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	 Basics:	 L-kynurenine is a player in vasodilation

	 Research:	 L-kynurenine predicts kidney events

	� Clinical diagnostics:	� High circulating L-kynurenine values  
measured before contrast media  
administration indicate complications  
such as death, dialysis or long-standing  
creatinine increase
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L-kynurenine is the main product of the degradation of L-tryptophan catalysed by indoleamine 2,3-dioxygenase (IDO), 
and it is an up-coming and highly relevant marker in vascular research.
Kynurenine is a strong endothelium-derived vasodilator, which is highly increased in cardiovascular diseases, when NO for-
mation is disturbed1,2. The hypothesis is as follows: Physiologically, IDO can be inhibited by NO. In infl ammation, endothelial 
NO synthase (eNOS) is disturbed and NO production is limited. In this state, IDO is induced and L-kynurenine levels increase, 
which indicates a massively impaired vascular function3,4.
This is particularly critical when patients undergo contrast media administration. In our study, we found that patients with 
a circulating kynurenine level higher than 3.5 µmol/L have a high risk of experiencing a major adverse kidney event (MAKE) 
(see Figure 1). A ROC analysis indicates a very good discriminatory performance of kynurenine with an AUC of 0.84 (see Figure 2).

Fig. 2: ROC curve analysis for detection of MAKE using mea-
surement of kynurenine levels in serum. The cut-o�  value was 
KYN > 3.5 mol/L. The area under the ROC curve was 0.838 (95 % C.I. 
= 0.738 - 0.939, p < 3.3 x 10-6). Figure from Reichetzeder et al. , 2016 5. 

In summary: Serum kynurenine is a prognostic marker for adverse outcomes after contrast media administration. 

Related Assays:

IDK® Kynurenine high sensitive ELISA (KR3728) (RUO)
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80 million procedures using iodinated contrast media (CM) are performed
annually. CIN is a prevalent complication of such CM enhanced examinations
and procedures. CIN is defined as an increase of plasma creatinine of at least
25 % within 3 days after CM administration in the absence of an alternative
etiology. CIN occurs in up to 5% of hospitalized patients with normal renal
function, but the prevalence dramatically increases to 20-30% in high risk
patients. The true prevalence of CIN might be higher, as CIN is often clinically
undetected because patients can be asymptomatic. Additionally many
patients undergoing CM interventions are likely to be discharged within 24
hours. Most patients who experienced CIN usually display a partial or
complete recovery of kidney function by the time of hospital discharge, but
several recent cohort studies have shown that CIN is associated with long-
term loss of kidney function, cardiovascular events, and death. Furthermore,
also sublinical CIN was demonstrated to be associated with an increased long-
term mortality.

Contrast-induced nephropathy (CIN)

Kynurenine
Kynurenine is the first stable metabolite of the least-abundant essential
amino acid, L-tryptophan. Catabolism of tryptophan to kynurenine is
mediated by indoleamine 2,3-dioxygenase (IDO). The expression of IDO is
induced by inflammatory cytokines. Current literature suggests that an
activated IDO induces homeostatic mechanisms against excessive immune
reactions. IDO is activated in various diseases, including chronic kidney
disease (CKD), leading to decreasing tryptophan and increasing kynurenine
blood levels. Furthermore, recent evidence from animal and cell culture
experiments suggest that kynurenine might be involved in the pathogenesis
of CKD.

Aims

Study Design

The aim of the current study was to evaluate plasma kynurenine as a
predictive biomarker for long-term complications of contrast media exposure
due to coronary angiography. Long term outcome was measured by the
combined endpoint "Major adverse kidney events" (MAKE) up to 120 days
after CM application. MAKE was defined as one of the following events:
death, dialysis or a doubling of plasma creatininie until follow up.

Before CM: 
blood and urine 

collection

CM-
application

24 hours after 
CM: blood and 
urine collection

Patients were 
followed for 120 

days

48 hours after CM: 
blood and urine 

collection

Patient characteristics Mean ± SD or % (n=245)
Age, y 68.7 ± 9.7
Sex, female/male, % 21.6/78.4
Body mass index, kg/m2 28.9 ± 5.5
Baseline kynurenine, μmol/L 3.18 ± 1.03
Baseline creatinine, mg/dL 1.27 ± 0.48
Baseline GFR, ml/min/1.73 m2 64.02 ± 21.63
Diabetes mellitus,% 52.2
HbA1c, mg/dl 6.7 ± 1.12
Congestive heart failure,% 27.3
Coronary artery disease,% 75
Hypertension,% 88.9
Anemia, % 27.3
CIN, % 6.9
Death until follow up, % 3.7
Dialysis until follow up, % 4.9
MAKE until follow up, % 7.3
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AUC = 0.838
95% C.I. = 0.738 – 0.939
p =  3.3 x 10-6

Patient characteristics
MAKE 

NO (n=228) YES (n=17) p-value

Baseline kynurenine, μmol/L 3.08 ± 0.95 4.49 ± 1.19 <0.0001
Baseline creatinine, mg/dL 1.20 ± 0.35 2.09 ± 1.03 <0.0001
Baseline eGFR, ml/min/1.73 m2 65.6 ± 20.5 43.3 ± 25.6 <0.0001
Congestive heart failure, % 25.0 58.0 0.003
Anemia, % 25.0 58.8 0.003

