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ABSTRACT 

Background: Acute kidney injury (AKI) due to contrast induced nephropathy is a 

common condition with a high risk of death. The standard metrics used to define and 

monitor the progression of AKI, such as serum creatinine and blood urea nitrogen 

levels, are insensitive, nonspecific, and change significantly only after significant 

kidney injury and then with a substantial time delay. α1MG is a 27-kD a glycoprotein 

produced by the liver. Normal urine contains very small amounts of α1MG. In 

conditions with disturbed tubular function, reabsorption of α1MG is reduced and 

increased amounts are found in urine. The plasma concentration of free α1MG is, 

mainly determined by the glomerular filtration rate (GFR). Objective: There are limited 

studies of α1MG as an early marker for contrast-induced nephropathy (CIN), therefore 

in this study; we aimed to compare the plasma creatinine levels with serum α1MG 

levels following radio contrast administration. Material and methods: Thirty-three 

patients underwent diagnostic and therapeutic contrast-enhanced examinations. A 

precontrast-enhanced examination of serum blood urea nitrogen (BUN), creatinine and 

creatinine clearance was analyzed and they were repeated at 6h and 24h following 

contrast administration. Serum α1MG levels were measured before and 6h and 24h 

after radio contrast administration with an α1MG ELISA kit. RESULTS: This study 

revealed that serum α1MG was higher in patients with AKI following IV (high-osmolar) 

contrast media compared to patients without AKI. This study showed significant 

correlations between serum α1MG with serum creatinine and MDRD. We found that the 

sensitivity and specificity of serum α1MG at 6h after IV (high-osmolar) contrast 

administration was 91.1% and 93.9% respectively. Conclusion: serum α1MG can be 

used as an early biomarker of contast induced nephropathy instead of serum creatinine 

as it rises  24 hours before any change in the serum creatinine. 
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INTRODUCTION: 

   Radio contrast induced nephropathy 

(RIN) can lead to acute renal failure 

(ARF), which may require dialysis 

therapy. ARF increases treatment cost 

due to sepsis, hemorrhage, respiratory 

failure, and a long hospitalization (1). 

   RIN is an important cause of hospital-

acquired ARF and is responsible for 

12% of cases (2). Renal medullary 

hypoxia and the direct toxic effects of 

iodinated contrast agents on renal 

tubules are possible mechanisms 

responsible for the pathophysiology of 

RIN (3). Identified specific risk factors 

for RIN are current renal insufficiency, 

diabetes mellitus, and high contrast 

volume, dehydration, advanced age 

(>70 years), congestive heart failure 

(CHF), and nephrotoxic drug use 

(angiotensin converting enzyme 

inhibitor and nonsteroidal anti-inflamm-

atory drugs) (3). The incidence of RIN 

with no risk factor is approximately 3–

5% (4). Patients at risk for radiocontrast 

nephropathy are recommended to use 



British Journal of Science                                                                                             2  

April 2013, Vol. 8 (2) 

© 2013 British Journals ISSN 2047-3745 

 

 

nonionic iso-osmolar or nonionic low 

osmolar contrast agents (5). Increases in 

serum creatinine levels are useful for 

detecting RIN. In the majority of 

patients, plasma creatinine levels rise 

within the first 24–48 h after 

administering the radiocontrast agent, 

reach a peak within 3–5 days, and return 

to normal after 1–3 weeks (6). 

   The most common definition of 

contrast-induced nephropathy (CIN) 

today is an increase of 25% or more, or 

an absolute increase of 0.5 mg/dl or 

more in serum creatinine from baseline 

value, at 48–72 h following the 

exposure to CM. The first 24 h post-

exposure appear to be crucial in the 

development of CIN (7). 

   α1-microglobulin is a 27-kDa 

glycoprotein produced by the liver. It 

belongs to the lipocalin superfamily of 

hydrophobic ligand-binding proteins 

forming an internal ligand-binding 

pocket (8). Normal urine contains very 

small amounts of α1MG. In conditions 

with disturbed tubular function, 

reabsorption of α1MG is reduced and 

increased amounts are found in urine. 

The plasma concentration of free α1MG 

is, in contrast to that of α1MG-IgA, 

mainly determined by the glomerular 

rate (GFR) (9). The urinary 

concentration of free α1MG  is sensitive 

indicator of impaired tubular function 

(10). Urinary α1MG  was used as an 

early marker of nephropathy due to 

heavy metals (11).  

 

AIM OF THE WORK:  
   There are limited studies of α1MG as 

an early marker for CIN, therefore in 

this study; we aimed to compare the 

plasma creatinine levels with serum 

α1MG levels following radiocontrast 

administration. 

