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 ■ Abstract 
AIM: To find a potential simplification of the established Ew-
ing’s battery for the diagnosis of cardiovascular autonomic 
neuropathy (CAN) in type 2 diabetes (T2D). METHODS: 
We included 152 patients (92 men) with mean age 64.51 ± 
7.85 years and median diabetes duration of 12 years. Ewing’s 
battery was used as the gold standard for the diagnosis of 
CAN. Against this, we compared the results from each test 
and their combinations. RESULTS: The 30:15 ratio exhib-
ited the best diagnostic performance (AUC = 0.817, 95% CI: 
0.730-0.903, p < 0.001), with 96% sensitivity, 65% specificity, 
and 94% negative predictive value (NPV). The corresponding 
values for the Valsalva ratio (VR) were 62%, 92%, and 85%, 
respectively. The 30:15 ratio was the strongest independent 

predictor of neuropathy in multivariate regression analysis; 
low levels yielded an odds ratio (OR) of 21.14 for CAN. The 
rise in diastolic blood pressure and the expira-
tion/inspiration/VR ratio (E/I/VR) were also identified as 
independent predictors of CAN, with 9.45 and 10.79 ORs, 
respectively. CONCLUSIONS: The 30:15 ratio has the best 
diagnostic accuracy, primarily in the exclusion of CAN, by 
virtue of its very high sensitivity and NPV. If this ratio is 
positive for CAN, the VR, the rise in diastolic blood pressure, 
and the E/I/VR may be useful to increase diagnostic accu-
racy. This procedure is a simplified diagnostic approach that 
merits further evaluation to enable wider screening for CAN. 
 

 

Keywords: diabetic retinopathy · macular edema · prolifera-
tive diabetic retinopathy · vascular endothelial growth factor 

 

1. Introduction 
 

 n diabetes, cardiovascular autonomic neuro- 
 pathy (CAN) refers to impaired autonomic con- 
 trol of the heart and vessels [1, 2]. It is consid-

ered the most important manifestation of diabetic 
autonomic neuropathy [3], because it is associated 
with life-threatening clinical entities such as silent 
myocardial ischemia [4], coronary artery disease 
[5], peri-operative cardiovascular instability [6], 
QT segment prolongation [7], and stroke [8], re-
sulting in increased mortality [9, 10]. 

Timely diagnosis of CAN is useful to avoid 
complications [3, 9]. In clinical practice, the 5 non-

invasive cardiovascular reflex tests proposed by 
Ewing and Clarke more than 30 years ago are con-
sidered the cornerstone of diagnosis. The tests are 
widely used as they provide good sensitivity, speci-
ficity, and reproducibility, and they are well-
standardized and easily performed [8, 11, 12]. 

Ewing and Clarke recommended performing all 
5 tests (the so-called Ewing’s battery) for the diag-
nosis of CAN [12]. However, these tests are time-
consuming and involve difficulties that prevent the 
performance of several tests, for example: 

 
- Arthritis or difficulties in patient compliance 

may prevent performing the handgrip test. 
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- It is frequently impossible to carry out the 
Valsalva maneuver as it also depends on pa-
tient effort [12]. 

- Mobility challenges or the presence of Char-
cot osteoarthropathy frequently prevents the 
performance of the lying-to-standing test. 

- Postural fall in blood pressure cannot be re-
liably assessed in patients with fluid reten-
tion [13]. 

- Forceful breathing is not indicated for pa-
tients with proliferative retinopathy [12]. 

 
Also, there is still debate about the diagnostic 

criteria and staging of CAN [8]. Therefore, the aim 
of this study was to describe a potential simplifica-
tion of the established Ewing’s battery for the di-
agnosis of CAN in type 2 diabetes (T2D) by utiliz-
ing results from each test and combinations of 
these results. 

2. Methods and patients 

2.1 Patients 

This study included 152 patients (92 men, 60 
women) with mean age 64.51 ± 7.85 years and me-
dian diabetes duration of 12 years (inter-quartile 
range 8-20 years). The patients attended the Dia-
betes Clinic of the Second Department of Internal 
Medicine at Democritus University of Thrace, 
Greece. The study was approved by the institu-
tional ethics committee. All patients provided their 
informed consent. Demographic and clinical char-
acteristics are summarized in Table 1. 

