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Aerob bacterial and fungal throat flora were examined in 55 patients with leukemia and lymphoma, 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 lymphoma (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 usage 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] 

Key Words : Leukemia, Lymphoma, Throat flora 

The recent d e v e l o p m e n t s in the ear ly d i agnos i s , treat
ment a n d p r o p h y l a x i s o f i n f ec t i ons in pa t ien ts wi th 
mal ignant h e m a t o l o g i c a l d i s e a s e s led a better p rog 
nosis in this g roup of d i s e a s e s . H o w e v e r in fect ions a re 
still one of the impor tant fac tors w h i c h af fects mor 
bidity a n d mortal i ty of the pat ien ts (2). A c c o r d i n g to 
the statist ical repor ts in fect ions are the mos t f requent 
c a u s e o f f a t a l o u t c o m e ( % 5 0 - 7 5 ) o f m a l i g n a n t 
hemato log ica l d i s e a s e s (1-3). M o u t h is a target for in 
fect ions, w h e r e m a n y different types of m i c roo rgan i sms 
can inhabit. Th i s p h e n o m e n ga ins impor tance e s p e c i a l 
ly for c a n c e r pat ients. 
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T h e d i s t u r b e d c e l l u l a r a n d h u m o r a l i m m u n i t y , 
n e u t r o p e n i a , f u n c t i o n a l d i s o r d e r s o f l e u k o c y t e s , 
c h e m o t h e r a p y , r a d i o t h e r a p y , s p l e n e c t o m y , a c i d o s i s , 
c o m a , hypo tens ion , the u s a g e of ant ib iot ics for a long 
t ime a n d hospi ta l isat ion a re s o m e of the p red i spos ing 
factors for in t roducing infect ions to the c a n c e r pat ients 
(1-6). 

Th i s s tudy a i m s to de te rmine the a e r o b and fun
ga l throat f lora of the pat ients with l e u k e m i a a n d lym
p h o m a , to iso late non - i nd igenous m i c r o o r g a n i s m s f rom 
the cu l tu res , a n d to de te rm ine their ant imicrob ia l s e n 
sit ivit ies. 

M A T E R I A L S A N D M E T H O D S 

A e r o b bacter ia l a n d fungal throat f lora of 55 pat ients 
that hosp i ta l i zed at M e d i c a l S c h o o l of Ataturk Un iver 
s i ty , D e p a r t m e n t o f H e m a t o l o g y wi th l e u k e m i a a n d 
l y m p h o m a we re s a m p l e d . T h e control g roup w a s c o n 
s is ted o f 30 heal thy sub jec ts . T h e s p e c i m e n s w e r e c o l 
lec ted with p roper m e t h o d s , cu l t u red a n d iden t i f ied . 
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T a b l o 1 . T h e distr ibut ion o f non - i nd igeneous bacter ia acco rd ing to the d i s e a s e . 

Number Normal 
of patients throat flora 

% 

A M L 12 4(33.3) 
A L L • - İ r 2(22.2) 
C M L 2 - (0.0) 
C L L 6 2 (33.3) 
Hodgkin 13 5 (38.5) 
Non-Hodgkin 13 2(15.4) 

Total 55 15(27.3) 

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

Non-indigenous 
bacteria Fungus A + B 

A B 

2 2 4 
1 . 2 4 

1 1 
1 2 1 
2 5 1 
5 2 4 

11 14 15 

T a b l e 2 . T h e types o f non - i nd igeneous bacter ia and their distr ibution acco rd ing to the d i s e a s e . 

A M L 12 6 (50.0) 11 3 2 1 1 - -

ALL 9 5 (55.6) 11 5 1 1 - - 1 -
C M L 2 1 (50.0) W$d# t - - - - - -
C L L 6 2 (33.3) 2 2 - - - - - - -
Hodgkin 13 3(23.1) âà 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 

T h e a n t i m i c r o b i a l s u s p e c t i b i l i t y o f n o n - i n d i g e n o u s 
m i c r o o r g a n i s m s we re tes ted acco rd ing to K i r b y - B a u e r 
me thod . 

R E S U L T S 

Forty ma le a n d 15 f ema le sub jec ts with l eukem ia and 
l y m p h o m a w e r e i n v e s t i g a t e d i n t h i s s t u d y . T h e 
a v e r a g e a g e w a s 3 0 . 2 ( range 1 9 m o n t h s — 7 5 years ) . 

