University Library

o o A gateway to Melbourne's research publications

Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Haywood, CJ;Prendergast, LA;Lim, R;Lappas, M;Lim, WK;Proietto, J

Title:
Obesity in older adults: Effect of degree of weight loss on cardiovascular markers and
medications

Date:
2019-08-01

Citation:

Haywood, C. J., Prendergast, L. A., Lim, R., Lappas, M., Lim, W. K. & Proietto, J. (2019).
Obesity in older adults: Effect of degree of weight loss on cardiovascular markers and
medications. Clinical Obesity, 9 (4), https://doi.org/10.1111/cob.12316.

Persistent Link:
https://hdl.handle.net/11343/286001



Haywood Cilla (Orcid ID: 0000-0002-8127-7014)

Obesity in older adults: effect of degree of weight loss on cardiovascular markers and
medications.

Cilla J Haywood'~*

Luke A Prendergast’
Ratana Lim’

Martha Lappas’
Wen Kwang Lim>”
Joseph Proietto"*

1. Department of Medicine (Austin Health), University of Melbourne, Heidelberg Heights,
Australia

2. Department of Medicine (Royal Melbourne Hospital), University of Melbourne,

Parkville, Australia

Department of Aged Care, Austin Health, Heidelberg, Australia

Department of Endocrinology, Austin Health, Heidelberg, Australia

Department of Aged Care, Royal Melbourne Hospital, Parkville, Australia

Mathematics and Statistics, LaTrobe University, Bundoora, Australia

Obstetrics, Nutrition and Endocrinology Group, Department of Obstetrics and

Gynaecology, University of Melbourne, Mercy Hospital for Women, Heidelberg,

Victoria, Australia

NV AW

Corresponding Author: Dr. Cilla Haywood

chaywood@unimelb.edu.au

Metabolic Disorders Centre

1* Floor, Centaur Wing, Heidelberg Repatriation Hospital
Waterdale Rd, Heidelberg Heights, Victoria 3081, Australia

Ph +61407340863

Orcid ID for Cilla Haywood: https://orcid.org/0000-0002-8127-7014
Running title: Weight loss in older persons with obesity

Keywords: Obesity, older adults, hypertension, very low calorie diet

This is the author manuscript accepted for publication and has undergone full peer review but
has not been through the copyediting, typesetting, pagination and proofreading process, which
may lead to differences between this version and the Version of Record. Please cite this article
as doi: 10.1111/cob.12316

This article is protected by copyright. All rights reserved.

") Check for updates


http://dx.doi.org/10.1111/cob.12316
http://dx.doi.org/10.1111/cob.12316
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fcob.12316&domain=pdf&date_stamp=2019-06-17

Conflict of Interest Statement: The authors report no conflicts of interest directly related to this
study. Related to broader study of obesity, CH and JP have received lecture fees from Novo
Nordisk and iNova Pharmaceuticals (Duromine®). JP is on the medical advisory board for
Saxenda® (Novo Nordisk Pharmaceuticals)

Acknowledgements: The research project was funded a National Health and Medical Research
Council Project grant (APP1044334), and CH was supported by a National Health and Medical
Research Council Medical/Dental Postgraduate Scholarship (APP1056512).

Obesity in older adults: effect of degree of weight loss on cardiovascular markers and
medications.

What is already known about this subject:

e Obesity is an increasing issue in older adults, increasing morbidity, polypharmacy and the
risk of disability.

e Modest weight loss, achieved with diet and exercise, is feasible and safe in older persons
with obesity.

¢ Intentional weight loss can improve cardiovascular markers in this group.

What this study adds:

e This study demonstrates the use of very low calorie diets (VLCDs) in older adults with
obesity.

e The effect of more rapid weight loss on cardiovascular markers and cardiovascular
medication usage in this group is also demonstrated.

Abstract:

Background: Obesity worsens the age-related tendency towards cardiovascular disease and
diabetes. Older adults are vulnerable to medication adverse effects. Intentional weight loss in
older adults with obesity has been shown to improve cardiovascular and glycaemic markers. The
effect of rapid weight loss induced by Very Low Calorie Diets (VLCDs) on these markers has
not been evaluated in this group.

