et Tsts]x]: A 87 @ A3 = 2014 http://dx.doi.org/10.3904/kjm.2014.87.3.302

A4 A715S Kol =8l EAA FF el =& A
NT-proBNP2] &3t

Aholaksleahin SRR A
o S 9 w = o
DO - SRS - UHT - BYUH - ANE - UNE - Y20
S . S L x s . P
NHE - UM - YN - ASE - ZSH

The Role of Preoperative NT-proBNP in Elderly Orthopedic Patients with
Nomnal Left Ventricular Systolic Function

Eun-Jung Ko, Jae-Youn Moon, Yeong-Min Lim, Won-Jung Hong, Suk-pyo Shin, Sang-Hoon Kim, Woo-In Yang,
Jung-Hoon Sung, In Jai Kim, Sang-Wook Lim, Dong-Hun Cha, and Seung-Yun Cho

Department of Cardiology, CHA Bundang Medical Center, CHA University, Seongnam, Korea

Background/Aims: Preoperative N-terminal pro-brain natriuretic peptide (NT-proBNP) is a useful predictor of postoperative
cardiovascular complications. The present study investigated whether blood NT-proBNP values are suitable for predicting
postoperative cardiovascular complications after non-cardiac surgery in elderly patients showing normal left ventricular (LV)
function on preoperative echocardiograms.

Methods: This study was performed by analyzing the medical records of elderly patients referred to the cardiology department for the
purpose of assessing their cardiac function before orthopedic surgery. Of the patients who underwent echocardiography and NT-
proBNP assessment simultaneously, 275 patients aged > 70 years and with an LV ejection fraction of > 55% were included in the study.
Results: Major adverse cardiac and cerebrovascular events (MACCEs) occurred in 33 (12%) of the 275 patients, and the
NT-proBNP concentration was higher in patients with complications than in those without complications (1,904.20 + 2,300.23 vs.
530.58 £882.27 pg/mL, p <0.01). The ROC area under the curve was 0.756 (95% confidence interval 0.701-0.805, p < 0.001) with
an optimal cutoff of 416.3 pg/mL (69.7% sensitivity, 67.36% specificity). A multivariate analysis showed that a preoperative age of
> 80 years (odds ratio, 2.313; p = 0.047) and an increased blood NT-proBNP concentration (odds ratio, 3.189; p = 0.009) were
independent risk factors for the prediction of MACCEs.

Conclusions: Although elderly patients scheduled to undergo non-cardiac surgery may show normal LV systolic function on
echocardiography, measurement of their preoperative blood NT-proBNP concentration is useful for predicting MACCEs occurring
after non-cardiac surgery. (Korean ] Med 2014;87:302-310)
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Table 1. Baseline characteristics

Characteristics Total (n=275) MACCEs (n=33) No MACCEs (n=242) p value
Age, yr 793+64 829+7.7 78.8+6.1 <0.01
Male, % 57 (20.7) 8(24.2) 49 (19.4) 0.595
Hypertension, % 206 (74.9) 25(75.8) 181 (74.8) 0.905
Duration of hypertension, yr 12.1£8.7 13.0£8.8 11.9£8.7 0.530
Diabetes mellitus (DM), % 85 (30.9) 10 (30.3) 75 (31.0) 0.936
Duration of DM, yr 13.0+10.2 152+9.6 12.7+10.3 0.489
Insulin-treated DM, % 21(7.6) 4(12.1) 17 (7.0) 0.295
Hypercholesterolemia, % 22 (8.0) 1(3.0) 21(8.7) 0.262
History of CAD, % 34 (12.4) 4(9.1) 30 (12.4) 0.964
History of M1, % 3(1.1) 0(0) 3(1.2) 1.000
History of heart failure, % 7(2.5) 2(6.1) 5(2.1) 0.21
History of CVA, % 58 (21.1) 6(18.2) 52 (21.5) 0.662
Chronic renal failure, % 12 (4.4) 309.1) 9.7 0.163
COPD, % 78 (28.4) 16 (48.5) 62 (25.6) 0.006
Operation type, %

