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Plasma concentration of pro-enkephalin (pro-ENK) independently 
predicts incidence of chronic kidney disease in the population and 
in sepsis, pro-ENK has been shown to correlate strongly inversely 
with renal function and associate with acute kidney injury (AKI). Here, 
we tested if pro-ENK predicts development AKI and mortality in pa-
tients with sepsis admitted to the Emergency Department (ED).

BACKGROUND AND OBJECTIVE
Basline clinical characteristics are shown in Table 1. Fifty pa-
tients (15%) developed AKI within 7 days and the odds ratio 
for AKI per each standard deviation (SD) increment of pro-ENK 
was around 3 (Table 2). The odds ratio (OR) for AKI in the top 
(median pro-ENK=161 pmol/L, range 118-824 pmol/L) versus 
bottom (median pro-ENK=45.0, range 10.9-58.1 pmol/L) quar-
tile of pro-ENK was 18.8 (95% CI=5.05-69.8; P<0.001) (Table 
2). The Area under the ROC curve (AROC) was 0.80 (95% CI 
0.73-0.87) (Figure). Additional adjustment for diabetes, conges-
tive heart failure and known renal disease did not change the 
results. When excluding patients who had known renal disease 
prior to the ED visit (n=22), the result remained highly significant 
(P_trend over quartiles <0.001) and patients in the top versus 
bottom quartile of pro-ENK had an OR of 23.2 (95% CI=5.8-
92.6; P<0.001). Patients who died within 7 days (n=15, 4.6%) 
had significantly higher pro-ENK than 7-day survivors (P=0.003) 
and 47% of patients who died had developed AKI. 

RESULTS

We measured pro-ENK in 327 patients with sepsis (≥2 SIRS criteria 
+ suspected infection) upon admission to the ED at Skåne University 
Hospital, Malmö, Sweden and followed the patients for development 
of AKI within 7 days. AKI was defined as a creatinine increase >44 
µmol/L (>0.5 mg/dL) between any two measurements, requirement 
for acute dialysis or an increase in creatinine of >50% with an initial 
value >160 µmol/L (>2.0 mg/dL). Quartiles of pro-ENK (lowest quar-
tile as referent) were related to risk of AKI development within 7 days 
using logistic regressions adjusted for age and sex. 

Table 1. Baseline Characteristics
Area under the ROC curve for pro-ENK vs risk 
of 7-day acute kidney injury

Pro-ENK, plasma concentration of Pro-enkephalin; OR, odds ratio; 95% CI, 95% confidence interval 
aN / N events refer to number of participants / number of first Acute Kidney Injury Events
bPro-ENK is given as median (range). 
cOR (95% CI) are expressed per 1 SD increment of LN-transformed Pro-ENK and in analyses of quartiles 
the lowest quartile (quartile 1) was defined as the reference category and the OR (95% CI) for each of 
quartiles 2, 3 and 4 were compared with the reference quartile. Analyses were adjusted for age and sex.

Table 2. Pro-ENK at emergency department admission in relation to risk of 
acute kidney injury within 7 days

METHODS

CONCLUSION
Pro-ENK measured upon admission to the ED in sepsis patients strongly predicts development 
of AKI within 7-days, especially in patients without prior renal disease. AKI occurs in almost half of 
sepsis patients who die during the first 7 days of hospitalization.       

 No AKI development 

(n=277) 

AKI development 

(n=50) 

Age (years) (median and range) 71.2 (18.2-100) 76.7 (31.6-99.1) 

Male gender (%) 46.6 70.0 

Renal disease (%) 4.3 20.0 

Congestive Heart Failure (%) 14.2 30.0 

Diabetes Mellitus (%) 15.2 32.0 

Chronic Obstructive Pumonary Disease (%) 18.5 26.0 

Cancer (%) 26.8 26.5 

Immunodeficiency (%) 5.8 8.2 

 

 All patients P-value Quartile 1  Quartile 2 Quartile 3 Quartile 4  P for trend 

N / N eventsa 327/50  3/81 3/82 12/82 32/82  

     Pro-ENK (pmol/L)b 77.9 (10.9-824)  45.0 (10.9-58.1) 66.0 (58.1-77.3) 90.1 (77.9-115) 161 (118-824)  

OR (95% CI)c 3.14 (2.10-4.70) <0.001 1.0 (ref) 0.91 (0.18-4.72) 4.29 (1.13-16.3) 18.8 (5.05-69.8) <0.001 

 

AROC=0.80	(95%	CI	0.73-0.87)


