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ABSTRACT

The Turkish Ministry of Health has released a regulation in February 2003 in order to decrease, first the

antibiotic expenses and second, inappropriate use of antimicrobial agents. The aim of this study is to assess

the impact of this nationwide antibiotic restriction (NAR) in the most active stem cell transplantation unit (SCTU)

in Turkey. All patients followed up in SCTU and had received antimicrobial therapy in the period of four months

before and after NAR were evaluated retrospectively. The appropriateness of antimicrobial treatments was as-

sessed by two ID specialists and one ID professor. Disagreements between investigators were solved by dis-

cussion and review of published guidelines. There were 10 and 25 patients who were on antimicrobial therapy

in the 1st (before NAR) and 2nd (after NAR) group, respectively. Seventeen of the patients had undergone allo-

geneic stem cell transplantation, while 6 were allogeneic bone marrow recipients and 12 were autologous pe-

ripheral stem cell recipients. The antibiotic days per patient was 33.4 and 19.4 in the first and second gro-

ups respectively (p=0.036). Although it was not significant, the appropriateness of antibiotic regimens used

in the second group was higher than the first group (OR: 5, CI: 0.9-26.4, p= 0.059). The significantly lower

antibiotic day per patient in the 2nd group may be the result of collaboration between infectious diseases and

hematology physicians settled after NAR in our hospital. NAR had reduced the antimicrobial use in our unit ma-

inly by providing collaboration between infectious diseases and hematology departments.
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ÖZET

Ulusal antibiyotik k›s›tlama politikalar›n›n bir kök hücre nakli ünitesinde
antibiyotik kullan›m›na etkisi

Türkiye Sa¤l›k Bakanl›¤› 2003 fiubat›nda öncelikle antibiyotik masraflar›n›, ard›ndan uygunsuz antibiyotik

kullan›m›n› azaltmak için bir uygulama bafllatt›. Bu çal›flman›n amac›, bu ulusal antibiyotik k›s›tlama (UAK) poli-



INTRODUCTION

There is a growing concern on wisely use
of antimicrobial agents. The high cost of the
antimicrobial therapy is a threat to viability
of health care systems. Inappropriate use of
antimicrobial agents results in emergence of
resistant pathogens, persistent infections,
and adverse events, which all contribute to
increased cost. This issue is prominent espe-
cially in in-hospital use[1,2]. In developed co-
untries some interventions are made to imp-
rove use of antimicrobials (e.g. antimicrobial
monitoring programs, restriction on some
antimicrobials, using empirical therapy gu-
idelines etc.)[1]. The Turkish Ministry of He-
alth has released a regulation in February
2003 in order to decrease, first the antibiotic
expenses and second, inappropriate use of
antimicrobial agents[3]. The aim of this study
is to assess the impact of this nationwide an-
tibiotic restriction (NAR) in the most active
stem cell transplantation unit in Turkey.

MATERIALS and METHODS

Antibiotic Policy

In our hospital there was no established
restriction policy on antibiotic usage until
the release of the NAR by government in Feb-
ruary 2003. This regulation categorized the
antimicrobial agents into 4 groups (Table 1).
The first group contains the antibiotics that
can be prescribed by any physician. The se-
cond group antibiotics can be prescribed by
specialists. The third group antibiotics can

be prescribed by specialists for only three
day use and an ID specialist approval is ne-
cessary for longer treatments. The last group
antibiotics can be prescribed by only ID spe-
cialists (Table 1).

Hospital Setting

The hematopoietic stem cell transplanta-
tion unit is located in the Department of He-
matology of Ankara University School of Me-
dicine and has 6 beds inside and additional
2 beds outside the unit used for step-down.
In the unit approximately 150 transplantati-
on procedures are performed annually.

Collection of Data

All patients who had received antimicro-
bial therapy in the period of four months be-
fore and after NAR were evaluated retrospec-
tively. The appropriateness of antimicrobial
treatments was assessed by two ID speci-
alists and one ID professor. Disagreements
between investigators were solved by discus-
sion and review of published guidelines[4,5]. 

Any antibiotic treatment fulfilling one of
the following criteria was judged as inapp-
ropriate:

1. No need for an antibiotic (the patient
had no evidence of infection or indication for
prophylaxis),

2. The spectrum of the antibiotic was over-
ly broad,

3. The spectrum of the antibiotic was not
broad enough,
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tikas›n›n Türkiye’deki en aktif kök hücre nakli ünitesindeki etkisini araflt›rmakt›r. Geriye dönük olarak kök hücre

nakli ünitesinde takip edilen hastalar›n bu politikadan dört ay önce ve sonra antibiyotik kullan›mlar› de¤erlendi-

rildi. Antibiyotik kullan›m›n›n uygunlu¤u iki infeksiyon hastal›klar› uzman› ve bir infeksiyon hastal›klar› profesörü

taraf›ndan de¤erlendirildi. ‹nceleyenler aras›ndaki uyuflmazl›klar tart›flma ve yay›nlanm›fl k›lavuzlarla çözüldü.

