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Editore Mektup

Letter to the Editor

Relationship between elevated serum
gamma-glutamyltransferase activity and
slow coronary flow

Sayin Editor,

Derginizin Nisan 2009 tarihli 3. sayisinda Saymn
Sen ve ark’nin “Yiiksek serum gama-glutamiltransferaz
aktivitesi ile yavag koroner akim arasindaki iligki”!"
baglikli makaleleri ve bu makale ile iligkili olarak Sayin
Agirbagh tarafindan kaleme alinan “Yavag koroner
akim™? baglikli editdryal yorum yer almaktadir. Sen
ve ark. tipik anginasi olan veya noninvaziv testlerde
iskemi goOsterilmis bir hasta grubunda artmis gama-
glutamiltransferaz aktivitesi ile yavas koroner akim
(YKA) arasindaki iligkiyi incelemislerdir. Editoryal
yorumunda da, Sayin Agirbagh agirlikli olarak per-
kiitan girigsimler sonrasi gelisen YKA ile ilgili degerli
giincel bilgileri okuyuculara aktarmistir. Ancak, Sen
ve ark’nin makalesi ile Sayin Agirbasl’nin editoryal
yorumu arka arkaya okundugunda YKA’nin tanimai ile
ilgili kardiyoloji terminolojisinde var olan karigikligin
etkisini gosterdigi anlagilmaktadir. Soyle ki, Sen ve
ark. caligmalarinda, artik “primer YKA” ya da “YKA
fenomeni” olarak isimlendirilen klinik tabloyu tasiyan
hastalar1 incelemisler ve bu klinik tablonun etyopatoge-
nezi ile ilgili gelistirdikleri hipotezi sinamiglardir. Sayin
Agirbaglt da editéryal yorumuna “sekonder YKA” ya
da “no-reflow fenomeni” olarak bilinen klinik tabloyu
ve Onemini tanimlayarak baglamis ve agirlikli olarak
bu tablonun klinigi, tedavisi ve alternatif degerlendirme
yontemleri ile ilgili cok degerli bilgiler vermigtir. Hem
okuyucularda olasi bir kafa karigikligin1 gidermek, hem
de her ikisi de YKA olarak adlandirilmis olan iki farkli
tabloyu yeni isimleriyle hatirlatmak icin agagidaki bilgi-
leri okuyucularin dikkatine sunuyorum.

Yavas koroner akim tanimi Gibson’un Onerdigi
TIMI kare sayis1 Olciimiine dayanir ve opak madde-
nin vaskiiler yapilarda ilerlemesinin gecikmesi sek-
linde kendini gosterir®’ Bu durum, primer YKA ve
sekonder YKA olmak iizere iki ana baglik altinda
incelenir. Primer YKA icin literatiirde kullanilan ve
daha yaygin olan diger isim YKA fenomenidir. Yavas
koroner akim fenomeni artik yeni ve ayr1 bir hastalik
olarak kabul edilmektedir.® Tiim anjiyografilerde %4
siklikta goriilmektedir.”! Bu fenomenin yeni bir klinik
tablo olarak tanimlanmasi, hastalarin bir takim ortak

ozelliklerine dayandirilmaktadir. Bu hastalar siklikla
kararsiz anjina pektoris klinik tablosuna benzer bir
sekilde istirahat anjinasi ile acil servislere bagvurmak-
tadirlar. Ayrica, istirahat EKG’lerinde dinamik iskemik
ST ve T degisiklikleri bulunmaktadir. Bu hastalarin
biiyiik cogunlugu erkek olup sigara igiciligine yiiksek
oranda rastlanmaktadir. Koroner arterlerinde tikayici
bir darlik bulunmamasina ragmen hastalarin %80’inde
gogiis agris1 ataklar1 tekrarlamakta ve 1/3’tinde hasta-
neye tekrar yatiglar gozlenmektedir® Patogenezinde
koroner akim rezervinin korunmug olmasina ragmen
istirahat mikrovaskiiler direncinin artmasinin oldugu
disiiniilmektedir.”’ Bu klinik tablo i¢in literatiirde son
onerilen isim “kardiyak sendrom Y”dir.®

Sekonder YKA ise belirgin bir nedene baglanabi-
len YK A’dir. En sik olan ve en iyi bilinen sekli akut
koroner sendromlarda primer perkiitan girisim son-
ras1 goriilen YKA’dir. “No reflow” fenomeni olarak
da adlandirilir. Girigim yapilan bolgede herhangi bir
rezidiiel darlik kalmamasina ragmen antegrat akimda
azalma olmasidir; %I1-2 oraninda goriiliir. Daha ¢ok
aterosklerotik plak veya trombiisiin damarin mekanik
manipiilasyonu sirasinda distale embolizasyonu sonu-
cu olugur. Devam eden anjina ve siirekli ST yiiksekli-
gi ile birliktedir. Alt1 yillik mortaliteyi dort kat artirir.
Diger sekonder YKA nedenleri ise koroner ektaziler-
deki YKA, iyatrojenik hava embolisine bagli YKA ve
baz1 bag dokusu hastaliklarinda goriilen YKA’dir.