T h e d i s t r i b u t i o n o f n o n - i n d i g e n e o u s m i c r o o r 
g a n i s m s acco rd i ng to the type of d i s e a s e w a s g iven in 
T a b l e 1. 

In 7 s u b j e c t s ; m o r e t han o n e t ype of n o n - i n 
d i g e n o u s m i c r o o r g a n i s m s w e r e o b s e r v e d . T h e types a n d 
their d istr ibut ions a m o n g the mal ignant d i s e a s e we re as 
in T a b l e 2. In H o d g k i n l y m p h o m a group norma l throat 
f lora w a s most ly o b s e r v e d , whi le in N o n - H o d g k i n lym
p h o m a pat ients a n d acu te l ymphocy t i c l e u k e m i a pat ients 
non - i nd igenous bac te r ia we re o b s e r v e d . 

T a b l e 3 . T h e d i s t r i b u t i o n o f f u n g u s c o l o n i s a t i o n 
acco rd ing to the d i s e a s e . 

Number of Number of patients with 
patients fungus colonisation (%) 

A M L 12 6 (50.0) 
ALL* 9 6 (66.7) 
C M L 2 2(100) 
C L L 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. 

I n c h r o n i c m y e l o y t i c l e u k e m i a a n d a c u t e l y m 
phocy t ic l eukem ia ; i so la ted fungi a n d their d istr ibut ion 
w a s s h o w n in T a b l e 3 . 
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T a b l e 4 . T h e distr ibut ion o f fungus co lon isa t ion acco rd ing to the age . 

Number of Normal throat Non-indigenous Fungus 

Age patients flora bacteria colonisation A + B Age 
(%) 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 

T a b l e 5 . T h e effect o f c h e m o t h e r a p y on throat f lora. 

Colonized 
Number of non-indigenous Colonized 

patients bacteria (%) fungus (%) 

I. Culture 55 18(32.7) 14(25.5) 
II. Culture 44 17(38.6) 12 (27.3) 
III. and Others 25 12(48.0) 12(48.0) 

T a b l e 6. T h e effect o f neu t ropen ia on throat f lora. 

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) 

T a b l e 7. T h e effect of ant ib iot ics on the throat f lora of the patients with l eukem ia and l y m p h o m a . 

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) 

T h e n o n - i n d i g e n o u s bac te r i a we re iso la ted f rom 
the pat ien ts i n 0 - 1 5 y e a r s o ld a n d 5 6 - 7 5 yea rs o ld . 
T a b l e 4 s h o w s the relat ion be tween a g e and non- in 
d i g e n o u s bac te r ia distr ibut ion. 

W h e n the f irst a n d o the r c u l t u r e s w e r e i n v e s 
t i ga ted , p e r f o r m e d c h e m o t h e r a p y a n d l ong s t a y I n 
hosp i ta l c a u s e d an i n c r e a s e i n both n o n - i n d i g e n o u s 
m ic roo rgan i sms and fungi (Tab le 5). 

In T a b l e 6 the effect of neu t ropen ia on the throat 
f lora pat ients with l e u k e m i a a n d l y m p h o m a w a s g iven . 
T h e p r e s e n c e o f neu t ropen ia w a s a s s o c i a t e d with an 
i n c r e a s e in iso lat ion of non - i nd i genous m ic roo rgan i sms 
a n d fungi . 

T h e effect of ant ib iot ics on the throat f lora of the 
pa t ien ts with l e u k e m i a a n d l y m p h o m a w a s g i v e n i n 
T a b l e 7. I t w a s o b s e r v e d that by us ing ant ib iot ics the 
co lon isa t ion of the non - i nd igenous bac te r ia d e c r e a s e d 
whi le co lon isa t ion with fungi i n c r e a s e d . 

T h e a p p l i c a t i o n o f a n t i f u n g a l t h e r a p y i n 
h e m a t o l o g i c a l m a l i g n a n c i e s pa t i en t s w i th c a u s e d a 
d e c r e a s e in f ungus c o l o n i s a t i o n . In T a b l e 8 the ef
fect o f an t i funga l d r u g s on h e m a t o l o g i c a l m a l i g n a n t 
d i s e a s e we re g i ven . 

Ant ib io t ic sensi t iv i ty tests w e r e app l i ed to the i so 
lated non - ind igenous bac te r ia (Tab le 9) . 
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T a b l e 8. T h e effect of ant i fungal u s a g e to the throat f lora 
of the pat ients with l e u k e m i a and l y m p h o m a . 

