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CONFLICT OF INTEREST DISCLOSURE

What is HRV?

So s 798

milliseconds milliseconds

o 8 C

Heart Rate Variability (HRV) HIGHHRV |  LOW HRV

HRV is the time difference (in milliseconds)
between each successive heart beat.
As shown in the above ECG / EKG reading
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Heart Rate Variability

in Obesity and the

Effect of Weight Loss

Kristjan Karason, mp, Hennin? Melgaard, mp, php, John Wikstrand, mp, phD, and
ars Sjéstrém, MD, PhD

To investigate the effects of obesity and weight loss on
cardiovascular autonomic function, we examined 28
obese patfients referred for weight-reducing gastro-
plusg, 24 obese patients who received dietary recom-
mendations, and 28 lean subjects. Body weight, blood
pressure, and 24-hour urinary norepinephrine excretion
were measured, and time and frequency domain in-
dexes of heart rate varia |:i|i1'y (HRV) were obtained from
24-hour Holter recordings. A measure of long-term HRV,
the SD of all normal RR intervals (SDANN), was used as
an index of sympathetic activity and the high-frequency
(HF) component of the frequen domain, re ecting
short-term HRV, as an estimate of vagal activity. All 3
study groups were investigated at baseline, and the 2

e groups were reexamined at 1-year follow-up.

nary norepinephrine excretion, and attenuated SDANN
and HF values than lean subjects ([p <0.01). Obese
patients treated with surgery had a mean weight loss of
32 kg (28%), whereas the obese roup treated with
dietary recommendations remained weight stable (p
<0.001). At follow-up the weight-loss group displayed
decreases in blood pressure and nnrepinepﬁrine excre-
tion and showed increments in SDANN and HF valves.
These changes were significantly greater than those ob-
served in the obese control group (p <0.05). Our find-
ings suggest that obese patients Eave increased sympa-
thetic activity and a withdrawal of vagal activity and
that these autonomic disturbances improve after weight
loss. ©1999 by Excerpta Medica, Inc.

o .
Obese patients had higher blood pressure, higher uri- (Am J Cardiol 1999;83:1242-1247)

Karason K, Mglgaard H, Wikstrand J, Sjostréom L. Heart rate variability in obesity and
the effect of weight loss. Am J Cardiol. 1999 Apr 15;83(8):1242-7.
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Mustration of the deviations in the follow-up period after bariatric procedure

Author Intervention  Time domain Frequency domain Gemmetric Poincare plot Monlinear
index
RMSS5D  SDNN  SDANN  pMN30 NN50 HF (ms) LF(ms) HFnw) LFinu) LFHF HREVi TINN 5Dl 5D2 SDI/SD2  DFA  SampEn
Lips et al. [40] EYGE, AGE 1 1 1 T
Gandolfini et al. [27] EYGB 1
Wu et al. [38] W8G 1 1 - 1 T T l =
Maser el al. [39] EYGRE T i — - l
Braga et al. [34] EYGRE 1 1 1 T —+ —  a
Lucas et al. [35] EYGB ] - | t
MNault et al. [45] BFD-DS ] ] | | T T =
Machado et al. [44] EYGB ] ] |
Bobbioni-Harsch et al. [42] RYGB 1 1 1 T T
Alam et al. [43] AGH, BPD 1 1 l 1
Perugim et al. [41] EYGB 1 1 1 T
Casellini et al. [36] EYGE, SVG 1 1
Ibacache et al [46] SVG 1 1 1 T T = 1 1 =
Kokkinos et al. [47] BYGRB, SVG T i —

RMS5D = sguare root of the mean of the square of the differences between adjacent normal RR inmtervals: SDNN = standard deviation of all normal RR intervals recorded in a time interval, expressed in ms;
SDANN = the standard deviation of averaged RR intervals over a 5-minute period; pNN30 = percemtage of adjacent BR intervals with a difference in duration greater than 50 ms; NMN50 = number of RR
intervals differing by more than 50 ms; HF = high-frequency component; LF = low-frequency component; LE/HF = ratio between low- and high-frequency components; HEVI = wmangular index caleulated
fromn the total number of all RR imervals divided by the height of the histogram of all RR intervals; TINN = triangular interpolation of RR intervals histogram; 8D = dispersion of points perpendicular to the
identity line, instantaneous recond of beat-to-beat varability: 5D2 = scatter of points along the wentity line: DFA = detrended fAuctuation (fractal) analysis of ER intervals: SampEn = sample entropy;
RYGE = Roux-en-Y gastric bypass; AGB = adjustable gasiric banding; VSG = vertical sleeve gastreciomy; BFD-DS = biliopancreatic diversion with a duodenal switch: BPD = biliopancreatic diversion;
SWVG = sleeve gastrectomy.

Benjamim CJR, et al. Does bariatric surgery improve cardiac autonomic modulation assessed by heart rate variability? A
systematic review. Surg Obes Relat Dis. 2021 Aug;17(8):1497-1509
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Improved cardiac autonomic modulation assessed by Heart Rate Variability may predict short term out comes of Bariatric Surgery

e Objectives:
» To evaluate the impact of bariatric surgery on HRV

» To identify any correlation between changes in autonomic behavior following the surgery
and weight loss

e Study Design:

» A prospective cohort study conducted on 100 patients undergoing Roux-en-Y gastric
bypass surgery

» HRV measurements taken at baseline (pre-surgery) and at 7 days, 1, 3, 6, 9, and 12
months post-surgery

R
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Mean Heart Rate: Decreased from a pre-surgery mean of 88 £ 7 beats per minute to 62 = 10 beats per
minute at 12 months (P < 0.01)

Changes in HRV Indices Over 12 Months Post-5urgery

HRV Baseline 7 Days 1 Month 3 Months 6 Months 12

Parameter (Mean+  (Mean (Mean+ (Mean+ (Mean+  Months P-Value
SD) +.5D) SD) SD) SD) (Mean +
SD)

Mean HR | 887 808  T75x9 709 6510 62+10 <001
(bpm)
RMSSD 24 £ 8 3010 35=x12 45=x15 48 £ I8 5220 <0.01
(ms)
SDNN 10525 120+ 130£35 140x40 145+42 152+45 <001
(ms) 30
PNN50 5%+ 5% 10% = 18% = 22% + 25% =+ 28% = <0.01
(%) 6% 9% 11% 12% 12%

XXVIl Ifso Wovrld Congress y Melbourne 2024




Changes in Frequency-Domain HRV Indices Over 12 Months Post-Surgery

Frequency-  Baseline 7 Days 1 3 6 12
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Early changes in HRV, particularly RMSSD and pNN50,
can be predictors of excess weight loss at 12 months

Subgroup Analysis by Age and Gender

Predictive Model Output of early changes in HRV
Early Changes Early Changes  Predicted Weight  CI Lower CI Upper a
RMSSD (ms) PNIN50 (%) Loss (%) Bound (%)  Bound (%) S 'RMSSD Increase (%)
S pNN5O0 Increase (%)
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e Conclusion

Bariatric surgery improved the parasympathetic activity of
cardiac autonomic function and improvements in HRV indices.
Early improvements in RMSSD and pNN50 were associated with
increases in excess weight loss at 12 months post-surgery, but
the mechanism of these changes require further study
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