 

PATIENTS AND METHODS  

   Thirty-three patients underwent 

diagnostic and therapeutic contrast-

enhanced examinations at the 

Department of Internal Medicine from 

May 2012 to December 2012. The study 

was approved by the Institute Ethics 

Committee and written consent was 

obtained from the patients.  

Demographic characteristics are given 

in Table (1). 

   A precontrast enhanced examination 

of serum blood urea nitrogen (BUN), 

creatinine and creatinine clearance was 

analyzed and they were repeated at 6h 

and 24h following contrast 

administration. Serum α1MG levels 

were measured before and 6h and 24 h 

after radiocontrast administration with 

an α1MG ELISA kit (Biosource 

Invitrogen, Carlsbad, CA, USA). 

   Intravenous iopromid (623 mg/mL, 

1.5 mL/kg; Ultravist 300), a three-way 

oral and rectal contrast material for 

abdominal CT scans, and 650 mg/mL 

meglumine diatrizoate (Urovist, 100 

mL) were used for every patient. 

Glomerular filtration rate was calculated 

using the MDRD equation. 

   1 h before the procedure, 8.4% 

NaHCO3 plus 5% dextrose (3 mL/kg/h) 

with 1200 mg/day N-acetylcysteine was 

given to all patients prophylactically.    

After radiocontrast agent 

administration, the same prophylactic 

treatment was continued (1 mL/kg/h) 

for 6 h. During this time, hydration and 

urine output were followed by 

monitoring the intake and release of 

fluids. Contrast-enhanced CT was 

obtained based on the indications. 

   Patients with no history of kidney 

disease, plasma creatinine values <1.2 

mg/dl, GFR≥60 mL/min, nondiabetic, 

no urinary infection, and no 
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decompensated heart failure were 

included.  

   After the procedure the subjects was 

classified into 2groups according to 

occurrence of AKI:  

   AKI group: includes 11 patients who 

experienced an elevation of serum 

creatinine either by 25% of the basal 

level or by ≥0.3mg/dl above the basal 

level after 24 hours of administration of 

contrast media. 

   No AKI group: includes 22 patients 

who didn’t experienced an elevation of 

serum creatinine  either by 25% of the 

basal level or by 0.3mg/dl above the 

basal level after 24 hours administration 

of contrast media. 

RESULTS: 

Table (1): Demographic and Laboratory data of studied groups before administration of 

IV contrast (precontrast). 

Variable 
AKI group 

(n=11) 

No AKI  

(n=22) 
P value 

Sex 
Male 7(64%) 15 (66%) NS 

Female 4 (42%) 7 (34%) 

Age (Years) 47.7±8.8 42.6±10.6 NS 

BMI (Kg/m
2
) 25.3±2.1 25.5±1.4 NS 

ALT (IU/L) 28.3±6.2 31.8±6.8 NS 

AST (IU/L) 25.5±7.08 27.6±6.8 NS 

Hb (g/dl) 13±1.3 13.1±1.1 NS 

Basal serum creatinine (mg/dl) 0.84±0.06 0.81±0.05 NS 

Basal serum α1MG (mg/l) 52.29±4.49 53.87±11.21 NS 

 

 

Table (2): Correlation of serum α1MG and Serum creatinine after 6 & 24 hours of IV 

contrast  

 

Variable precontrast (0h) After (6h) After (24h) 

AKI group 

Serum 

α1MG  

(mg/l)  

52.29±4.49 95.4±20.34* 127.05±27.9** 

Serum 

Creatinine 

(mg/dl) 

0.84±0.06 0.84±0.07 1.9±0.09** 

Non AKI group 
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Serum 

α1MG  

(mg/l)  

53.87±11.21 58.06±11.25 60.13±11.24 

Serum 

Creatinine 

(mg/dl) 

0.81±0.05 0.82±0.07 0.82±0.06 

 

 

Table (3): Time-course of the studied markers among patients with AKI by using 

ANOVA test. 

Biomarker Precontrast(0h) 6hs 24hs P value 

Serum α1MG  (mg/l) 52.29±4.49 95.41±20.34 127.05±27.9 <0.001 

Serum Creatinine (mg/dl) 0.84±0.06 0.84±0.07 1.9±0.09 <0.001 

 

 

Table (4): Time-course of  the studied markers among patients without AKI  by using 

ANOVA  test. 

Biomarker Precontrast(0h) 6hs 24hs P value 

Serum α1MG  (mg/l) 53.87±11.21 58.06±11.25 60.13±11.24 0.9 

Serum Creatinine (mg/dl) 0.81±0.05 0.82±0.07 0.82±0.06 1 

 

 

Table (5): Correlation of  serum α1MG (mg/l) after 6 hours versus some studied 

parameters in AKI group. 