Methods: In this 12-week study, participants were randomized to one of healthy eating,
hypocaloric diet or VLCD, all combined with three times weekly exercise (Ex/HE, Ex/Diet,
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Ex/VLCD, respectively). The effects of these interventions on weight, blood pressure, lipids,
glucose and HbA 1¢c, inflammatory markers and cardiovascular and diabetes medication changes
were measured.

Results: Weight loss was 3.7, 5.1, and 11.1% in Ex/HE, Ex/Diet and Ex/VLCD, respectively.
There were significant improvements in HbA . in all groups, but by the greatest degree in
Ex/VLCD (0.18+0.07, 0.18+0.06 and 0.59+0.13%, respectively). Similar patterns were seen in
total cholesterol (0.13+0.15, 0.21£0.11 and 0.53+0.13 mmol/L, respectively, p=0.047),
triglycerides (0.35+0.13, 0.20£0.10 and 0.51+0.09 mmol/L, respectively, p=0.011) and systolic
blood pressure (942, 2+3 and 14+3mmHg respectively, p=0.025). There were no between-group
differences in fasting glucose, high-density lipoprotein (HDL) cholesterol, LDL-C and
inflammatory markers. Reductions in antihypertensive or diabetes medication were made in
4/29, 7/36 and 16/37 participants in Ex/HE, Ex/Diet and Ex/VLCD, respectively (p=0.017)

Conclusions: Significant weight loss achieved with a VLCD gave rise to improvements in
multiple cardiovascular risk markers, despite reduction in medication. Weight loss is an under-
utilised method of cardiovascular risk management in this group.

Key Words:

Reducing diet

Very Low Calorie Diet
Obesity

Hypertension

Diabetes
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Obesity in older adults: effect of degree of weight loss on

cardiovascular markers and medications.

Ageing and obesity can worsen cardiovascular risk factors and insulin resistance, and the
inflammatory milieu seen in both conditions is implicated in the pathophysiology of diseases of
ageing" . Intentional weight loss and/or exercise can improve or modify these risk factors. For
most of these risk factors, the degree of improvement correlates with the degree of weight loss,
and are greater in lower carbohydrate diets and VLCDs than in low fat diets™ *. Exercise gives
small but statistically significant improvements in cardiovascular parameters’. Improvements in
pancreatic function®, blood pressure, cholesterol’ and inflammatory markers® have also been
observed in studies focussing on older people with obesity. This 12-week study compared the
effects of exercise with healthy eating advice (Ex/HE), exercise with hypocaloric diet (Ex/Diet)
and exercise with VLCD (Ex/VLCD) on blood glucose, haemoglobin A;C (HbA¢), lipid
parameters, blood pressure and inflammatory markers. We hypothesised that those on the VLCD

would have the greatest improvements in blood pressure, diabetes and inflammatory markers
Methods and Materials

Study Oversight
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We conducted this study from August 2012 until July 2015 at the Heidelberg Repatriation
Hospital. The study was registered with the Australian and New Zealand Clinical Trials Registry
(ACTRN12611000408987), and approved by the Austin Health Research Ethics Committee.
Details regarding the recruitment, participants, monitoring and interventions in this study have
been published previously elsewhere’. Briefly, volunteers were eligible for the study if they were
65 years or over, community dwelling, and had a body mass index (BMI) e35kg/m”. A baseline
visit was undertaken, where blood pressure was taken, and blood drawn for lipids, glucose and
inflammatory markers. Physical function and cognitive parameters were also tested. Participants

were randomised to three-times weekly exercise with one of:

e a general healthy eating plan (Ex/HE),
e hypocaloric high protein diet (Ex/Diet), or

e very low calorie diet (Ex/VLCD).

Baseline measurements were repeated at 12 weeks. Adherence to dietary interventions was
monitored via food charting and inferred from monitoring of weight. Attendance at exercise

classes was recorded.

Blood pressure and glucose monitoring (Safety Measures)

Participants visited the study centre every two weeks, and their weight, waist circumference and

blood pressure was measured. Blood pressure was measured once, sitting, after a 5S-minute rest,
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using a mercury sphygmomanometer and an appropriately sized cuff. A physician reviewed the
blood pressure and advised on reduction of antihypertensives if blood pressure was below 120/80
mmHg, with the aim of minimizing the risk of symptomatic hypotension. Changes to

antihypertensive medications were recorded.