Number of 
culture 

Fungus 
colonisation (%) 

Cultures before 
antifungal usage 12 9 (75.0) 
Cultures after 
antifungal usage 19 4 (21.0) 

In the contro l g roup; fungus co lon isa t ion we re not 
o b s e r v e d a n d only in 3 c a s e s p hemoly t ic s t rep tococ
c u s we re o b s e r v e d . 

D I S C U S S I O N 

As g iven in T a b l e 1 ; 2 7 % of the s tudy group had nor
m a l throat f lo ra wh i l e the rest (%72,7) h a d non - i n -
d i g e n e o u s bac te r ia co lon isa t ion . 

I t w a s repor ted that the o c c u r e n c e of in fec t ion 
due to the n o n - i n d i g e n e o u s bacter ia has a high prob
ability for the pat ients with d e p r e s s e d immunity (7,8). 

In our s tudy popu la t ion , non - i nd igeneous bac te r ia 
we re o b s e r v e d in 4 7 % of all pat ients (Table 2). I t w a s 
prev ious ly repor ted that g r a m negat ive bacter ia c a u s e d 
mos t of the in fec t ions in pat ien ts with m a l i g n a n c i e s 
(3,5). G r a m pos i t ive n o n - i n d i g e n e o u s bac te r ia most ly 
we re p hemo ly t i c s t rep tococc i . In the 3 subjects of the 
contro l g roup p hemoly t i c s t rep tococc i we re iso la ted . 
Th i s event might be i nduced by the c l imate cond i t ions 
in E r z u r u m dur ing winter t ime. 

As s e e n i n T a b l e 3 ; f ungus co lon isa t ion we re ob
se r ved in 5 2 . 7 % of pat ients (1,8). 

N o r m a l throat f lo ra w e r e cu l t u red in H o d g k i n ' s 
l y m p h o m a (38.5%) and n o n - i n d i g e n e o u s bac te r ia were 
o b s e r v e d i n N o n - H o d g k i n L y m p h o m a (62 .2%) a n d 
acu te l ymphocy t i c l e u k e m i a (55 .6%) . Fung i we re i s o 
l a ted f rom c h r o n i c m y e l o c t i c l e u k e m i a ( 1 0 0 % ) a n d 
acu te lymphocyt ic l e u k e m i a (66.7 %). 

I n ou r s t u d y n o r m a l t h r o a t f l o r a w a s m o s t l y 
p r o d u c e d i n H o d g k i n l y m p h o m a . H o w e v e r fu r the r 
s tud ies are requ i red for th is point b e c a u s e the re lat ion
sh ip b e t w e e n the in fect ions and m i c r o o r g a n i s m s c u l 
tured in the the throat f lora of i m m u n o c o m p r o m i z e d 
pa t i en t s a r e not d e f i n e d v e r y w e l l ( 9 -10 ) . N o n - i n 
d i g e n o u s m i c r o o r g a n i s m s we re most ly o b s e r v e d in 0-
15 age ch i ld ren o r 56 -75 a g e adu l ts . T h e s e resul ts a re 
in a c c o r d a n c e with the d e p r e s s e d immuni ty in ch i ld ren 
a n d adul ts. 

As the dura t ion o f s tay in t he hosp i t a l , an in 
c r e a s e d rate of n o n - i n d i g e n e o u s bacter ia l co lon isa t ion 
we re o b s e r v e d . T h e s e resu l ts a r e in a c c o r d a n c e with 
the p rev ious reports in the l i teratures (8). 

An i n c r e a s e d co lon isa t ion rate o f n o n - i n d i g e n e o u s 
bacter ia we re o b s e r v e d as the n u m b e r o f neut rophi ls 
d e c r e a s e d . T h i s f ind ing w a s a l s o s u p p o r t e d b y the 
prev ious reports (2,3). 

An t i b i o t i cs c a u s e d d e c r e a s e d ra te o f c o l o n i s a 
tion of n o n - i n d e g e n e o u s bac te r i a , but i n c r e a s e d fun
g u s c o l o n i s a t i o n . T h e d i s c u s s i o n st i l l c o n t i n u e s o n 
the u s a g e o f p rophy loc t i c ant ib io t ics (6,8). We h a v e 
s u g g e s t e d that an t i b i og ram resu l t s in the ma l i gnan t 

T a b l e 9 . T h e ant ib iot ic sensi t iv i ty o f t h e i s o l a t e d non- ind igenous bacter i . 