6h serum α1MG  (mg/l) 

                                       Versus 

r p 

Age (yrs) 0.33 >0.05 NS 

Basal serum creatinine (mg/dl) 0.69 <0.001 HS 

Basal serum α1MG  (mg/l)  0.65 <0.001HS 

Hb (g/dl) -0.149 >0.05 NS 

MDRD (ml/min) -0.54 <0.05 S 
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Table (6): Correlation of serum α1MG (mg/l)after 6 hours versus some studied 

parameters in No AKI group. 

6h serum α1MG  (mg/l) 

                                       Versus 

r p 

Age (yrs) 0.22 >0.05 NS 

Basal serum creatinine (mg/dl) 0.15 >0.05 NS 

Basal serum α1MG  (mg/l) 0.27 >0.05 NS 

Hb (g/dl) -0.149 >0.05 NS 

MDRD (ml/min) -0.23 >0.05 NS 

 

 

Table (7): Correlation of serum α1MG (mg/l)after 24 hours versus some studied 

parameters in  AKI group. 

24h serum α1MG  (mg/l) 

 Versus 

r p 

Age (yrs) 0.35 >0.05 NS 

Basal serum creatinine (mg/dl) 0.71 <0.001 HS 

Basal serum α1MG  (mg/l) 0.68  <0.001 HS 

Hb (g/dl) -0.153 >0.05 NS 

MDRD (ml/min) -0.52 <0.05 S 

 

 

Table (8): Correlation of serum α1MG (mg/l) after 24 hours versus some studied 

parameters in No AKI group. 

24h serum α1MG  (mg/l) 

                                              Versus 

r p 

Age (yrs) 0.23 >0.05 NS 

Basal serum creatinine (mg/dl) 0.17 >0.05 NS 

Basal serum α1MG  (mg/l) 0.33 >0.05 NS 

Hb (g/dl) -0.165 >0.05 NS 

MDRD (ml/min) -0.24 >0.05 NS 
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Table (9): comparison between AKI and NO AKI groups regarding the studied 

biomarkers serum values. 

 

 

Figure (1 ) :  AUC of serum α1MG=0.94 (95%CI; 0.86 – 1.02) as a biomarker to detect 

AKI after contrast administration. 
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DISCUSSION: 

   Acute kidney injury (AKI), previously 

referred to as acute renal failure (ARF), 

represents a significant and devastating 

problem in clinical medicine. The 

incidence of AKI varies from 5% of 

hospitalized patients to 30–50% of 

patients in intensive care units (12). 

Often AKI manifests as a transient rise 

in serum creatinine and is managed 

conservatively; however, a group of 

patients, often with significant co 

morbidity, require temporary renal 

replacement therapy (13). 
  

 AKI  group NO AKI group T- test P 

6hrs     

Serum α1MG  (mg/l)  95.41±20.34 58.06±11.25 23 HS 

Serum Creatinine (mg/dl) 0.84±0.05 0.82±0.07 1 NS 

24hrs     

Serum α1MG  (mg/l)  127.05±27.9 60.13±11.24 30 HS 

Serum Creatinine (mg/dl) 1.9±0.09 0.82±0.06  S 
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   Despite the use of newer and less 

nephrotoxic contrast agents, the risk of 

nephropathy continues to be high 

particularly in high-risk patients and it 

carries more frequent clinical adverse 

events such as myocardial infarction, 

longer hospitalization and higher 1-year 

mortality ( 14). 
  

   Recent improvements in radiodia-

gnostic procedures and in cardiovasc-

ular percutaneous interventions, 

together with increased life expectancy, 

have resulted in the subjection of an 

increasing number of patients to 

contrast medium-enhanced examinati-

ons or cardiac and angiographic 

procedure requiring iodinated contrast 

medium injection (15). 
  

   Contrast medium  induced 

nephropathy is currently defined either 

as an acute decrease in renal function 

after intravascular administration of an 

iodinated contrast medium without 

evidence of other causes or as an 

absolute increase in serum creatinine 

values 0.3 mg/dl or a 25% relative 

increase from baseline values within 48 

to 72 hours after injection of a contrast 

media (16). 
  

   Contrast medium-induced damage is 

the third highest cause of hospital-

acquired acute renal failure, and in half 

of these cases, it occurs after invasive 

cardiac procedures ( 17). Acute renal 

injury is typically diagnosed by 

measuring serum creatinine. 

Unfortunately, creatinine is an 

unreliable indicator during acute 

changes in kidney function (18). 
  

   The proposed diagnostic criteria for 

ARF are an abrupt (within 48 hours) 

absolute increase in the serum 

creatinine concentration of ≥ 0.3 mg/dL 

from baseline, a percentage increase in 

the serum creatinine concentration of ≥ 

50 percent, or oliguria of less than 0.5 

mL/kg per hour for more than six hours 

(19). 
  