Participants with type-2 diabetes were asked to check their blood glucose 4 times per day, before
meals. Those randomized to a VLCD who were taking insulin or sulfonylureas had the dosage of
these medications halved, as previously published elsewhere'’. They notified the physician if
their blood glucose dropped below 5 mmol/L, to change medications before frank

hypoglycaemia ensued. Hypoglycaemic episodes and changes to medications were recorded.

Inflammatory parameters

Serum was frozen and stored at -18°C, and batch assayed for TNF-+ and IL-6 levels using high
sensitivity Quantikine ELISA kits (R&D systems, Minneapolis, MN, USA). The limit of
detection for both assays was 0.2 pg/ml. The calculated inter-assay and intra-assay coefficients

of variation (CV) were all less than 10%.

Statistical analysis

When considering change between baseline and completion, many measures exhibited skewness.

Consequently, we used the Kruskal-Wallis test for comparisons across the three groups. To
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model completion levels, we conducted multiple linear regression analyses adjusting for baseline
values, age and gender by including them as covariates along with the factor variable group (3
levels). Estimated models were all checked to ensure model and error conditions were valid.
Models for several variables (BGL, HbAlc, LDL, TNF-+ and IL-6) revealed violations and
improvements were made following a log-transformation of the dependent variable. Pairwise
comparisons between groups for the non-transformed models were carried out using Tukey
adjustments for multiple comparisons and reported as differences in mean values between
groups. For the log-transformed models, pairwise comparisons were first made on the log scale,
before being converted to percentage difference in mean values between groups and again the
Tukey method was used for multiple comparisons. Categorical variables were compared using

Pearson’s Chi-Square or Fisher’s Exact test.

Power calculations for the study were made on the basis of the physical function tests and have

been described elsewhere’.
Results
Study population:

There were 117 participants, and 102 completed the study. 37 participants had diabetes and 95
had a history of hypertension (table 1). There were no significant between-group differences in
baseline characteristics. The mean age was 70 years (range 65-85), mean BMI 40kg/m” (range

32.3-57) and 72 were female. Attrition was 7/36, 4/40 and 4/41 in Ex/HE, Ex/Diet and
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Ex/VLCD, respectively. Weight was reduced by 3.7, 5.1 and 11.1%, respectively (p<0.001).
Mean baseline systolic and diastolic blood pressure was 142+15 and 82+10 mmHg, respectively.
Mean baseline fasting blood glucose and total cholesterol was 6.2+2.2 and 4.9+1.2 mmol/L,
respectively. No significant between-group difference was found for any of the baseline

measures.
Adverse effects:

The adverse effects of study interventions have been published’. Briefly, despite halving insulin
at baseline, two participants in Ex/VLCD had hypoglycaemia (BSLs 2.9 and 3.2mmol/L). Both
resolved with ingestion of carbohydrates and no events occurred after further reduction of insulin
dose. Subjective complaints of dizziness occurred in 0/36, 1/40 participants and 3/41 participants

in Ex/HE, Ex/Diet and Ex/VLCD, respectively (p=0.324)
Glycaemic Parameters

Blood glucose was reduced by 0.12+0.2, 0.0540.15 and 0.5+0.27 mmol/L in Ex/HE, Ex/Diet
and Ex/VLCD, respectively (p=0.466). HbA . was reduced significantly from baseline in all
groups, but by the greatest degree in Ex/VLCD; 0.18+ 0.07, 0.18+0.06 and 0.59+0.13%,
respectively (p=0.018) (Table 2). Reduction in diabetes medication was required in 2/9, 3/12 and
10/14 participants with diabetes in Ex/HE, Ex/Diet and Ex/VLCD, respectively (p=0.028) (table

3)