Number of Number of Percent age'of 
sensitive the bacteria sensitivity (%) 
bacteria that test applied 

1 .Ceftazidime 39 47 83.0 
2.Ciprofloxacin 37 47 78.7 
3.0floxacin 
4. Amikasin 
5. Cefotaxime 

36 
10 
33 

47 
14 
47 

76.6 
71.4 
70.2 

6.Amp + Sulbactam 32 47 68.1 
7.Rifampin 22 33 66.7 
8.Amox-Clv. A. 31 47 66.0 
9.Netilmicin 9 14 64.3 
10.Cef riaxsone 30 47 63.8 
11.Erythromycine 21 33 63.6 
12.Cefuroxime 29 47 61.7 
13.Cefoperazone 27 47 57.5 
14.Tobramycin 8 14 57.1 
15.Clindamycin 18 33 54.6 
16.TMP-SMX 25 47 53.2 
17.Lincomycine 17 33 51.5 
18.Gentamycin 7 14 50.0 
19.Penisi l inG 16 33 48.5 
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h e m a t o l o g i c a l d i s e a s e s c o u l d b e u s e d i n d i rec t i ng 
t he rapy o n l y n e u t r o p e n i a a n d f e w e r o c c u r . O t h e r 
w i s e ; the de tec t i on o f c o l o n i z e d m i c r o o r g a n i s m s do 
not p rov ide e v i d e n c e for the ind ica t ion of t rea tment 

(1.5). 
In this s tudy, nistat in (5 pat ients) , ke toconazo le (5 

pat ients), a n d f l uconazo le (2 pat ients) were u s e d as a n 
tifungal d rugs . A l t hough it is c l a imed that; the u s a g e of 
ant i fungal theraphy c a u s e d d e c r e a s e d fungus c o l o n i s a 
tion, further s tud ies a re requ i red for con format ion . 

Ant ib io t ic sensi t iv i ty tests we re app l ied to the iso
lated n o n - i n d i g e n e o u s bac te r ia and they we re most ly 
s e n s i t i v e t o c e f t a z i d i m e , c i p r o f l o x a c i n , o f l o x a c i n , 
amikac in a n d ce fo tox ime (Tab le 9). 

WITH LEUKEMIA AND LYMPHOMA 7 7 

L ö s e m i v e l e n f o m a l ı h a s t a l a r d a a e r o b 
b a k t e r i y e l v e f u n g a l b o ğ a z f l o r a s ı 

55 lösemi ve lenfomalı hasta ile 30 sağlıklı kontro
lün aerob bakteriyel ve fungal boğaz floraları ince
lendi. Üretilen flora dışı mikroorganizmaların türleri 
ve hastalık tiplerine göre dağılımının yanı sıra, 
yaşın, kemoterapi ve hastanede kalma süresinin, 
nötropeninin, antibiyotik ve antifungal kullanma
nın, hematolojik maligniteli hastaların boğaz flora
ları üzerine etkileri araştırıldı. Üretilen patojen bak
terilere antibiyotik duyarlılık testleri uygulandı. 

Sonuçta en sık izole edilen bakteriler gram pozitif
lerde p hemolitik streptococcus, coagulase pozitif 
stafilokok, gram negatiflerde Pseudomonas aeru
ginosa ve klebsiella oldu. Mantarların tamamı pe-
nisilyum olan biri dışında kandida idi. Normal flora 
bakterileri en sık olarak (%38.5) Hodgkin lenf oma 
grubunda görülürken; patojen bakteriler en sık 
Non Hodgkin (%69.2) ve akut lenfositik lösemi 
(%55.6) gruplarından, mantarlar ise kronik miye-
lositik lösemi (% 100) ve akut lenfositik lösemi 
(%66.7) olgularından üretildi. Çocuklarda ve yaşlı
larda flora dışı mikroorganizma üreme sıklığının 
saptanması yanısıra; kemoterapi ve uzun süre 
hastanede kalma ile, nötropeninin etkisi ile boğaz 
florasında flora dışı mikroorganizma üreme sıklığı

nın arttığı (p<0.05), prof laktik antibiyotik kullanma
nın patojen bakteri üreme oranını azalttığı (p<0.05) 
fakat mantar üreme oranını artırdığı (p<0.05), pro-
flaktik antifungal Haç kullanımının ise boğaz kültü
ründe mantar üremesi olasılığını düşürdüğü sap
tandı (p<0.05). Antibiyogram sonucunda duyarlı 
antibiyotikler arasında ilk sıralar; ceftazidime, ci
profloxacin, ofloxacin, arnikasın, cefotaxime al
mıştır. [Turk J Med Res 1994; 12(2): 73-77] 
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