wdJ N

World Journal of
Nephrology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.5527 /wijn.v4.i1.1

World | Nephrol 2015 February 6; 4(1): 1-5
ISSN 2220-6124 (online)
© 2015 Baishideng Publishing Group Inc. All rights reserved.

EDITORIAL

Nephroprevention in the oldest old with chronic kidney
disease: Special considerations

Carlos G Musso, Manuel Vilas, Macaulay Onuigbo

Carlos G Musso, Manuel Vilas, Nephrology Division, Hospital
Italiano de Buenos Aires, C1181ACH Ciudad Autéonoma de
Buenos Aires, Province of Buenos Aires, Argentina

Macaulay Onuigbo, College of Medicine, Mayo Clinic, Rochester,
MN 55905, United States

Author contributions: All authors contributed to this paper.
Conflict-of-interest: The authors state no conflict of interest.
Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Carlos G Musso, MD, PhD, Nephrology
Division, Hospital Italiano de Buenos Aires, Juan D. Peron 4190,
C1181ACH Ciudad Autonoma de Buenos Aires, Province of
Buenos Aires, Argentina. carlos.musso@hospitalitaliano.org.ar
Telephone: +54-11-49590200

Fax: +54-11-49590200

Received: May 24, 2014

Peer-review started: May 24, 2014

First decision: July 7, 2014

Revised: November 11, 2014

Accepted: November 27, 2014

Article in press: December 1, 2014

Published online: February 6, 2015

Abstract

Nephroprevention strategies are crucial for handling
chronic kidney disease (CKD) complications, and slowing
its progression. However, these preventative measures
should be guided by major geriatrics principles in order
to help nephrologists to adequately handle the oldest
old with CKD. These geriatric concepts consist of taking
into account the relevance of choosing an individualized
therapy, handling clinical frailty, and keeping a geriatric
perspective which means that a good quality of life is
sometimes a more important therapeutic objective in
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octogenarians than merely prolonging life. Even though
nephroprevention strategies for treating the oldest
old with CKD are basically similar to those applied
to younger patients such as low sodium and protein
diet, optimized hemoglobin levels, blood pressure and
metabolic control, the treating physician or care provider
must at all times be ready to make fundamental
adjustments and tweak patient care paradigms and
objectives if and when the initial therapeutic options
applied have caused unintended clinical consequences
and complications. Additionally, the sarcopenia status
should also be evaluated and treated in very old CKD
patients.

Key words: Oldest old; Very old; Nephroprevention;
Chronic kidney disease; Chronic nephropathy
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Core tip: Even though nephroprevention in the oldest
old is basically similar to those applied to younger
patients, it should be performed applying a geriatric
perspective, where good quality of life is sometimes
a more important therapeutic objective than merely
prolonging life.
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INTRODUCTION

Nephroprevention strategies are crucial for handling
chronic kidney disease (CKD) complications, and
slowing its progression™?. The term “CKD” is inter-
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preted as a estimated glomerular filtration rate < 60
mL/min per 1.73 m2 measured by the modification
of diet in renal disease equation and/or presence
of proteinuria, at least 1+, on dipstick urinalysis™..
The term “nephroprevention” is defined as all those
habits, diets, and medications which are currently
proposed as useful therapeutic tools for achieving this
purpose, such as avoidance of sedentary lifestyles,
smoking, high sodium and high protein diets, as
well as effectively managing disease states such
as hypertension, dyslipidemia, hyperglycemia, and
hyperparathyroidism!®!. However, these preventative
measures should be guided by major evidence-based
geriatrics concepts in order to help nephrologists to
adequately handle oldest old people with CKD!**°!, In
this article, the “oldest old” is defined as people older
than 79 years, according to the definition adopted
by the most relevant literature in this field!'>'"). The
first geriatric concept involved in this care model
consists of the relevance of choosing an individualized
therapy since treatment outcomes in the oldest old
are influenced by many clinical variables which can
persuade nephrologists to use alternate therapeutic
approaches for treating patients in this category.
Such variables include changes secondary to ageing
(immunesenescence, reduced glomerular filtration
rate and reduced hepatic metabolism), polypharmacy
(use of = 6 medications), prevailing elderly diseases
(depression, visual and hearing impairment), and the
concomitant presence of other geriatric syndromes
(delirium, falls, and postration)”*>*¢!,