Lipid Parameters
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Total cholesterol decreased by 0.13+0.15, 0.21+0.11 and 0.53+0.13 mmol/L, respectively
(p=0.047), and triglycerides decreased by 0.35+0.13, 0.20+0.10 and 0.51£0.09 mmol/L,

respectively (p=0.011) (Table 2).
Blood Pressure Parameters

Systolic blood pressure decreased by 9+2, 243 and 14+3 mmHg in Ex/HE, Ex/Diet and
Ex/VLCD, respectively (p=0.025). There was no significant between-group difference in change
in diastolic blood pressure (p=0.909) (Table 2). Reduction in antihypertensive medication was
required in 0/27, 5/32 and 16/37 completers in Ex/HE, Ex/Diet and Ex/VLCD, respectively

(p=0.006) (Table 3).
Inflammatory Parameters

There was no significant reduction in TNF-+ or IL-6 in any group, nor were there any between-

group change in these parameters in (p=0.225 and 0.728, respectively) (Table 2).

Discussion

Ageing is associated with a number of physiological changes, which predispose to
cardiovascular disease. These are decreased insulin sensitivity''; increased arterial stiffness
leading to hypertension'?; and meta-inflammation, collectively known as the metabolic

syndrome. This predisposes multiple degenerative conditions of ageing'’. Lifestyle modification
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including weight loss and exercise is the mainstay of treatment of the metabolic syndrome'*.
Despite this, there have been a number of barriers to physician recommendation of these
measures in older people with obesity. These include the observation that obesity can be
associated with lower cardiovascular and all-cause mortality in older people (the “obesity

»13) fear regarding lean mass loss'®, and a lack of evidence to support the safety and

paradox
efficacy of weight loss measures in the older population. However, it has recently been
demonstrated that weight loss and exercise can improve cardiovascular and diabetes markers in
older adults with obesity™’. This study demonstrates that weight loss achieved with a 12-week

period of VLCD plus exercise can improve glycaemic, cholesterol and blood pressure parameters

in older adults with obesity.

In this study, which included participants with and without type-2 diabetes, there was a
significant lowering in HbA ¢ in Ex/VLCD over the 12-week study period, of 0.59%. For
comparison, in people with diabetes, the HbA ¢ lowering is 1.12% with Metformin
monotherapy'’. Weight loss induced by VLCDs has previously been demonstrated to restore
normoglycaemia in persons with diabetes'®, and these changes are often durable if the lower

weight is maintained"”.

Currently, it is unclear as to how to manage hypoglycaemic medication in people with diabetes
undergoing a VLCD — previous published recommendations recommended halving insulin and
halving or ceasing sulphonylureas'®. However, this approach led to hypoglycaemia in this study.

In another study'®, diabetes medications were ceased altogether. From a practical standpoint,

10
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changes to diabetes medicines in those losing weight on a low carbohydrate diet will need to be
individualised, depending on medication, baseline glycaemic control and diabetic complications,

adherence to the VLCD, and the intended HbA . target for the individual.

The pathophysiology of hypertension in obesity is complex. Insulin resistance and hyperuricemia
contribute to increased renin-angiotensin system activation and increased sympathetic outflow
(which is also contributed to by obstructive sleep apnoea). A chronic inflammatory state causes
vascular endothelial dysfunction, renal changes favouring sodium retention, and myocardial
dysfunction®”. Weight loss can decrease insulin resistance and inflammatory burden, and
improve obstructive sleep apnoea™>'. Those in Ex/VLCD had significant decreases in systolic
blood pressure in keeping with their significant weight loss. This necessitated reduction in
antihypertensive medication in many of these participants, to avoid symptomatic hypotension,
which is a major cause of morbidity in older adults. A large trial of 8mg perindopril in secondary
prevention of cardiovascular disease demonstrated a 9/4mmHg lowering of blood pressure after a
4-6 week run in period **. The ideal blood pressure target for older adults is the topic of some
debate. The SPRINT study” demonstrated that cardiovascular outcomes are improved when
blood pressure is controlled to a target of 120mmHg rather than 140mmHg in people over the
age of 75, with a trend toward higher adverse events such as orthostatic hypotension and acute
kidney injury in the intensively treated group. This study demonstrated a significant blood
pressure lowering despite withdrawal of antihypertensive agents, though, on average, not to

120mmHg systolic.