To avoid a selection bias, we applied a random 
patient enrollment process. The first two patients 
to attend a scheduled appointment in the Diabetes 
Clinic every day from Monday to Friday between 
October 2013 and August 2014 were enrolled in 
the study. Appointments in our hospital are not 
arranged by doctors nor can doctors interfere with 
the order of patients’ appointments. One week be-
fore each examination, a member of the adminis-
trative staff (not involved in the study) handed 
over an appointment list to the examiner. Each pa-
tient included in the study was given information 
on the study, asked for consent, and advised on 
what should be avoided (e.g. food and certain 
medications, as explained below) before the ex-
amination procedure. Only the first two patients 
could be included because the examination for Ew-
ing’s battery needs to be performed in the early 
morning [12]. The examination was consistently 
carried out by one examiner (KP), who was blinded 
to patients’ symptoms and clinical history. 

 
Exclusion criteria were as follows: 
 
- Age >85 years old 
- Mentally ill patients or those unable to com-

plete the tests 
- Arrhythmia, including atrial fibrillation 
- Severe illness, such as malignancy and se-

vere infection 
- Severe hypoglycemia 
- Liver cirrhosis 
- Heart failure 
- Alcoholism 
 
Patients with proliferative retinopathy were ex-

cluded from the Valsalva examination. 
The gold standard for the diagnosis of CAN in 

the study was Ewing’s battery, which includes 5 
standardized tests [12]. Patients were asked to 
fast for 12 h before the procedure, and to avoid 
taking antidepressants, neuroleptics, caffeine, 
nicotine, or antihistamines. The computer-aided 
system Varia cardio TF5 (MIE Medical Research, 
Leeds, UK) was used for patient examination. In 
brief, tests of parasympathetic cardiovagal regula-
tion included heart rate analysis in the standing 
position (the 30:15 ratio), heart rate variation with 
deep breathing, and the Valsalva ratio (VR) [3, 12, 
14, 15]. Tests of sympathetic adrenergic vascular 
regulation included blood pressure analysis in the 
standing position, the Valsalva maneuver, and 
sustained handgrip [3, 12, 14, 15]. Heart rate 
variation was assessed by electrocardiogram re-
cordings of beat-to-beat (R-R intervals) between 
two consecutive electrocardiogram R waves [3, 12, 
14, 15]. The tests were carried out between 07:00 
and 09:00 am in a quiet environment with steady 
temperature levels between 22-24° C [14, 15]. 

The expiration/inspiration (E/I) ratio was calcu-
lated as the mean of the longest R-R interval dur-
ing expiration divided by the mean of the shortest 
R-R interval during inspiration, while the patient 
lay quietly and breathed deeply with an electro-
cardiogram that recorded heart rate variation over 

Abbreviations: 
 

AUC – area under the curve 
CAN – cardiovascular autonomic neuropathy 
CI – confidence interval 
E/I – expiration/inspiration 
E/I/VR – expiration/inspiration/Valsalva ratio 
E/I/30:15 – expiration/inspiration/30:15 
NPV – negative predictive value 
OR – odds ratio 
PPV – positive predictive value 
T2D – type 2 diabetes 
VR – Valsalva ratio 
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six breathing cycles [14, 15]. 
The ratio of postural change 
was the ratio of the longest R-
R interval during beats 20-40 
after standing to the shortest 
R-R interval during beats 5-25 
after standing. For the heart 
rate response to the Valsalva 
manoeuver, the ratio of the 
longest R-R interval to the 
shortest R-R interval was 
checked during forced exhala-
tion into the mouthpiece of a 
manometer against 40 mmHg 
for 15 seconds [14, 15]. During the two subsequent 
blood pressure tests, blood pressure in response to 
standing from a lying position and blood pressure 
variation before and during a sustained handgrip 
was recorded [3, 14, 15]. 

The following test results were considered as 
normal: 

 
- E/I ratio above the age-related reference 

value [16] 
- VR ≥ 1.21 
- Posture ratio ≥ 1.04 
- Systolic blood pressure reduction in response 

to standing ≤ 10 mmHg 
- Diastolic blood pressure increase in response 

to sustained handgrip ≥ 16 mmHg [16, 17] 
 
The following test results were considered as 

abnormal: 
 
- E/I ratio below the age-related values 
- VR ≤ 1.10 
- Posture ratio ≤ 1.00 
- Systolic blood pressure fall in response to 

standing ≥ 30 
- Diastolic blood pressure rise in response to 

sustained handgrip ≤ 10 mmHg [16, 17] 
 
Each of the items was scored as 0 for normal, 1 

for borderline, and 2 for abnormal. CAN was de-
fined as ≥2 abnormal tests [12, 16, 17]. 