   The latter two of these criteria are 

identical to the RIFLE "risk" criteria. 

The addition of an absolute change in 

serum creatinine of ≥ 0.3 mg/dL is 

based on epidemiologic data that have 

demonstrated an 80 percent increase in 

mortality risk associated with changes 

in serum creatinine concentration of as 

little as 0.3 to 0.5 mg/dL (20). 
  

   However, animal studies have shown 

that whereas acute kidney injury can be 

prevented and/or treated by several 

maneuvers, these must be instituted 

very early after the insult, well before 

the rise in serum creatinine (12). 
  

   Thus, there is a need for rapidly 

available, sensitive, and specific 

biomarkers for AKI that would allow 

early prediction at a time when 

intensive care optimization can be 

performed ( 21). 
  

   α1MG is a 27-kDa glycoprotein 

produced by the liver. It belongs to the 

lipocalin superfamily of hydrophobic 

ligand-binding proteins forming an 

internal ligand-binding pocket (22). 

After secretion to blood, α1MG exists in 

free form as well as in a variety of high 

molecular weight mass complexes. 

Free, monomeric  α1MG passes through 

the glomerulus out into the primary 

urine, from which it is reabsorbed by 

the proximal tubules where 

catabolization occurs. The endocytic 

receptor megalin mediates the 

reabsorption of α1MG (23). 
  

   Therefore, the aim of this study to 

evaluate serum  α1MG  as early  

sensitive  biomarker of  acute  kidney  

injury  in patients  with  normal  serum  

creatinine  receiving IV (high-osmolar) 

contrast media for computerized 

tomography. 
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   This study was conducted on a total 

number of 33subjects undergoing 

administration of IV (high-osmolar) 

contrast media for computerized 

tomography. 
  

   The reported incidence of contrast -

induced nephropathy varies widely, 

ranging from 0% to 50% (24). This 

variability, according to Gami and 

Garovic (2004), results from 

differences in the presence or absence 

of risk factors, definition of contrast-

induced nephropathy, amount of 

contrast media administered and  timing 

of the procedure. 
  

   About 33 % of the present studied 

patients (11 patients) fulfilled the 

criteria of contrast nephropathy. 
  

   There were statistically highly 

significant correlations between 6h 

serum α1MG (mg/l) and both; basal 

serum creatinine (mg/dl) and basal 

serum α1MG (mg/l), associated with 

statistical significant correlations with 

MDRD (ml/min) in the AKI group, 

while there was no statistical significant 

correlations between 6h serum α1MG 

(mg/l) and each of the following: basal 

serum creatinine (mg/dl), basal serum 

α1MG (mg/l), MDRD (ml/min) in No 

AKI group. 
  

   This study demonstrated statistical 

high significant correlations between 

24h serum α1MG (mg/l) and both; basal 

serum creatinine (mg/dl) and basal 

serum α1MG (mg/l), associated with 

statistical significant correlations with 

MDRD (ml/min) in the AKI group. 
  

   The previous results highlight the 

possible patho-physiological pattern of 

contrast- induced nephropathy as 

postulated by many authors. There are   

vasoconstrictive effects on renal blood 

flow (25) , selective reduction in outer 

medullary blood flow (26), regional 

reduction in cortical-medullary blood 

flow in the kidney (27) and  

vasoconstrictors (28) which extend up 

to 4 hours after contrast administration 

as documented by Tumlin et al (29). 

These effects even precede the direct 

tubular toxicity of the contrast. 
  

   This study showed statistical high 

significant differences between 6h, 24h 

serum α1MG (mg/l) and basal serum 

α1MG (mg/l) in the AKI group.  There 

was no statistical significant difference 

in serum α1MG (mg/l) in the NO AKI 

group at 6h and 24h after administration 

of IV (high-osmolar) contrast. 
  

   There were high statistical differences 

between serum α1MG (mg/l) in the AKI 

group and serum α1MG (mg/l) in the 

NO AKI group at 6h and 24h after 

contrast administration. In this study; 

we found that the sensitivity and 

specificity of serum α1MG at 6h after 

administration of IV (high-osmolar) 

contrast was 91.1% and 93.9% 

respectively. 
  

   Our results are going with D. Heise et 

al., (2011) who found that urinary 

NGAL is an early sign of acute kidney 

injury after cardiac surgery. After 

multiplication by the serum/urine 

creatinine ratio, α1MG is also suitable 

for detection of acute kidney injury at 

an early stage, but they detected α1MG 

in urine not in the serum (30). 

   On conclusion, serum α1MG can be 

used as an early biomarker of contrast 

induced nephropathy instead of serum 

creatinine as it rises 24 hours before any 

change in the serum creatinine.  
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