The second geriatric concept consists of prescribing
treatment paradigms under a geriatric perspective.
This means that a good quality of life is sometimes a
more important therapeutic objective in octogenarians,
than merely achieving a lower mortality™. This does
not mean that very old patients should be undertreated
but that their treatment should be adjusted to their
real biological expectations, while being cognizant
of the increased potential for therapeutic adverse
effects. Finally, the third geriatric concept refers
to the imperative for taking into account the notion
of clinical frailty in the elderly. Frailty is an entity
which appears as a consequence of many causes
and it is characterized by a reduction in strength and
endurance, making people prone to lose autonomy
and to die®. Such therapeutic strategies are based on
the prescription of low intensity resistance and aerobic
physical exercises, together with adequate nutrition,
appropriate vitamin D supplementation, and the
avoidance of polypharmacy, all of which measures may
help prevent or delay the onset of this syndrome!®*>*7,

In the present article, we have expanded on the
following particular therapeutic targets to include
the following-dietary salt, serum hemoglobin, blood
pressure, glycemic control and lipid management-in
the oldest old with CKD patients (Table 1).
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Table 1 Therapeutic targets for oldest old chronic kidney

disease patients

Targets
Diet Low-normal sodium
Low-normal protein
Hemoglobin (g/dL) 11-12
Blood pressure (mmHg) 150/140-80
Hemoglobin A1C (%) 7-8.5

DIETARY SALT

There is a trend to sodium urine loss in the elderly due
to their reduced sodium reabsorption capability at the
thick ascending limb of the loop of Henle and collecting
tubules'®. Consequently, it is important to take into
account that when the oldest old become salt restricted
(50 mmol/d), they may develop hyponatremia (senile
sodium leakage hyponatremia), volume depletion
(ortostatism, hypotension), and even acute renal
failure*>*®, Whereas low sodium diet is one of the
cardinal features of nephroprevention™®, this paradigm
of care, when applied to the oldest old should be
followed by monitoring blood pressure, serum sodium
level, and renal function in order to rule out any of
the above mentioned complications. If and when such
unintended consequences are detected, a normal
sodium diet would then be a better prescription for the
specific oldest old patient with CKD™*%),

SERUM HEMOGLOBIN

It has been reported in the literature that the presence
of anemia can exacerbate several existing geriatric
syndromes together with exaggerating neurocognitive
dysfunction®, Therefore the oldest old often do
not tolerate reduced serum hemoglobin levels as
such low hemoglobin levels could negatively impact
on gerontological functional test [activities of daily
living (ADL) and instrumental ADK], and furthermore
lead to an increased tendency to develop delirium
and/or falls'®**!, Thus, the application of a target
serum hemoglobin level of 11 g/dL, or less, as part of
nephroprevention strategy in the oldest old must be
followed by monitoring their cognition status and gait
pattern in order to exclude de novo appearance of those
geriatric syndromes that are enhanced by anemia®*?*.
If this situation is documented in a particular older old
with CKD, a higher serum hemoglobin target (11.5-12
g/dL) will therefore represent a reasonable alternative
of care.