2.2 Statistical analysis 

The statistical analysis was performed using 
the Statistical Package for the Social Sciences 
(SPSS), version 19.0 (IBM). The area under the re-
ceiver operating characteristic (ROC) curve (AUC) 
was calculated to quantify the diagnostic perform-
ance of tests. Sensitivity, specificity, positive and 
negative predictive values were calculated, while 

Cohen’s kappa was used to assess agreement. Stu-
dent’s t-test and the Mann Whitney U-test test 
were carried out to evaluate the potential associa-
tions between the presence or absence of neuropa-
thy and the new indices. Multivariate logistic re-
gression analysis including gender, age, and diabe-
tes duration was employed to determine the ratios 
that could be independent predictors of neuropa-
thy. Odds ratios (OR) and 95% confidence intervals 
(CI) were estimated as measures of association be-
tween the ratios of neurophysiological parameters 
and neuropathy. All tests were two-tailed, and 
significance was defined at the 5% level (p < 0.05). 

3. Results 
Overall, 48% (73 of 152 patients) had CAN. The 

30:15 (p < 0.001) and VR ratio (p = 0.004) were 
significantly lower among patients with CAN, 
while the E/I ratio did not differ significantly be-
tween the two groups (p = 0.826). Patients with 
CAN exhibited a significantly greater reduction in 
systolic blood pressure and a smaller rise in dia-
stolic blood pressure (p = 0.042 and p < 0.001, re-
spectively), as compared with those who did not 
have CAN. The values of all indices and their ra-
tios in relation to the presence of CAN are pre-
sented in Table 2. 

Table 3 shows the AUC for the above-
mentioned markers. The 30:15 ratio showed the 
best diagnostic performance (AUC = 0.817, 95% 
CI: 0.730-0.903, p < 0.001). The following four ad-
ditional indices had an AUC greater than 0.7, 
which indicates a high diagnostic performance: 

 
- VR (AUC = 0.731, 95% CI: 0.597-0.865, p = 

0.001) 
- Rise in diastolic blood pressure (AUC = 

0.710, 95% CI: 0.585-0.835, p = 0.002) 
- E/I/30:15 ratio (AUC = 0.762, 95% CI: 0.656-

0.869, p < 0.001) 

Table 1. Patient characteristics 
 

Characteristic Patients No CAN 
 (n = 79) 

  CAN 
(n = 73) 

p-value 

Sex 
   Male 
   Female 
Age 
   Mean ± SD 
Diabetes duration 
   Median value (IQR)

 
92 (60.5) 
60 (39.5) 
 
64.51 ± 7.85 
 
12 (8 - 20) 

 
51 (64.6) 
28 (35.4) 
 
62.68 ± 7.61 
 
10 (7 - 15) 

 
41 (56.2) 
32 (43.8) 
 
66.48 ± 7.67 
 
14 (10 - 22) 

  0.290 
 
 
 
  0.003 
 
  0.010 

 

Legend: CAN – cardiovascular autonomic neuropathy, IQR – inter-quartile range, SD – 
standard deviation. 
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- E/I/VR ratio (AUC = 0.749, 95% CI: 0.631-
0.867, p < 0.001) 

 
Inferior, non-significant results were obtained 

for the E/I ratio (p = 0.115), the 30:15/VR ratio (p = 
0.337), and the reduction in systolic blood pressure 
(p = 0.061). 

Clinically important cut-off points for all these 
diagnostic indices were also determined by ROC 
curve analysis (Table 3). In particular, the opti-
mal cut-off point of 1.050 for the 30:15 ratio 
yielded a sensitivity of 96% (95% CI: 88-99%), a 
substantial specificity of 65% (95% CI: 54-76%), 
with a positive predictive value (PPV) of 72% and a 
negative predictive value (NPV) of 94%. The cut-
offs for the other four markers yielded substantial 
sensitivities (62% to 81%) and specificities (62% to 
92%). 

