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ABSTRACT

Aim: This study sought to assess whether the volume and osmolarity of contrast media (CM) influ-
ences the occurrence of contrast induced nephropathy (CIN) following coronarography procedure.
CIN can be defined as an increase in the serum concentration of creatinine greater than a 25%
from baseline during the period of 12 to 48 hours after the administration of radiocontrast media.
Material and methods: We examined 100 patients without diabetes with serum creatinine con-
centration from 45 mmol/l to 141 mmol/l and 100 patients with diabetes with serum creatinine
concentration from 46 mmol/l to 161 mmol/l who underwent coronary angiography. During proce-
dure they received iso-osmolar contrast medium, Visipaque 320 (iodixanol-320), for group without
diabetes from 40 to 340 ml and for group with diabetes from 49 to 310 ml. Results: CIN occurred
in 27 (13,5%) of the 200 study patients. There was a trend toward higher prevalence of CIN (16%
vs.11%, p = 0.086) in the diabetic group compared with the non-diabetic group. Patient with di-
abetes received less contrast media, they are younger but number patients with CIN are higher.
Conclusion: Increasing contrast media dose is associated with the occurrence of CIN following cor-
onarography. But, another risk factors like diabetes mellitus, old age, male sex and preexisting kidney

disease have influence of developing CIN after coronarography.
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1. INTRODUCTION

The use of iodine-based radio-con-
trast media are necessary during cor-
onarography for visualization of cor-
onary artery. Contrast media have di-
rect toxic effects on renal tubular cells
causing vacuolization and altered mi-
tochondrial function, Also, it seems
that mechanisms which mediated by
nitric oxide and prostaglandin induced
vasodilatation (1, 2).
changes of renal blood flow, which

Hemodynamic

causes hypoxia in the renal medulla and
direct toxic effects of contrast media on
renal cells, are thought to contribute to
the pathogenesis of contrast induced
nephropathy (CIN). CIN can be de-
fined as an increase in the serum con-
centration of creatinine greater than a
25% from baseline during the period of
12 to 48 hours after the administration
of radiocontrast media. The incidence
of CIN is estimated to be 1-2% (3, 4).
However, the risk for developing CIN
may be as high as 50% in some patient
subgroups, such as those with diabetes
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mellitus and pre-existing renal impair-
ment. Some patients are asymptomatic
and elevation of creatinine returns to
normal within 3 to 5 days. But, mi-
nority of patients may have symptoms
like: anuria, mineral disbalance, hypo-
tension or hypertension and they may
require hemodialysis. Some radiolo-
gist reported that volumes of low os-
molarity contrast media (iohexol or
iopamidol) greater than 100 mL were
associated with markedly increased in-
cidence of contrast nephropathy (5mL/
kg strongly predict nephropathy re-
quiring dialysis) (5).

The route of administration contrast
is also important, with contrast media
being more nephrotoxic when admin-
istered intraarterially. This effect is
thought to be due to the fact that the
acute intrarenal concentration of con-
trast media is much higher after in-
traarterial rather than IV injection (6).
The way of administration contrast has
influence on CIN. To compare the inci-
dence of contrast-induced nephropathy
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(CIN) and vascular complications in patients undergoing car-
diac catheterization using traditional manual contrast injec-
tion techniques and automated contrast injector show that
using automated contrast injectors resulted in a significant
decrease in vascular and renal complications (7). The osmo-
larity of the contrast media plays an important role: the use
of an low osmolarity contrast media reduces the risk of ne-
phropathy in high-risk patients compared with the use of
high osmolarity contrast media (8, 9).