Yavag koroner akim konusundaki kavram karigik-
lig1 olasiligimi azaltmak igin ilgili yazilarda sadece
“YKA” terimi yerine, sozii gecen tablonun niteligine
gore “primer YKA ya da YKA fenomeni” ile “sekon-
der YKA ya da no-reflow fenomeni” tanimlamalarinin
kullanilmasinin daha yararl1 olacagi kanaatindeyim.

Saygilarimla,
Dr. Tugrul Norgaz

Acibadem Universitesi Kardiyoloji Anabilim Dali,
Acidaem Kocaeli Hastanesi, Yeni Mahalle
Inkllap Cad., No: 9, 41100 Kocaeli, Istanbul.

Tel: 0262 - 317 41 24 e-posta: tnorgaz@yahoo.com

KAYNAKLAR

1. Sen M, Ozli MF, Basar N, Ozcan F, Glingor O, Turak
O. et al. Relationship between elevated serum gamma-



362

Turk Kardiyol Dern Ars

glutamyltransferase activity and slow coronary flow.
Tiirk Kardiyol Dern Ars 2009;37:168-73.

2. Agirbagh M. Slow coronary flow [Editorial com-
ment]. [Article in Turkish] Tiirk Kardiyol Dern Ars
2009;37:174-76.

3. Gibson CM, Cannon CP, Daley WL, Dodge JT IJr,
Alexander B Jr, Marble SJ, et al. TIMI frame count: a
quantitative method of assessing coronary artery flow.
Circulation 1996;93:879-88.

4. Beltrame JF, Limaye SB, Horowitz JD. The coronary
slow flow phenomenon-a new coronary microvascular
disorder. Cardiology 2002;97:197-202.

5. Diver DI, Bier JD, Ferreira PE, Sharaf BL, McCabe C,
Thompson B, et al. Clinical and arteriographic charac-
terization of patients with unstable angina without criti-
cal coronary arterial narrowing (from the TIMI-IITA
Trial). Am J Cardiol 1994;74:531-7.

6. Beltrame JF, Limaye SB, Wuttke RD, Horowitz JD.
Coronary hemodynamic and metabolic studies of
the coronary slow flow phenomenon. Am. Heart J.
2003;146:84-90.

7. Fineschi M, Bravi A, Gori T. The “slow coronary flow”
phenomenon: evidence of preserved coronary flow
reserve despite increased resting microvascular resis-
tances. Int J Cardiol 2008;127:358-61.

8. Fineschi M, Gori T. Coronary slow flow: Description of
anew “cardiac Y” syndrome. Int J Cardiol 2008 Aug 11.
[Epub ahead of print] doi:10.1016/j.ijcard.2008.05.076

Relationship between elevated serum
gamma-glutamyltransferase activity and
slow coronary flow

Dear Editor,

Coronary slow flow (CSF) is a frequent phenomenon
encountered during coronary angiographic proce-
dures, whose precise physiopathological mechanisms
have yet to be defined. It has come into prominence
as well, partly because of the intensive research
contribution of Turkish investigators. Gibson et al.’s
paper'!! defining the quantification of coronary artery
flow -so called as TIMI frame count (TFC)- has been
a cornerstone in this research area. This pioneering
paper not only provided evidence for normal refer-
ence values and reproducibility of the method, but
also explained anatomic landmarks and fundamentals
of the method in detail, with an extensive discussion
on pitfalls and limitations of the TFC method. I have
quite often noted that the methodological aspects of
this method are overlooked, rendering the findings
of some studies subject to major drawbacks. On the
occasion of an article published in another journal, I

previously underlined the importance of CSF defini-
tion and image acquisition rates.”

