0.05), proflaktik antibiyotik kullanma-
nin patojen bakteri ireme oranini azalttigi  (p<0.05)
fakat mantar (dreme oranini artirdigi  (p<0.05), pro-
flaktik antifungal Hag kullaniminin  ise  bogaz  kdilti-
rinde  mantar dremesi olasiigini  disirdigli  sap-
tandi (p<0.05). Antibiyogram sonucunda duyarl
antibiyotikler  arasinda ilk  siralar; ceftazidime, ci-
profloxacin, ofloxacin, arnikasin, cefotaxime al-
mugtir. [Turk J Med Res 1994; 12(2): 73-77]
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