UAK öncesi 10, UAK sonras› 25 hasta de¤erlendirildi. Onyedi olguya allojeneik kök hücre nakli yap›lm›fl iken al-

t› olgu allojeneik nakil bekleyen al›c› ve 12 olgu otolog periferik kök hücre nakli hastas› idi. S›ras› ile birinci ve

ikinci grupta hasta bafl›na antibiyotik kullan›m günleri 33.4 ve 19.4 gün idi (p= 0.036). Her ne kadar anlaml›

de¤ilse de antibiyotik kullan›m uygunlu¤u ikinci grupta biraz daha yüksek idi (OR: 5, CI: 0.9-26.4, p= 0.059).

‹kinci grupta antibiyotik kullan›m günü azl›¤›, infeksiyon hastal›¤› konsültan› ve hematoloji doktorlar› ve klinikle-

ri aras›ndaki yak›n iliflkiye ba¤l› olabilir.

Anahtar Kelimeler: Antibiyotik k›s›tlamas›, Kök hücre nakli.



4. The spectrum of antibiotics was over-
lapped,

5. There was an equally effective drug ava-
ilable at a lower cost,

6. The dosage of the antibiotic was inapp-
ropriate,

7. The duration of the therapy was inapp-
ropriate.

Statistical Analysis

Chi-square test was performed to compare
categorical variables and a p value of < 0.05
was accepted as significant. Incidence rate ra-

tio analysis was performed for antibiotic day
per patient. Software package STATA 7.0 (Col-
lege station, TX) was used for analysis.

RESULTS

There were 10 and 25 patients who were
on antimicrobial therapy in the 1st (before
NAR) and 2nd (after NAR) group, respectively.
Median age was 36 years (range: 20-59) in
both groups. Seventeen of the patients had
undergone allogeneic stem cell transplantati-
on, while 6 were allogeneic bone marrow re-
cipients and 12 were autologous peripheral
stem cell recipients. The antibiotic days per
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Table 1. Antimicrobial agents groupped according to NAR

1st group 2nd group 3rd group 4th group

Amoxicillin Acyclovir (pe) Amphotericin B Ganciclovir

Amoxicillin-clavulanate Famcyclovir (non-lipid formulation) Amphotericin B 

Ampicillin Clarithromycin (pe) Amikacin (lipid-formulations)

Ampicillin-sulbactam Lamivudine Azlocillin Vancomycin

Clindamycin Nafcillin Aztreonam Teicoplanin

Chloramphenicol Ribavirin Fluconazole (pe) Imipenem

Metronidazole Rifabutin Carbenicillin Meropenem

Ornidazole Rifampin (po, pe) Levofloxacin (pe) Piperacillin-tazobactam

Penicillin Cefoxitin Mezlocillin Ticarcillin-clavulanate

Cefuroxime Streptomycin Moxifloxacin (pe) Anti HIV drugs

Cefazolin Valacyclovir Netilmicin

Tiamphenicol Antituberculous drugs Ofloxacin (pe)

Pefloxacin (pe)

Piperacillin

Cefepime

Cefoperazone

Cefoperazone-sulbactam

Cefotaxime

Ceftizoxime

Ceftriaxone

Ciprofloxacin (pe)

Tikarcillin

Tobramycin

pe: Parenteral, po: Per oral



patient was 33.4 and 19.4 in the first and se-
cond groups respectively (p= 0.036). Altho-
ugh it was not significant, the appropriate-
ness of antibiotic regimens used in the se-
cond group was higher than the first group
(OR: 5, CI: 0.9-26.4, p= 0.059).

DISCUSSION

Inappropriate use of antimicrobial agents
in hospitals makes a big amount in health
expenditures. It is reported that 25-33% of
the hospitalized patients receive antibiotic
therapy and 22-65% of these therapies are
inappropriate[2]. Due to prolonged neutrope-
nia and immunosuppression, the patients in
hematopoietic stem cell transplantation
units are at risk for severe infections and re-
ceive broad-spectrum antimicrobial agents.
As infections in stem cell recipients progress
rapidly and usually the etiologic agent can
not be isolated, the antimicrobial therapy
should be initiated empirically and promptly.
Although this practice has reduced the infec-
tious mortality, it might result in overuse of
antibiotics and in the emergence of drug re-
sistant microorganisms[6]. Both universal
and national guidelines are published for the
therapeutical approach to patients with feb-
rile neutropenia and are adopted to our hos-
pital[4,5]. In our study, empirical therapies
were in accordance with the febrile neutrope-
nia guidelines in both groups, however, alt-
hough not significant statistically, appropri-
ateness was higher in 2nd group [7/12 (58%)
vs 20/23 (86%), p= 0.059]. The most com-
mon reason for inappropriateness in both
groups was, using antimicrobial agents lon-
ger than needed. As a result, the antibiotic
day per patient was significantly lower in the
2nd group than the 1st group (33.4 days in
the 1st, 19.4 days in the 2nd group, p=
0.036). This may be due to the collaboration
between infectious diseases and hematology
physicians settled after NAR in our hospital. 

To our knowledge, this is a pioneer preli-
minary study in Turkey assessing the impact

of NAR in a hematopoietic stem cell transp-
lantation unit. However the study has some
limitations. First of all, the study period was
not long enough thus number of the patients
was low. Secondly, the social security sys-
tems in which the patients were included we-
re different from each other, thus the cost of
the same antimicrobial agent showed signifi-
cant difference from patient to patient. This
made the antibiotic cost hard to analyze.

CONCLUSION

NAR had reduced the antimicrobial use in
our unit mainly by providing collaboration
between infectious diseases and hematology
departments. 
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