11
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There was a significant reduction in triglycerides in Ex/VLCD, The triglyceride lowering effect
was lower than, but comparable to, long courses of fibrate medication®*. Previous studies of
weight loss in older adults have shown similar results’. Triglycerides are an emerging treatment
target as their level is proportional to risk of cardiovascular disease®, and triglyceride levels
correlate with cerebral amyloid burden. However, it is currently unclear whether triglyceride
lowering with medications (or indeed diet) reduce the risk of cardiovascular disease in the long

25,27
term™ ",

Low-grade, systemic inflammation (meta-inflammation) is central to the pathophysiology of
cardiovascular disease® and degenerative diseases of ageing'. Reduction in markers of
inflammation such as IL-6, TNF-+ and CRP have been observed in older adults undergoing

substantial weight loss, proportional to body fat lost™"'

. In this study, no significant reductions
in any of the markers were observed. A potential reason for the discrepancy is that these

previous studies are longer term; 18 months compared with the 12 weeks of this study.

Obtaining tighter blood pressure and glycaemic control can be risky in older people, as it can
predispose to polypharmacy and adverse drug reactions. Cardiovascular and hypoglycaemic
medication-related adverse events are common causes of hospitalisation in older adults®. This
study demonstrated that, at least in the short term, improvements in cardiovascular and
glycaemic markers similar to that achieved with common medications could be obtained with

substantial weight loss. However, this study also illustrated the need for close observation of

12
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blood pressure and glucose in older persons losing weight with a VLCD, as reduction in these

parameters was rapid.

Limitations to this study include relatively low numbers, and a heterogeneous study population
(ie people with and without diabetes). While the study demonstrated improvements in the short
term, it would be important to elucidate whether these findings could be maintained in the long
term. The gold standard for measuring blood pressure is with 24 hour monitoring; this was not
performed in this study but would be important to include in future studies in this age group.
This study adds to the expanding pool of data regarding management of older adults with
obesity, particularly with regards to the use of VLCDs. The study demonstrated rapid
improvements in systolic blood pressure, glycaemic measures and triglycerides on those
participants randomised to a VLCD. The significance of this finding is that, if an older adult with
obesity presents with poorly controlled type 2 diabetes, hypertension or triglycerides despite
medication, weight loss with a VLCD may be a reasonable first step before adding further

medication.

In older adults with obesity, weight loss has pleiotrophic positive effects on cardiovascular risk
markers, and these were marked in those who underwent a short treatment regimen with exercise
and a VLCD. Weight loss is an underutilized preventative measure for cardiovascular disease in

this group, especially given the potential for reduction in polypharmacy.

Conflicts of interest: None of the authors declare any conflict of interest from this work.
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TABLES

Table 1 — Demographics

Marker Ex/HE (n=36) Ex/Diet (n=40) Ex/VLCD (n=41) P§

Number of Females 23 24 25 0.937
Hypertension 33 37 39 0.818
Dyslipidemia 23 32 37 0.236
Ischaemic Heart Disease 4 12 8 0.123
Obstructive Sleep Apnoea 12 12 13 0.952
Type 2 Diabetes 10 13 14 0.826
Impaired Fasting Glucose 15 11 10 0.224
Metabolic Syndrome* 29 35 33 0.636

N =117, 72 females, 45 males.
Mean age 70.2 years (range 65-85).
Mean weight at randomisation 105.7kg (76.7-146.1)

Mean BMI 40.1kg/m” (range 32.34-57.07)
Metabolic Syndrome as defined by International Diabetes Federation Definition

SPearson Chi-Square Test

This article is protected by copyright. All rights reserved.
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Table 2 — Cardiovascular, Glucose, Blood Pressure and Inflammatory Markers

Between-Group Differences”
Ex/HE Ex/Diet Ex/VLCD P-value§ Ex/HE vs Ex/HE vs Ex/Diet vs
Ex/Diet Ex/VLCD Ex/VLCD