Figure 1. Automated contrast injector (UKC Sarajevo)

2. PATIENTS AND METHODS

In this prospective clinic study we examined 100 patients

without diabetes with serum creatinine concentration from
45 mmol/l to 141 mmol/l and 100 patients with diabetes
with serum creatinine concentration from 46 mmol/1 to 161
mmol/l who underwent coronary angiography. During pro-
cedure they received iso-osmolar contrast medium, Visipague
iodixanol, using automated contrast injectors (Figure 1). The
group of patients without diabetes ( n=100) received from 40
to 340 ml and group of patients with diabetes ( n=100) from
49 to 310 ml of contrast. Serum creatinine concentration was
obtained 24 h and 48 h after contrast media administration.
Increase of 25 % of serum creatinine after 48 hours was de-
fined as contrast induced nephropathy (Figure 2).

3. RESULTS

Results are presented by tables and figures.

Patients with di-
betes

Patients without

Patients diabetes

Amount of contrast

(median - IQR) 157,86 ml (50-340)

149,15 ml (49-310) p =0.0413

Table 1. Amount of contrast during coronarografy for diabetic
and nondiabetic group. IQR = interkvartalni raspon, p<0.05
prema Mann-Whitnijevom testu.

Serum creatinin con-
centration (median-1QR)
mmol/l

Patients with di-
abetes (n=100)

Patients without
diabetes (n=100)

Before coronarography 84,83 (45-141)*8  p<0.0001 84,77 (46-161)%°  p<0.0001
24 hours after 95 (85-120) p<0.0001 105 (89,3-126,5) p<0.0001
48 hours after 95,61 (60-183) p=0.0317 99,03 (102-240) p =0.0005

Table 2. Dinamic of creatinin before, 24 and 48 after
coronarography for groups

Amount of contrast during coronarography show signif-

icant more (p =0.0413) contrast for group without diabetes
mellitus.
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Patients with diabetes melitus n=100
Patients with CIN 16

Sex (male) 12

Age 45-76 years
Cretainin before procedure 58-159 umol/l
Creatinin 48 hours after procedure 102-240 umol/l
Amount of contrast 49-210 ml

Table 3. Patients characteristics in diabetic group with CIN
after coronarografy

Patients without diabetes melitus n=100
Patients with CIN i

Sex (male) 9

Age 61-70 years
Creatinin before procedure 45-119 umol/Ll
Creatinin 48 hours after procedure 60-183 umol/l
Amount of contrast 115-340 ml

Table 3. Patients characteristics in non diabetic group with
CIN after coronarografy

Serum creatinine concentration 48 hours after coron-
arography was significant higher in group with diabetes (p
=0.0005) than group without diabetes (p=0.0317).
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Figure 2. Creatinin before, 24 and 48 after coronarografy for
groups.

4. DISCUSSION

In this study the total amount of iso-osmolar contrast
medium, Visipaque 320 (iodixanol-320), was significantly
higher in the nondiabetic group than diabetic group (157,86
ml vs. 149,15 ml; p=0,0413) (Table 1). Some institution show
that the mean volume of CM for coronary angiography was
130 ml, and for percutaneous coronary intervention was
191 ml (10). Serum creatinine concentration 48 hours after
coronarography was significant higher in group with diabetes
(p=0.0005) than group without diabetes (p=0.0317) (Table 2).
Contrast induced nephropathy occurred in 27 (13,5%) of the
200 study patients. There was a trend toward higher preva-
lence of CIN (16% vs.11%, p = 0.086) in the diabetic group
compared with the non-diabetic group (Table 3 and 4). The
study of Laskey W and all shows that the overall rate of CIN
in patients with chronic kidney disease and DM undergoing
coronary angiographic procedures was 10.5% (11).

Patient with CIN characteristics are shown in Tables 1, 2
and 3. The reason for CIN are not only contrast media. Pa-
tient with diabetes received less contrast media, they are
younger but number patients with CIN are higher. Age, sex,
preexisting serum creatinine concentration and diabetes are
also reasons for CIN during coronarography.
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5. CONCLUSION

The volume, the osmolality and the route of contrast me-

dium administration are associated with the occurrence of

CIN following coronarography (procedure-related risk fac-

tors). But another risk like diabetes mellitus, old age, male sex

and preexisting kidney disease have influence of developing

CIN after coronarography (patient-related factors).
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