The overall agreement of the classification of 
patients according to the 5 indices with the gold 
standard of CAN diagnosis was over 70% (70-83%), 
while Cohen’s kappa coefficient indicated good 
agreement for the 30:15 ratio (kappa = 0.606, p < 
0.001), and substantial agreement for the VR, the 
rise in diastolic blood pressure, the E/I/30:15 ratio, 
and the E/I/VR ratio, with kappa values ranging 
from 0.387 to 0.568 (all p < 0.001). Slightly weaker 
results were obtained for the other three ratios 
(Table 3). 

Furthermore, logistic regression analysis re-
vealed higher ORs for the 30:15 ratio (OR = 44.07, 
95%CI: 12.68-153.52) and the VR (OR = 18.56, 
95%CI: 5.55-62.10). 

Finally, in multivariate logistic regression 
analysis, the 30:15 ratio, the rise in diastolic blood 
pressure, and the E/I/VR ratio remained inde-
pendent predictors of CAN. Low values for the 

30:15 ratio, low values for the rise in diastolic 
blood pressure, and high values for the E/I/VR ra-
tio yielded adjusted ORs for CAN of 21.14 (95% CI: 
3.42-129.81, p < 0.001), 9.45 (95% CI: 2.61-34.17, p 
= 0.001), and 10.79 (95% CI: 2.52-46.32, p = 0.001), 
respectively. 

4. Discussion 
In an attempt to find a potential simplification 

of the established Ewings’ battery for the diagnosis 
of CAN in T2D, this study has demonstrated the 
best AUC for the 30:15 ratio, and a good perform-
ance for 4 additional indices, including the VR, the 
rise in diastolic blood pressure, the E/I/30:15 ratio, 
and the E/I/VR ratio. 

Of these indices, the 30:15 ratio emerged as the 
most useful diagnostic index. The 30:15 ratio also 
exhibited a good agreement with the gold standard 
of CAN diagnosis. Substantial agreement was also 
found for the VR, the rise in diastolic blood pres-
sure, the E/I/30:15 ratio, and the E/I/VR ratio. 
Moreover, the 30:15 ratio exhibited the highest OR 
for CAN (OR: 44.07), followed by the VR (OR: 
18.56). More importantly, a low 30:15 ratio re-
mained the strongest independent predictor of 
CAN in multivariate regression analysis, followed 
by high levels of the E/I/VR ratio and an increase 
in diastolic blood pressure. 

These novel findings suggest that the 30:15 ra-
tio was the most useful index for the diagnosis of 
CAN. It yielded a high sensitivity, a moderately 
high specificity, and it was a strong predictor of 
CAN. The VR, the rise in diastolic blood pressure, 
and the E/I/VR ratio followed in diagnostic useful-
ness. 

There have been previous attempts to simplify 
the diagnosis of CAN [16, 18-20]. Ewing et al. 
found that the 30:15 ratio could be used as a sim-
plified test to differentiate normal subjects and 
diabetic patients (diabetes type not mentioned) 
without CAN from those with CAN [18]. However, 
these observations were restricted to a very small 
number of patients [18]. Ten years later, it was 
shown that the identification of CAN by the use of 
the Ewing tests in diabetic patients (diabetes type 
not mentioned) could be simplified without loss of 
predictive power by reducing the number of repeti-
tions for 3 of the 5 tests, namely for Valsalva ma-
noeuver, deep breathing, and isometric handgrip 
[19]. 

Kempler et al. proposed the beat-to-beat varia-
tion and the 30:15 ratio as the optimal initial 
screening tools in both diabetes types: in case of 
normal results, no further testing was needed [20]. 

 
Table 2. Diagnostic indices in patients with and without CAN 
 

Diagnostic index No CAN CAN p-value

E/I 
30/15 
Valsalva ratio 
E/I / 30/15 
E/I / VR  
30/15 / VR 
Reduction systolic BP 
Rise diastolic BP 

1.17 ± 0.13 
1.10 ± 0.09 
1.46 ± 0.19 
1.07 ± 0.14 
0.80 ± 0.10 
0.76 ± 0.12 

6 (0-14) 
17 (16-21) 

1.17 ± 0.19 
1.00 ± 0.07 
1.32 ± 0.25 
1.18 ± 0.21 
0.93 ± 0.18 
0.78 ± 0.13 
12 (0-25.50) 

14 (8-17) 

