
değildir. Tahmin edileceği ve birçok çalışmada gösterildiği üzere hastalarda ki 
değişim, bu üç girişimin ortak ya da kümülatif etkisi, bu müdahalelerin birinin 
oluşturacağı etkiden daha büyük olacaktır (3-5).

Koroner anjiyografinin durumsal anksiyeteyi arttıran bir durum 
olması, koroner arter hastalığı tanısı alan hastaları eğitilmeye hazır hale 
getirmesi, çalışmamızda göz ardı edilen bir durum değildir. Kaldı ki, orta 
düzeyli anksiyetenin eğitime hazırlayıcı, yüksek düzeydeki anksiyetenin 
ise eğitimin etkisini azaltacağı gösterilmiştir. Bu durum yalnızca koroner 
arter hastaları için değil, tüm kronik hastalara verilecek eğitim çalışma-
larında etkili bir faktördür. Çalışmanın tasarımı gereği, kontrol grubu 
kullanılmaması, kontrol ve hasta grupları arasında var olabilecek potan-
siyel anksiyete düzey farklılığından ya da başka farklılıklardan doğacak 
hataları oluşturmaması da hastaların kendisiyle (müdahale öncesi ve 
sonrası) karşılaştırılmasının başka bir avantajıdır (6, 7).

Araştırmamızda hastalara eğitim verilirken, Prochaskanın 1977’de 
tanımladığı transteoretik model, davranış değişikliğinin hangi evresinde 
nasıl eğitim verileceği konusunda iyi bir rehber olan davranış değişikli-
ğinin evresine değinilmemiştir. Ancak sağlık inanç modeli, planlı davra-
nış modeli vb. davranış değişikliği modelleri de kullanılmamıştır. Bunun 
nedeni bu araştırmamızda tek bir davranışsal soruna yönelik değil, 
alkol, sigara, obezite, egzersiz sürelerinin arttırılması, sağlıklı vücut 
ağırlığının korunması gibi birden çok davranış değişikliği ile uğraşmanın 
istatistiksel yönden analiz edilmesi ve yorumlanması imkansız sayıda 
hasta grubu oluşturacağı dikkate alınması gerekir (7).

Sonuç olarak; araştırmamızın koroner arter hastalarına birden çok 
konuda tek bir sağlık personelinin verdiği kısa süreli eğitim ve danışman-
lığının davranış değişikliği oluşturup oluşturmadığının ortaya koyulması 
amaçlanmış ve obezite, egzersiz sürelerinin arttırılması, sağlıklı vücut 
ağırlığının korunmasında ve bazı klinik verilerde düzelmelerin bu tür bir 
yaklaşımın yararlı sonuçlar oluşturulabileceği gösterilmiştir. Alkol ve siga-
ra gibi farklı bağımlılık biçimleri için davranışlarda düzelmenin olmayışı 
da, bu tarz bir eğitimin yetersiz kalacağını gösteren diğer bulgulardır. 
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QT interval prolongation due to 
metronidazole administration

Metronidazol uygulamasına bağlı QT uzaması

The drug induced Q-T prolongation might lead to torsades de 
pointes (TdP), ventricular tachycardia and sudden cardiac death. 
Several antimicrobial agents, such as erythromycin, clarithromycin, 
fluoroquinolones, halofantrine and pentamidine can cause QT prolon-
gation. Metronidazole is a widely used antimicrobial agent and the 
effect of this drug on QT interval is not well documented (1).

A 71-year-old female patient was admitted to emergency unit with 
severe dyspnea, angina, and orthopnea symptoms in the preceding 5 days. 
She was on treatment for chronic obstructive lung disease, diabetes mel-
litus, hypertension and coronary artery disease. She also had a history of 
drug-induced QT prolongation associated with moxifloxacin. 
Electrocardiogram (ECG) on admission showed atrial fibrillation with a 
ventricular rate of 82 /minute. The corrected Q-T interval was 396 msec 
(Fig. 1). She was treated with diuretics, angiotensin converting enzyme 
inhibitors, omeprazole and bronchodilators. On follow up diagnosis of noso-
comial pneumonia was made and intravenous metronidazole was initiated. 
Two days after the initiation of antimicrobial therapy, the QT interval pro-
longed (corrected Q-T interval, 559 msec) and the T waves were inverted 
(Fig. 2). Laboratory tests, including serum potassium and magnesium levels, 
were within normal limits. Metronidazole was immediately stopped and the 
ECG of the patient returned to normal within 48- hours. 