Sen et al.’s paper, recently published in the Archives
of the Turkish Society of Cardiology,” is interest-
ing in that it points out a different aspect of the CSF
phenomenon by indicating a relationship with serum
gamma-glutamyltransferase activity. Frankly, I appre-
ciate the authors for their study and their efforts to
avoid most of the methodological errors by exclusion
of patients receiving intracoronary nitrate injection
and utilization of similar contrast media, same-sized
catheters, and automatic coronary injection system.
However, the definition of CSF without consideration
of variations in image acquisition rates makes their
study prone to methodological bias. The authors used
a recording speed of 25 frames/sec which resulted
in considerably low TFC values compared to those
reported by Gibson et al. whose image acquisition rate
was 30 frames/sec. The resulting TFC values for their
control group in comparison with those of Gibson et
al. were as follows: 27.1 vs. 36.2 for the left anterior
descending (LAD) coronary artery; 16.6 vs. 21.1 for
the mean corrected TFC of the LAD; 16.3 vs. 22.2 for
the left circumflex coronary artery; and 15.5 vs. 204
for the right coronary artery. If the authors had con-
sidered this difference in image acquisition rate and
adjusted their TFCs for an acquisition speed of 30 fps
(by multiplying each TFC by a conversion factor of
1.2) as described by Gibson et al.!'’ and Vijayalakshmi
et al., they would have had more comparable TFCs
similar to reference values given by Gibson et al.

Actually, this lack of adjustment (as it was valid
for each group of patients) would have no effect on
the comparisons of the three groups in their study.
However, the authors defined CSF according to the
criteria based on the reference values of Gibson et
al. (a TFC greater than two standard deviations from
the normal range for a particular coronary artery).
Thus, it is clear that their mean values represent some
degree of underestimation and do not reflect the actu-
al TFCs seen in CSF patients. This may well require
re-analysis of their data with adjusted TFCs.

Of note, the authors defined CSF for individual coro-
nary arteries. Therefore, the CSF group was some-
what “heterogenous” with a combination of patients
having slow flow in “different” coronary arteries
and varying CSF severity. From this point of view, I
believe that a more “standardized and homogenous”
classification of patients may require a CSF definition
based on the average TFC derived from the sum of
three coronary arteries compared to reference values
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or a general definition of CSF in all coronary arteries.
Indeed, I wonder how the presence of CSF in only
one, two, and three coronary arteries would affect
their results, as classification of patients based on the
number of arteries with CSF would throw more light
on the relationship of CSF and its severity with serum
gamma-glutamyltransferase activity.

Depending on their methodology and database, the
authors may find these issues worthy of consideration
to improve and reinforce their impressive findings.

Ibrahim Basarici, M.D.

Department of Cardiology,

Medicine Faculty of Akdeniz University,
07059 Antalya, Turkey

Tel: +90 242 - 249 68 06

e-mail: ibasarici@akdeniz.edu.tr
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Author’s reply

Dear Editor,

First of all, we would like to express our appreciation to
Dr. Basarici for his valuable comments on, and contri-
bution to our article published in your journal.l"

The images obtained by cineangiography in the study
of Gibson et al.'”! were recorded at the rate of 30 frame/
sec. In accordance with the remark of Dr. Bagarici, we
adjusted the TIMI frame counts (TFC) obtained at
a speed of 25 frame/sec for an acquisition speed of
30 frame/sec as recommended by Vijayalakshmi et

al.’! After this adjustment, five patients in the control
group shifted to the coronary slow flow (CSF) group,
but this change made no difference in the comparison
of the two groups (Table 1).

Table 1. TIMI frame counts (TFC) in patients with coronary
slow flow (CSF) and in subjects with normal coronary flow

CSF group (n=95) Control group (n=81)

(Mean+SD) (Mean+SD) p
LAD 53.3+6.5 32.2+4.8 <0.01
CcTFC of LAD 35.5+3.9 21.5+341 <0.01
Lex 26.7+3.6 19.5+3.3 <0.01
RCA 25.4+6.2 18.6+2.9 <0.01
Mean TFC 29.2+2.5 19.8+2.3 <0.01
GGT (U/l) 30.4+7.2 22.2+5.2 <0.01

LAD: Left anterior descending artery; cTFC: Corrected TIMI frame count;
Lex: Left circumflex artery; RCA: Right coronary artery; GGT: Gamma-
glutamyltransferase.

When we re-evaluated our findings and grouped
the patients according to the number of the arteries
showing CSF, we observed that serum gamma-glu-
tamyltransferase (GGT) levels showed a slight eleva-
tion as the number of coronary arteries with CSF
increased, but these elevations in serum GGT levels
were not statistically significant. There were 55 (58%),
26 (27%), and 14 (15%) patients having CSF in one,
two, and three coronary arteries, respectively, and the
corresponding GGT levels in these groups were 30.2,
30.5, and 30.9 (U/1) (p=0.34). One possible reason for
this insignificance might be the fact that the majority
of patients with CSF had slow flow in one coronary
artery. Nonetheless, our findings did not suggest a link
between serum GGT levels and the severity of CSF.

It is clear that further studies are needed to understand
the role of serum GGT levels in the pathophysiology
and prevalence of CSF.

Nihat Sen, M.D.
Firat Ozcan, M.D.