BLOOD PRESSURE

Meta-analysis of observational studies indicate that the
incidence of stroke, myocardial infarction, and overall
mortality increased with increasing blood pressure in
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old and vey old patients, although the observed relative
risk decreased with increasing age'®. Additionally,
the INVEST study highlighted a J-shaped relationship
between systolic and diastolic blood pressure and
outcomes in hypertensive old people suffering from
coronary arterial disease®. The risk of mortality in
patients aged = 80 years increased when systolic blood
pressure was < 140 mmHg or diastolic blood pressure
< 70 mmHg™®®. Although it has been documented
that anti-hypertensive treatment in the oldest old was
associated with a reduction in the frequency of strokes
and major cardiac events, there was however no benefit
in cardiovascular death nor in general mortality™®.
Furthermore, the evidence-base provided by several
studies (INVEST, STONE, HYVET) is reassuring regarding
targeting relatively higher blood pressure levels in
the very elderly-blood pressure target < 150-80
mmHg-although these aforementioned studies did not
specifically address CKD patients”®, Nonetheless, it
has been recommended that target blood pressure in
the oldest old with CKD should be < 150/90 mmHg
in non-albuminuric patients, and < 140/80 mmHg
in abuminuric ones®®. Very importantly, these blood
pressure goals should be reached gradually, and the
treating physician must always take into account each
individual patient’s comorbidities””). This is to avoid
the interdependence phenomenon between diseases
(comorbidities worsen each others) usually observed in
the elderly and their reduced tolerance to medication;
since treatment of hypertension in the oldest old can
induce orthostatic hypotension, falls with bone fractures,
and the exacerbation of renal failure which sometimes
then is not reversible on drug discontinuation®®*"-*¢!,
In this sense, it has been reported in the literature
a clinical entity termed “normotensive acute renal
failure” which consists of an acute GFR deterioration
in CKD elderly when their blood pressure is reduced to
normal range. This phenomenon has been attributed
to reduced kidney perfusion secondary to senile renal
dysautonomy™’). Moreover, it is worth noting here
that concomitant sodium sensitivity and endothelial
dysfunction are increased in the very elderly population,
and therefore low sodium diet (used with caution)
and exogenous nitric oxide donors are often useful for
treating resistant hypertension in this group'”. Other
antihypertensive drugs such as thiazides, angiotensin
converting enzyme inhibitors (ACEI), angiotensin II
receptor blockers (ARB), and aldosterone antagonists
should be used with caution in this population, more
so when GFR is below 30 mL/min per 1.73 m2 due to
the risk of further GFR reduction precipitating renal
failure which may be irreversible, together with the
complicating electrolytes and acid-base disorders>**>*,
The syndrome of rapid onset end stage renal disease
(SORO-ESRD), a new syndrome of unanticipated acute
yet irreversible ESRD, which we first described in 2010,
is known to be more prevalent in the older CKD patient,
and is associated with exposure to nephrotoxic agents
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including ACEIs and ARBs"™"**#2%3],

HEMOGLOBIN A1C

Elderly people are at high risk for developing diabe-
tes mellitus because of the following two mechan-
isms: insulin resistance and pancreatic islet senile
dysfunction**”, Besides, ageing alters the counter-
regulatory responses to hypoglycemia in non-diabetic
people; furthermore during hypoglycemic episodes,
symptoms begin at higher levels of glycemia and they
are more intense in young people, while psychomotor
coordination is more affected in old individuals®™”
Additionally, diabetes mellitus is usually associated
with high comorbidity in old people, and this subgroup
cannot obtain cardiovascular benefit from strict glycemia
control™**®, Moreover, therapeutic strategies with less
stringent Alc levels are therefore needed in the oldest
old diabetic patients since this subgroup of patients
assist double to the hospital due to hypoglycemia
episodes than the general diabetic patients, and it has
also been documented that hypoglycemia is related
to cognitive impairment in the elderly™®*®. Thus, the
consensus recommendation is a hemoglobin Alc target
< 8% for elderly patients (not < 7% as is usually
recommended for young adults) or for those patients
with major complications and/or comorbid conditionst”,
Finally, a hemoglobin A1C target of 8%-9% has been
recommended for patients with low life expectancy (<
5 years)™”,

LIPID METABOLISM

Regarding lipid lowering therapy in this population, an
interesting study in very elderly patients documented
a 15% reduction in coronary events with pravastatin.
This suggests, that this drug can be prescribed in the
oldest old suffering from diabetes mellitus except in
those with very poor life expectancy™®.

MISCELLANEOUS-PROTEIN DIET AND
EXERCISE

Although energy needs decline with age, very elderly
people can be exposed to malnutrition because of
anorexia, impaired taste and smell, chewing and
swallowing problems, geriatric syndromes and senile
prevalent comorbidities which lead to difficulties for
cooking and eating®***”’. Because of the above predicated
reasons, caution must be employed when overly restri-
ctive eating patterns (including renal sparing low protein
diet) are applied since such practices may further
contribute to malnutrition in the oldest old with CKD.
The interventions for improving nutritional status in the
oldest old patients consist of using smaller but more
frequent and fortified portions of food, and/or adding
nutrition supplements between meals®**®!. Additionally,
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senile sarcopenia is a prevalent entity which can worsen
with low protein ingestion, as well as with other ageing-
associated comorbidities, such as diabetes mellitus™.
Conversely, adequate physical activity, adjusted to
the individual patient’s clinical situation, can further
improve functional status even in patients with poor
health status®**".