Commonly prescribed drugs, such as antibiotics, psychotropic 
agents and histamine H1-receptor antagonists, can prolong cardiac 
repolarization and might trigger a polymorphic ventricular tachycardia 
called torsades de pointes (1). Azole derivatives including ketocon-
azole, itraconazole and fluconazole can also prolong QT and trigger TdP 
directly or by interacting with other QT prolonging agents (2). 

Figure 1. Electrocardiogram before metronidazole administration 
(Corrected Q-T interval: 396 msec)

Figure 2. Electrocardiogram after metronidazole administration 
(Corrected Q-T interval: 559 msec)
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The mechanism of QT prolongation during metronidazole adminis-
tration is unclear. Metronidazole is a widely used antimicrobial medica-
tion and is a potent inhibitor of CYP3A4 and CYP2C9 isoenzymes. 
Theoretically, it may cause QT prolongation by inhibiting the metabolism 
of other drugs that have potential to cause QT prolongation. The patient 
was also taking omeprazole. Omeprazole is also a competitive inhibitor 
of the enzymes CYP2C19 and CYP2C9, and may therefore interact with 
drugs that depend on them for metabolism (3). As a result of this 
mechanism metronidazole with the concomitant use of omeprazole may 
cause indirectly QT prolongation and TdP through its interaction with 
other QT prolonging agents (4). However, in our case, the patient was 
not taking any other medications that may interact with these enzymes 
or have potential to cause QT prolongation. We thought that metronida-
zole caused QT prolongation by another mechanism that we do not 
know. There is only one case in the literature showing that metronida-
zole alone can cause QT prolongation (5). 

In our patient there were no predisposing factors for QT prolonga-
tion such as electrolyte imbalance or administration of other medica-
tions known to prolong QT interval. There were no medications discon-
tinued within a relatively short time line before initiating metronidazole. 
She had similar problems in the past associated with fluoroquinolone 
use and might therefore be a carrier of a silent mutation in one of the 
congenital long QT syndrome-associated genes.

These patients are at high risk for developing QT prolongation and 
TdP when exposed to drugs which affect potassium channels. As a 
result the arrhythmogenic properties of metronidazole should be evalu-
ated carefully, and avoid prescribing to patients at high risk for drug-
induced TdP, such as elderly patients with structural heart disease, 
renal failure or impaired liver function.

Metronidazole is widely used antimicrobial agent and the potential 
of this agent to prolong QT is not well documented. This case report 
shows that intravenous metronidazole can prolong QT interval in sus-
ceptible patients and it should be used with close monitoring of the ECG.
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Thirty-six years with the same prosthetic 
mitral valve

Aynı mitral protez kapakla otuz altı yıl

A 62-years-old female patient presented to our clinic with right 
heart failure. On her past medical history there was a history mitral 
valve surgery 36 years ago, which was performed for replacement of 
stenotic rheumatic mitral valve with Starr-Edwards cage-balled pros-
thetic valve. She was doing well except a history of transient ischemic 
attack nearly 30 years ago. Recently she developed clinical signs of 
right heart failure. On echocardiogram there was an excellent working 
prosthetic mitral valve, with gradients of 12/6 mmHg (maximum/mean) 
and no mitral regurgitation (Fig. 1). However, it was seen that she had 
severe tricuspid stenosis with gradients of 15/7 mmHg (maximum/mean) 
and also severe tricuspid regurgitation. After compensation of patient, 
coronary angiography and ventriculography was performed and patient 
was scheduled for tricuspid valve surgery (Fig. 2, 3). 

Figure 2. Left ventriculographic view of a Starr-Edwards cage-balled 
prosthetic mitral valve

Figure 1. Transthoracic Doppler echocardiographic view of mitral 
valve gradients 
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