Department of Cardiology, Tiirkiye Yiiksek Ihtisas
Heart-Education and Research Hospital,

06100 Sihhiye, Ankara, Turkey.

Tel: +90 312 - 306 18 29

e-mail: nihatdrsen@yahoo.com
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The relationship between nonalcoholic fatty
liver disease and the severity of coronary artery
disease in patients with metabolic syndrome

Dear Editor,

We have read the article entitled “The relation-
ship between nonalcoholic fatty liver disease and
the severity of coronary artery disease in patients
with metabolic disease” by Alper et al.! with great
interest. We congratulate the authors for making an
important but frequently neglected manifestation of
metabolic syndrome, a current issue. In their study,
they compared the patients with and without nonalco-
holic fatty liver disease (NAFLD). The angiographic
severity of the coronary artery disease was found
to be higher in patients with NAFLD, suggesting
that these patients need a more vigorous treatment
against cardiovascular risk factors. Actually, NAFLD
is a hepatic manifestation of metabolic syndrome, in
which serum transaminase levels are increased in the
majority of patients.”! It is an increasingly recognized
condition that has potential to progress to end-stage
liver disease. It is well known that statins may some-
times be associated with hepatotoxicity, which is
manifested by increased transaminase levels. For this
reason, statins should be used with caution when the
ALT level is three times higher than the upper limit
of normal values.’! However, we have observed that
some of our colleagues hesitate about the prescrip-
tion of lipid lowering drugs, especially the statins,
in patients with transaminase levels lower than three
times the upper limit. Statins are valuable agents that
not only lower the cholesterol levels, but also have
pleiotropic effects through their molecular properties.
Deprivation from statin makes many coronary artery
disease patients expose to substantially increased risk
for future events. As shown by Alper et al., this expo-
sure is more severe if the patient also has NAFLD.
At this point, the question is “Is it really risky to use
statins in patients with NAFLD in the presence of
elevated transaminase levels?”. To address this ques-
tion, some studies have been performed and beneficial
effects have been observed.*!

We used atorvastatin in a 44-year-old male patient
with grade II hepatosteatosis. His body mass index
was 29 kg/m?, LDL-cholesterol was 167 mg/dl (it
progressively increased from 136 mg/dl in 6 months),
HDL-cholesterol was 27 mg/dl, and serum ALT was
82 U/l (N=5-40 U/l). The patient had been on low-fat
diet for the past month. We prescribed atorvastatin
20 mg/day and the patient was called for control after
one month. He stated that he could not comply with
the diet because of the bayram of sacrifice. The bio-
chemical markers and lipid profile were as follows:
LDL-cholesterol 51 mg/dl, HDL-cholesterol 42 mg/dl,
and serum ALT 28 U/l. Ultrasonographic examination
performed after an additional one month showed that
hepatosteatosis had regressed to grade I. Atorvastatin-
induced changes were striking in this patient.

In conclusion, patients with NAFLD may have great
benefits from statin therapy. Statins may have paradoxi-
cal effects on serum transaminase levels in such patients.
We suggest that the use of statins should be encouraged
in NAFLD patients despite elevated transaminase levels,
especially if the patient also has hyperlipidemia.

Mehmet Uzun, M.D., Omer Yiginer, M.D.,
Ata Kirilmaz, M.D.

Department of Cardiology, GATA Haydarpasa
Education and Research Hospital,

06018 Istanbul, Turkey.

Tel: +90 216 - 542 20 20 / 3453

e-mail: muzunl@yahoo.com
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Author’s reply

Dear Editor,

We would like to thank the authors for their valuable
comments on our article. Nonalcoholic fatty liver dis-
ease (NAFLD) is one of the most common causes of
chronic liver disease and also an independent risk fac-
tor for another manifestation of metabolic syndrome-
cardiovascular disease.! Primary and secondary pre-
vention trials have shown that use of statins to lower an
elevated low-density lipoprotein cholesterol level can
substantially reduce death from cardiovascular disease.
Occasionally, statin usage may cause increased serum
ALT levels and many patients with NAFLD may
already have elevated serum ALT levels. Previous stud-
ies suggest that it is safe to use statins to treat dyslipi-
demia in patients with NAFLD but, in these patients,
larger follow-up studies are needed to prove that serum
ALT level is decreased by the use of statins.”

Our study was designed mainly to assess the relation-
ship between NAFLD and the severity of coronary
artery disease. The issue of statin use is to be further

investigated in this subgroup of patients. Dr. Uzun
mentions some hesitations among physicians about
the prescription of statins, but data on this issue are
limited, requiring further studies in larger groups of
patients.

Ahmet Taha Alper, M.D.

Department of Cardiology, Siyami Ersek
Cardiovascular Surgery Center,

34668 Haydarpasa, Istanbul, Turkey.

Tel: +90 216 - 349 91 20
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