Hip 164 (59.6) 27 (81.8) 137 (56.6)

Upper extremity 44 (16.0) 2(6.1) 42 (17.3)

Spine 22 (8.0) 1(3.0) 21(8.7)

Knee 20 (7.3) 1(3.0) 19 (7.9)

Others 25(9.1) 2(6.1) 23(9.5)
CRP, mg/dL 22+49 23+5.1 1.9+33 0.749
Ejection fraction, % 64.5+6.1 642+74 64.5+59 0.842
NT-proBNP, pg/mL 695.4+£1,225.8 1,904.2 +2,300.2 530.58 + 882.3 <0.01
RCRI score 0.47 +0.68 0.52+0.71 0.46 +0.68 0.681

All values are presented as the mean + SD or number (%). MACCEs, major adverse cardiac and cerebrovascular events; CAD, coronary

artery disease; MI, myocardial infarction; CVA, cerebrovascular accident; COPD, chronic obstructive pulmonary disease; CRP, C-re-

active protein; RCRI score, revised cardiac risk index.
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Figure 1. Box plots showing the difference in NT-proBNP level
between groups (No MACCEs group: 530.58 + 882.27 pg/mL
vs. MACCEs group: 1,904.20 + 2,300.23 pg/mL, p < 0.01).
MACCESs, major adverse cardiac and cerebrovascular events.

Figure 2. Receiver operator characteristic curve of serum NT-
proBNP as a predictor of postoperative major adverse cardiac
events. NT-proBNP = 0.756 (95% confidence interval, 0.701-
0.805, p <0.001).

Table 2. Clinical characteristics according to the optimal cutoff value of NT-proBNP

Characteristics High NT-proBNP (>416.3),n=103  Low NT-proBNP (<£416.3), n=172 p value
Age, yr 814+6.7 781459 <0.001
Male, % 26(25.2) 31 (18.0) 0.153
Hypertension, % 71 (68.9) 135 (78.5) 0.077
Diabetes mellitus (DM), % 30(29.1) 55(31.9) 0.621
Insulin-treated DM, % 10 (9.7) 11 (6.4) 0.317
Hypercholesterolemia, % 7(6.8) 15(8.7) 0.569
History of CAD, % 15 (14.6) 19 (11.1) 0.391
History of MI, % 0(0) 3(1.7) 0.295
History of CVA, % 19 (18.5) 39 (22.7) 0.406
Chronic renal failure, % 9(8.7) 3(1.7) 0.011
COPD, % 39 (37.9) 39 (54.2) 0.007
CRP, mg/dL 3.7+0.6 1.4+£03 <0.001
Ejection fraction, % 63.7+6.1 64.1+5.8 0.541
NT-proBNP, pg/mL 1,575.6 + 1,663.5 168.3 +£104.1 <0.001
RCRI score 0.54+0.71 0.42 +0.67 0.163
MACCEs 23 (22.3) 10 (5.8) <0.001

All values are presented as the mean + SD or number (%). CAD, coronary artery disease; MI, myocardial infarction; CVA, cere-
brovascular accident; COPD, chronic obstructive pulmonary disease; CRP, C-reactive protein; RCRI score, revised cardiac risk index;
MACCESs, major adverse cardiac and cerebrovascular events.
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Table 3. Multivariate analysis for independent predictors of MACCEs

OR 95% CI p value
Advanced age (> 80 yr) 2313 1.011-5.289 0.047
Chronic renal disease 1.281 0.551-2.979 0.565
NT-proBNP (> 416.3 pg/mL) 3.189 1.336-7.614 0.009
COPD 2.089 0.954-4.577 0.066
MACCE:s, major adverse cardiac and cerebrovascular events; OR, odds ratio; CI, confidence interval; COPD, chronic obstructive pulmo-
nary disease.
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