Patient characteristics
KYN < 3.5µmol/L 

(n=183)
KYN ≥ 3.5µmol/L 

(n=62) p-value

Age, y 67.7 ± 9.7 71.5± 9.4 0.019
Baseline kynurenine, μmol/L 2.71 ± 0.44 4.46 ± 0.90 <0.0001
Baseline creatinine, mg/dL 1.13 ± 0.27 1.67 ± 0.71 <0.0001
Baseline GFR, ml/min/1.73 m2 69.77 ± 20.04 47.05 ± 16.75 <0.0001
Congestive heart failure, n,% 21.9 43.5 0.001
Anemia, % 22.4 41.9 0.003
Death until follow up, % 1.6 9.8 0.003
Dialysis until follow up,% 0.5 17.7 <0.0001
MAKE until follow up,% 1.6 22.6 <0.0001

Multivariate Cox Regression B S.E. Sig. Exp(B) 95% C.I. for EXP(B)
Lower Upper

Baseline KYN, < 3.5 or ≥ 3.5μmol/L -1.91 0.70 0.007 0.15 0.04 0.59
Baseline GFR, ml/min/1.73 m2 -0.03 0.02 0.059 0.97 0.94 1.00
Age, years -0.03 0.03 0.294 0.97 0.92 1.03
Sex (male, female) -0.11 0.65 0.863 0.89 0.25 3.18
Diabetes (no, yes) 0.41 0.58 0.483 1.50 0.48 4.65
Congestive heart failure (no, yes) -0.93 0.53 0.077 0.40 0.14 1.11
Anemia (no, yes) -0.64 0.56 0.252 0.53 0.18 1.58
Contrast media volume (mL) 0.00 0.00 0.644 1.00 0.99 1.01

Patient Characteristics according to MAKE

Plasma KYN according to Events/ KYN-MAKE ROC Analysis

Patient Characteristics according to KYN ≥ 3.5μmol/L

General Patient Characteristics

Inclusion Criteria:
Patients with renal impairment or diabetes mellitus (baseline creatinie >1.1mg/dL,
HbA1C >6.4%). Coronary angiography due to stable or unstable angina. 245 Patients
were included into the study.

Summary/Conclusion/Outlook

Multivariate Cox Regression Analysis KYN ≥ 3.5μmol/L - MAKE

Kaplan Meier Estimator KYN ≥ 3.5μmol/L - MAKE

MAKEs according to baseline KYN < 3.5 or  3.5 µmol/l
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Study findings

Critical risk/benefit assessment 
of  the CM procedure

•Intensified patient care and follow up
•CM application only if clinical benefit 
clearly overweighs the risk 

Putative clinical implications of preinterventional kynurenine

Serum Kynurenin als prognostischer Marker für Langzeit-Outcome nach Kontrastmittel-Koronarangiographie.
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Fig. 1: Percentage of major adverse kidney event (MAKE) (death, dialysis or a doubling of 
plasma creatinine) within 120 days after contrast media administration. 245 Patients 
were included into the study. Figure from Reichetzeder et al. , 2016 5. 
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80 million procedures using iodinated contrast media (CM) are performed
annually. CIN is a prevalent complication of such CM enhanced examinations
and procedures. CIN is defined as an increase of plasma creatinine of at least
25 % within 3 days after CM administration in the absence of an alternative
etiology. CIN occurs in up to 5% of hospitalized patients with normal renal
function, but the prevalence dramatically increases to 20-30% in high risk
patients. The true prevalence of CIN might be higher, as CIN is often clinically
undetected because patients can be asymptomatic. Additionally many
patients undergoing CM interventions are likely to be discharged within 24
hours. Most patients who experienced CIN usually display a partial or
complete recovery of kidney function by the time of hospital discharge, but
several recent cohort studies have shown that CIN is associated with long-
term loss of kidney function, cardiovascular events, and death. Furthermore,
also sublinical CIN was demonstrated to be associated with an increased long-
term mortality.

Contrast-induced nephropathy (CIN)

Kynurenine
Kynurenine is the first stable metabolite of the least-abundant essential
amino acid, L-tryptophan. Catabolism of tryptophan to kynurenine is
mediated by indoleamine 2,3-dioxygenase (IDO). The expression of IDO is
induced by inflammatory cytokines. Current literature suggests that an
activated IDO induces homeostatic mechanisms against excessive immune
reactions. IDO is activated in various diseases, including chronic kidney
disease (CKD), leading to decreasing tryptophan and increasing kynurenine
blood levels. Furthermore, recent evidence from animal and cell culture
experiments suggest that kynurenine might be involved in the pathogenesis
of CKD.

Aims

Study Design

The aim of the current study was to evaluate plasma kynurenine as a
predictive biomarker for long-term complications of contrast media exposure
due to coronary angiography. Long term outcome was measured by the
combined endpoint "Major adverse kidney events" (MAKE) up to 120 days
after CM application. MAKE was defined as one of the following events:
death, dialysis or a doubling of plasma creatininie until follow up.
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IDK® Kynurenine

Matrix  EDTA plasma, serum, dried blood 
samples

Sample volume  25 µL (plasma, serum)
50 µL (dried blood samples)

Test principle ELISA
Cat. No. K 7728
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