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of steroids and cyclosporine, and three (7.5%) steroids 
and cyclophosphamide. A total of 23 patients (57.5%) 
were in remission.

When the heart rate recovery of patients and controls 
was evaluated, the HRR in the first minute was signifi-
cantly slower in the primary NS group compared with 
control (25.5 ± 10.1 and 32.4 ± 11.1, respectively; p 
=0.004) (Figure 1). Although the HRR in the second and 
third minutes was faster in the control group compared 
with primary NS, the difference was not statistically sig-
nificant (p =0.092 and p =0.145, respectively). When the 
patients were stratified according to presentation of pri-
mary NS, no difference in HRR was found between these 
subgroups. When primary NS patients were divided into 
two groups based on their remission status, no difference 
was found in HRR between those who were in remission 
(n=33, 77.5%), and those who were not (p =0.638). Ster-
oid use was also not correlated with HRR.

During cardiological evaluation of subjects, no differ-
ence was found in ECG-measured ejection fractions be-
tween groups. Based on the results of the EST, basal heart 
rate, metabolic equivalents and chronotropic reserve val-
ues were similar in the patient and control groups. All 
EST findings are shown in Table 2.

Nephrotic syndrome Control group p
Number (n) 40 42
Gender: n (%)
Female
Male

20 (50%)
20 (50%)

21 (50%)
21 (50%)

Age (years) 39.6 ± 9.3 36.0 ± 7.9 0.064
Presentation of NS: n (%)
MN 
FSGS
MPGN
Mez PGN

18 (45%)
12 (30%)                
6 (15%)
4 (10%)

0 
0
0
0

−

Duration of NS (months) 49.2 (9-112) 0 −
Hypertension: n (%) 7 (17.5%) 0 
Dyslipidemia: n (%) 12 (30 %) 7 (16%) −
Age is presented as mean ± standard deviation while duration of nephrotic syndrome as median (min-max), n: number, NS: nephrotic 
syndrome, MN: membranous nephropathy, FSGS: focal segmental glomerulosclerosis, MPGN: membranoproliferative glomerulonephritis, 
MezPGN: mesangioproliferative glomerulonephritis.

Table 1: Demographics of the 40 patients with nephrotic syndrome and the 42 subjects of the control group.

Table 2: Comparison of cardiac autonomic function parameters between the 40 patients with nephrotic syndrome and 
the 42 subjects of the control group.

Nephrotic syndrome Control group p
Basal Heart Rate (bpm) 93.6 ± 17.0 92.7 ± 15.7 0.801
Chronotropic reserve 86.1 ± 15.0 91.2 ± 15.7 0.133
Exercise tolerance, METs (mL/kg/min) 12.4 ± 2.3 12.3 ± 2.2 0.978

HRR1 (bpm) 25.5 ± 10.1 32.4 ± 11.1 0.004
HRR2 (bpm) 47.4 ± 13.0 52.2 ± 12.6 0.092
HRR3 (bpm) 54.1 ± 13.0 58.7 ± 15.1 0.145

Numerical variables with a normal distribution are presented as means ± standard deviation. bpm: beats per minute; METs: metabolic 
equivalents, HRR1: first minute heart rate recovery, HRR2: second minute heart rate recovery, HRR3: third minute heart rate recovery.

Figure 1: First minute heart rate recovery of the 40 patients 
with nephrotic syndrome and the 42 subjects of the control 
group. 
NS: nephrotic syndrome, HRR: heart rate recovery.

Discussion
In the present study, first minute HRR after EST 

was slower in patients with primary NS compared with 
healthy controls. No difference in HRR was also found 
when NS patients were divided into subgroups based on 