OVERALL MORTALITY IN VERY ELDERLY
PEOPLE

Even though, there is some limitation of ascribing a single
pathology as the cause of death in very elderly people
since concomitant multiple diseases are very common
in this age group, many studies have documented
cardiovascular (31%-54%), oncologic (20%-25%), and
respiratory (10%-15%) diseases as the first, second,
and third causes of death, respectively!'®**, However,
studies performed in centenarians (people older
than 90 years) have documented respiratory disease
(48%-52%), particularly pneumonia, as the main cause
of death. Besides, it has been observed that the higher
cardiovascular causes of death in the very elderly people
are acute myocardial infarction, and cardiac insufficiency
secondary to cumulative damage from ischemic heart
disease. Regarding oncologic diseases, malignhancies
of the digestive tract: primarily gastric, esophageal,
and colorectal cancer, are the most frequent oncologic
causes of death in very old people. Additionally, the
remaining major causes of death in very elderly people
are: cerebrovascular disease, Alzheimer’s disease and
related dementias of later lifel*>**,

CONCLUSION

Even though nephroprevention strategies for treating
the oldest old with CKD are basically similar to those
applied to younger patients, it is recommended that
the managing physician must always individualize
patient care. The treating physician or care provider
must at all times be ready to readjust and tweak
care paradigms and objectives if and when the initial
therapeutic options applied have caused unintended
clinical consequences and complications.

REFERENCES

1 Renkke H, Denker B. Renal pathophysiology. Philadelphia, PA:
Lippincott Williams & Wilkins, 2007

2 Musso CG. Geriatric nephrology and the ‘nephrogeriatric giants’.
Int Urol Nephrol 2002; 34: 255-256 [PMID: 12775107 DOI: 10.1023/
A:1023298030530]

3 National Kidney Foundation. K/DOQI clinical practice guidelines
for chronic kidney disease: evaluation, classification, and stratification.
Am J Kidney Dis 2002; 39: S1-266 [PMID: 11904577]

4  Musso CG, Macias Nuiiez JF, Oreopoulos DG. Physiological
similarities and differences between renal aging and chronic renal
disease. J Nephrol 2007; 20: 586-587 [PMID: 17918144]

5 Musso CG, Nunez JF. Feed-back between geriatric syndromes:
general system theory in geriatrics. Int Urol Nephrol 2006; 38:
785-786 [PMID: 17160634 DOI: 10.1007/s11255-005-0060-4]

Roishidenge ~ WIN | www.wjgnet.com

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Musso CG. Clinical catastrophic events in geriatrics: its patho-
physiological bases. Electron J Biomed 2005; 2: 9-12. Available from:
URL: http: //biomed.uninet.edu/2005/n2/editorial-m.html

Bowling CB, O’Hare AM. Managing older adults with CKD:
individualized versus disease-based approaches. Am J Kidney Dis
2012; 59: 293-302 [PMID: 22189037 DOI: 10.1053/j.ajkd.2011.08.039]
Uhlig K, Boyd C. Guidelines for the older adult with CKD. 4m J
Kidney Dis 2011; 58: 162-165 [PMID: 21664736 DOI: 10.1053/
j-ajkd.2011.05.001]

Morley JE, Vellas B, van Kan GA, Anker SD, Bauer JM, Bernabei
R, Cesari M, Chumlea WC, Doehner W, Evans J, Fried LP, Guralnik
JM, Katz PR, Malmstrom TK, McCarter RJ, Gutierrez Robledo
LM, Rockwood K, von Haehling S, Vandewoude MF, Walston J.
Frailty consensus: a call to action. J Am Med Dir Assoc 2013; 14:
392-397 [PMID: 23764209 DOI: 10.1016/j.jamda.2013.03.022]
Suzman R, Willis D, Manton K. The oldest old. Oxford: Oxford
University Press, 1992