0.826 
  <0.001 

0.004 
0.001 

  <0.001 
0.518 
0.042 

  <0.001 
 

Legend: Data are mean ± SD or median and inter-quartile range. 
Abbreviations: BP – blood pressure, CAN - cardiovascular autonomic 
neuropathy, E/I – expiration/inspiration index, IQR – inter-quartile 
range, SD – standard deviation, VR – Valsalva ratio. 
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More recently, Stranieri et al. proposed the deep 
breathing heart rate variation test as the best sin-
gle screening test for the diagnosis of CAN, but 
suggested that additional accuracy was obtained 
by adding any number of the remaining tests after 
determining the optimal sequence of tests for each 
individual (diabetes type not mentioned) [16]. Our 
study differs from these studies in terms of design. 
Our study did not aim to condense the examina-
tion procedure or to establish a different sequence 
for the standard procedure, but to define a combi-
nation of tests showing the best accuracy for the 
diagnosis of CAN in T2D. 

The present work has some limitations. Firstly, 
we did not correlate clinical findings with bio-
chemical data. Moreover, we did not distinguish 
between moderate and severe CAN. However, our 
aim was not to identify an index of CAN severity 
enabling its staging, but to simplify the examina-
tion procedure for CAN diagnosis. An additional 
limitation is the tertiary care setting, which ac-
counts for the very high prevalence of CAN in our 
series. Indeed, the patients included were pre-
dominantly middle-aged or elderly and had long 
diabetes duration. Therefore, it is appropriate to 
be cautious before applying these results to the 
general diabetic population, especially to younger 
patients, those from primary care, or those with 
shorter diabetes duration. Clearly, larger studies 
with more varied population features are needed 
to clarify this issue. 

Another limitation is that the E/I ratio did not 
differ significantly between patients with and 
without CAN. This ratio yielded the highest speci-
ficity and PPV, but its sensitivity was the lowest, 
in contrast to earlier reports [15, 21]. This finding 

may be attributed to the need for patient compli-
ance during the procedure. An additional issue 
that deserves attention is that the last Toronto 
consensus expert panel did not suggest applying 
the handgrip as part of the gold standard for clini-
cal CAN testing [22], a recommendation which is 
in accordance with results of the present study. A 
final limitation of the present study is  the lack of 
age-related cut-off values for the heart rate vari-
ability ratios, except in the case of the E/I ratio. 
However, this was an intended simplification. Age-
related cut-off values were proposed in 1982 by 
Smith [15] and in 1992 by Ziegler et al. [23], and 
have been strongly recommended by the recent To-
ronto consensus expert panel [22]. In a series of 
174 healthy subjects and 134 diabetic patients, 
Smith showed that the deep breathing test appre-
ciably declines with age [15]. In 120 healthy sub-
jects aged 15-67 years, Ziegler et al. found that 
age-related normal ranges for heart rate variabil-
ity ratios are useful [23]. However, previous re-
searchers similarly attempting to simplify the di-
agnostic procedure for CAN diagnosis did not use 
age-related values [16, 19]. 

The practical implications of the present study 
may be outlined as follows. The 30:15 ratio can be 
used as the first examination to differentiate T2D 
patients with and without CAN. Since its sensitiv-
ity and NPV are very high, it seems reasonable 
that it could serve as the best index to be applied 
for the exclusion of CAN. If CAN cannot be ex-
cluded by the 30:15 ratio, because its specificity is 
low, a combination of tests should be used to con-
firm or finally exclude the presence of the disease. 
The combination should include the VR, the rise in 
diastolic blood pressure, and the E/I/VR ratio. This 

Table 3. Performance of diagnostic indices 
 

Diagnostic 
index 

AUC (95% CI) p Cut-off Sensitivity
(%) 

Specificity
(%) 

PPV 
(%) 

NPV 
(%) 

Overall 
agree-

ment (%) 

Kappa OR (95% CI) 

E/I 0.574 (0.482- 0.666) 0.115 ≤1.050 19 (11-30) 98 (90-100) 88 (60-98) 57 (48-65) 60 0.172 2.34 (1.19-4.77) 

30/15 0.817 (0.730-0.903) <0.001 ≤1.050 96 (88-99) 65  (54-76) 72 (62-81) 94 (84-99) 80 0.606 44.07 (12.68-153.25)