BGL (mmol/L)
Baseline 6.09 (1.09) 6.13 (2.68) 6.47 (2.35) 0.7 (-7.4,9.5) 4.3 (-4.2,13.6) 3.6(-4.2,12.1)
Change -0.12 (0.20) -0.05 (0.15) -0.50 (0.27) 0.466 p=0.979 p =0.468 p=0.535
HbAc (%)
Baseline 6.26 (0.65) 6.27 (1.05) 6.45 (1.06) 0.7 (-3.1,4.5) 6.1 (2.1,10.2) 5.4 (1.6,9.3)
Change -0.18 (0.073)* | -0.19 (0.06)* -0.59 (0.13)* 0.018 p=0.913 p=0.001 p=0.003
HDL (mmol/L) 0.115 (0.009, 0.097 (-0.007, -0.018 (-0.114,
Baseline 1.35 (0.30) 1.42 (0.35) 1.46 (0.45) 0.221) 0.201) 0.078)
Change 0.09 (0.04)* -0.06 (0.03)* -0.06 (0.05) 0.022 p=0.03 p=0.071 p=0.899
LDL (mmol/L)
Baseline 2.8 (0.87) 2.72 (1.06) 2.49 (1.07) 6.8 (-10.5, 27.6) 16.8 (-2.2,39.4) 9.3 (-7,28.4)
Change -0.01 (0.15) -0.11 (0.11) -0.27 (0.11)* 0.068 p=10.648 p=0.098 p=0.391
Triglycerides (mmol/L) 0.015 (-0.237, 0.268 (0.018, 0.253 (0.024,
Baseline 1.88 (1.00) 1.56 (0.70) 1.70 (1.07) 0.267) 0.517) 0.481)
Change -0.35 (0.13)* -0.20 (0.10) -0.51 (0.09)* 0.011 p=0.989 p=0.033 p=0.026
Total Cholesterol (mmol/L) 0.147 (-0.25, 0.518 (0.116, 0.371 (0.005,
Baseline 5.12(1.18) 4.83 (1.21) 4.68 (1.27) 0.544) 0.919) 0.737)
Change -0.13 (0.15) -0.21 (0.11) -0.53 (0.13)* 0.047 p=0.654 p =0.008 p =0.046
Systolic Blood Pressure (mmHg) -7.018 (-14.127, 0.227 (-6.968, 7.244 (0.43,
Baseline 141 (13) 139 (16) 146 (15) 0.091) 7.421) 14.059)
Change -9 (2)* -2(3) -14 (3)* 0.025 p =0.054 p=0.997 p=0.034
Diastolic Blood Pressure (mmHg) -2.425 (-7.776, -1.355 (-6.666, 1.07 (-3.956,
Baseline 82 (11) 83 (10) 82 (9) 2.926) 3.956) 6.096)
Change -3 (2) -2(2) -2(2) 0.909 p=0.53 p=0.817 p=0.868
TNF-+ (pg/mL)
Baseline 2.21(0.65) 2.31(0.57) 2.46 (0.57) 5(-8.6,20.7) 10.1 (-3.4, 25.6) 4.9 (-8.1, 19.8)
Change -0.02 (0.08) -0.20 (0.10) -0.17 (0.10) 0.225 p=0.677 p=0.189 p=0.663
IL-6 (pg/mL)
Baseline 2.01 (0.14) 2.14 (0.21) 2.06 (0.16) 9.7 (-25.6, 61.7) 7.7 (-25.2,55.1) -1.8 (-31.4, 40.5)
Change -0.24 (0.17) 0.19 (0.36) -0.17 (0.25) 0.728 p=0.835 p=0.876 p=0.992
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Baseline and change values are stated as Mean (Standard Error of the Mean), changes are absolute (not percentage) values
*denotes changes that are statistically significant (P<0.05)

§ One-Way P, Kruskal-Wallis test
~ Unshaded boxes: absolute mean (95% confidence interval) difference between groups, shaded boxes: percentage differences (95% confidence interval) between groups — See

statistical methods section.
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Table 3 — Changes in Medications

Change Ex/HE Ex/Diet Ex/VLCD p*
Any Medication Change 4/29 7/36 16/37 0.017
N=102 completers

Change in Antihypertensive medication 0/27 5/32 11/36 0.003
N=95 completers with hypertension

Change in Diabetes Medication 2/9 3/12 10/14 0.028

N=35 completers with type 2 diabetes

*Fisher’s exact
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