Musso CG, Macias Nu-ez JF. Renal handling of water and
electrolytes in the old and old-old healthy aged. In The ageing
kidney in health and disease. New York, NY: Springer, 2008:
141-154 [DOI: 10.1007/978-0-387-72659-5_8]

Musso CG, Oreopoulos DG. Aging and physiological changes
of the kidneys including changes in glomerular filtration rate.
Nephron Physiol 2011; 119 Suppl 1: p1-p5 [PMID: 21832859 DOI:
10.1159/000328010]

Musso CG, Macias Nu-ez JF. Differences between the ageing
kidney and chronic kidney disease. In Balogun R, Abdel Rahman
E, Balogun S, Eds. Chronic renal disease. Signs, symptoms,
management options and potential complications. New York:
Nova, 2013: 165-172

Bowling CB, Inker LA, Gutiérrez OM, Allman RM, Warnock DG,
McClellan W, Muntner P. Age-specific associations of reduced
estimated glomerular filtration rate with concurrent chronic kidney
disease complications. Clin J Am Soc Nephrol 2011; 6: 2822-2828
[PMID: 22034504 DOI: 10.2215/CIN.06770711]

Moynihan R, Doust J, Henry D. Preventing overdiagnosis: how to
stop harming the healthy. BM.J 2012; 344: €3502 [PMID: 22645185
DOI: 10.1136/bmj.e3502]

Hallan SI, Orth SR. The conundrum of chronic kidney disease
classification and end-stage renal risk prediction in the elderly--what
is the right approach? Nephron Clin Pract 2010; 116: c307-c316
[PMID: 20664285 DOI: 10.1159/000319166]

Musso GC, Jose Alfie J. ACEIs as Antihypertensives in the Elderly
(> 65 years Old): A South American Perspective. In: Macaulay
Amechi Chuka Onuigbo, Editor. ACE inhibitors: medical uses,
mechanisms of action, potential adverse effects and related topics.
New York, NY. NOVA Publishers, 2013: 129-134

Musso CG, Macias-Nuiiez JF. Dysfunction of the thick loop of
Henle and senescence: from molecular biology to clinical geriatrics.
Int Urol Nephrol 2011; 43: 249-252 [PMID: 21072593 DOI:
10.1007/s11255-010-9783-y]

Musso CG, Oreopoulos D. Renal changes in the elderly. In: Katlic
M, editor. Cardiothoracic Surgery in the Elderly: Evidence-Based
Practice. New York: Springer, 2011 [DOI: 10.1007/978-1-4419-08
92-6_22]

De Santo NG, Cirillo M. The Impact of Salt Restriction on the
Effectiveness of Antihypertensive Therapy. In: Onuigbo MA, editor.
ACE inhibitors: medical uses, mechanisms of action, potential
adverse effects and related topics: Volume 2. New York: NOVA
Publishers, 2013: 135-158

Lipschitz D. Medical and functional consequences of anemia in the
elderly. J Am Geriatr Soc 2003; 51: S10-S13 [PMID: 12588566 DOI:
10.1046/j.1532-5415.51.35.6.x]

Zamboni V, Cesari M, Zuccala G, Onder G, Woodman RC,
Maraldi C, Ranzini M, Volpato S, Pahor M, Bernabei R. Anemia
and cognitive performance in hospitalized older patients: results
from the GIFA study. Int J Geriatr Psychiatry 2006; 21: 529-534
[PMID: 16783797 DOI: 10.1002/gps.1520]

Martin-Lester M. Cognitive function in dialysis patients. Case
study of the anemic patient. ANNA J 1997; 24: 359-365; quiz 366

February 6, 2015 | Volume 4 | Issuel |



24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

JBaishideng®

[PMID: 9238909]

Forciea M, Lavizzo-Mourey R, Schwab E. Geriatric secrets.
Philadelphia, PA: Hanley & Belfus, 2000

KDIGO. Boold pressure management in elderly persons with
CKD ND. Kidney International Supplements 2012; 2: 377-381
[DOI: 10.1038/kisup.2012.57]

Onuigbo MA, Onuigbo NT. Late onset azotemia from RAAS blockade
in CKD patients with normal renal arteries and no precipitating risk
factors. Ren Fail 2008; 30: 73-80 [PMID: 18197547 DOI: 10.1080/088
60220701742161]