VR 0.731 (0.597-0.865) 0.001 ≤1.250 62 (41-79) 92 (82-97) 76 (53-91) 85 (74-92) 83 0.568 18.56 (5.55-62.10) 

E/I / 30/15 0.762 (0.656-0.869) <0.001 ≥1.095 81 (70-89) 62  (50-72) 66 (55-76) 77 (65-87) 71 0.421 6.74 (3.22-14.13) 

E/I / VR 0.749 (0.631-0.867) <0.001 ≥0.888 69 (48-85) 79 (67-88) 58 (39-75) 86 (74-93) 76 0.460 8.65 (3.08-24.30) 

30/15 / VR 0.565 (0.425-0.705) 0.337 ≥0.817 62 (41-79) 70 (57-80) 46 (29-63) 82 (68-90) 67 0.285 3.71 (1.43-9.64) 

Reduction SBP 0.589 (0.495-0.682) 0.061 ≥11.50 51 (39-63) 71 (59-80) 62 (48-74) 61 (50-71) 61 0.217 2.50 (1.28-4.88) 

Rise DBP 0.710 (0.585-0.835) 0.002 ≤16.50 64 (52-75) 75 (63-84) 70 (57-80) 69 (58-79) 70 0.387 5.22 (2.60-10.50) 
 

Legend: AUC – area under the curve, CAN – cardiovascular autonomic neuropathy, CI – confidence interval, DBP – diastolic blood pressure, 
E/I – expiration/inspiration index, NPV – negative predictive value, OR – odds ratio, PPV – positive predictive value, SBP – systolic blood 
pressure, VR – Valsalva ratio. 
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procedure would increase diagnostic accuracy, and 
reduce the examination time in comparison with 
the full Ewing’s battery. 

Of note, our results also indicate that there 
may be a small number of CAN-positive patients 
who exhibit a normal 30:15 ratio. We propose that 
medical history, in particular a history of poor gly-
cemic control, the presence of at least one major 
cardiovascular risk factor, or the presence of 
macro- and/or microvascular complications, points 
to suspected CAN in such patients. Furthermore, 
specific clinical findings should sensitize physi-
cians to the presence of CAN. These may include 
orthostatic symptoms, unexplained tachycardia, 
and QT segment prolongation. Regular testing 
through a simplified procedure, as proposed in this 
study, for example at a 1-year interval in the ab-
sence of symptoms, should further enhance early 
CAN detection and timely intervention. 

Clearly, special equipment and experienced 
personnel are still required to perform the exami-
nation even with the simplified approach reported 
here. Nonetheless, a considerable reduction in the 
time needed for the examination is feasible. In-
deed, it takes about 5 minutes to perform the 30:15 
ratio, while 20 minutes are required to conduct the 
4 above-mentioned tests, and the entire examina-
tion for the 5 Ewing tests takes approximately 25 
minutes. Even though a formal cost-effectiveness 
analysis was beyond the scope of the present work, 
it is conceivable that this substantial minimization 
of examination time may enable more widespread 

screening for CAN. Interestingly, the present at-
tempt at shortening the examination time is in the 
same context as the suggested simplification of 
nerve conduction study by the sural sensory/radial 
motor amplitude ratio [24] and some innovations 
in corneal confocal microscopy [25-27]. Nonethe-
less, it should by no means be suggested that a 
simple index like the 30:15 ratio, or a combination 
of the 30:15 ratio with the VR, the E/I/VR, and the 
rise in diastolic blood pressure, could currently re-
place the validated 5 Ewing tests. Nor is there any 
evidence that the simplification of the procedure 
could quantify the severity of autonomic damage, 
as has been shown for the Ewing battery test [12]. 

5. Conclusions 
This study has shown that the 30:15 ratio as a 

single examination provided the best diagnostic 
performance for CAN in T2D. In practice, it ap-
pears primarily useful in the exclusion of CAN by 
virtue of its very high sensitivity and NPV. Addi-
tional accuracy can be obtained by concurrent use 
of the VR, the rise in diastolic blood pressure, and 
the E/I/VR ratio. Our results encourage further 
evaluation of this simplified diagnostic approach to 
enable wider screening for CAN. Indeed, this com-
plication still needs to be diagnosed earlier in more 
patients [22, 28] to reduce their cardiovascular 
morbidity and mortality [29-31]. 
Disclosures: The authors reported no conflicts to dis-
close. 
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