Ballerman BJ, Onuigbo MAC. Chapter 4: Angiotensins. In: Fray
J CS. Handbook Of Physiology: Section 7: The Endocrine System.
Volume I1I: Endocrine Regulation of Water and Electrolyte
Balance. New York: Oxford University Press, 2000: 104-154 [DOL:
10.1002/cphy.cp070304]

Onuigbo MA, Onuigbo NT. Late onset renal failure from angiotensin
blockade (LORFFAB): a prospective thirty-month Mayo Health
System clinic experience. Med Sci Monit 2005; 11: CR462-CR469
[PMID: 16192897]

Onuighbo MA, Onuigbo NT. Renal failure and concurrent RAAS
blockade in older CKD patients with renal artery stenosis: an
extended Mayo Clinic prospective 63-month experience. Ren Fail
2008; 30: 363-371 [PMID: 18569908 DOI: 10.1080/08860220801
947363]

Weber MA, Schiffrin EL, White WB, Mann S, Lindholm LH,
Kenerson JG, Flack JM, Carter BL, Materson BJ, Ram CV, Cohen
DL, Cadet JC, Jean-Charles RR, Taler S, Kountz D, Townsend
RR, Chalmers J, Ramirez AJ, Bakris GL, Wang J, Schutte
AE, Bisognano JD, Touyz RM, Sica D, Harrap SB. Clinical
Practice Guidelines for the Management of Hypertension in the
Community. J Clin Hypertens (Greenwich) 2014; 16: 14-26 [DOI:
10.1111/jch.12237]

Onuigbo MA, Onuigbo NT. Late-onset renal failure from angiotensin
blockade (LORFFAB) in 100 CKD patients. Int Urol Nephrol 2008;
40: 233-239 [PMID: 18196471 DOI: 10.1007/s11255-007-9299-2]
Onuigbo MA, Onuigbo NT. Worsening renal failure in older chronic
kidney disease patients with renal artery stenosis concurrently
on renin angiotensin aldosterone system blockade: a prospective
50-month Mayo-Health-System clinic analysis. QJM 2008; 101:
519-527 [PMID: 18375475 DOI: 10.1093/qjmed/hcn039]

Lacy C, Armstrong L, Goldman M, Lance L. Drug Information
Handbook. Lexi-Comp, 2004

Onuigbo MAC, Onuigbo NTC. Chapter 1: Angiotensin Converting
Enzyme Inhibitors. In: DeBrue AN. Angiotensin Converting
Enzyme Inhibitors. New York: Nova Science Publishers; 2009: 1-41
Onuigbo MA. Reno-prevention vs reno-protection: a critical re-
appraisal of the evidence-base from the large RAAS blockade trials
after ONTARGET--a call for more circumspection. QJM 2009; 102:
155-167 [PMID: 19098074 DOI: 10.1093/qjmed/hcn142]

Onuigbo MA. Does concurrent renin-angiotensin-aldosterone
blockade in (older) chronic kidney disease patients play a role in the
acute renal failure epidemic in US hospitalized patients?--Three cases
of severe acute renal failure encountered in a northwestern Wisconsin
Nephrology practice. Hemodial Int 2009; 13 Suppl 1: S24-S29
[PMID: 19775421 DOLI: 10.1111/;.1542-4758.2009.00416.x]
Onuigbo MA. Syndrome of rapid-onset end-stage renal disease: a
new unrecognized pattern of CKD progression to ESRD. Ren Fail
2010; 32: 954-958 [PMID: 20722563 DOI: 10.3109/0886022X.20
10.502608]

Onuigbo MA, Onuigbo NT. The Syndrome of Rapid Onset End-
Stage Renal Disease (SOROESRD) - A New Mayo Clinic Dialysis
Services Experience, January 2010-February 2011. In: Di lorio
B, Heidland A, Onuigbo M, Ronco C, editors. HEMODIALYSIS:

WIN | www.wjgnet.com

Musso CG et a/. Handling chronic nephropathy in oldest old

39

40

41

42

43

44

45

46

47

48

49

50

51

When, How, Why. New York: NOVA Publishers, 2012: 443-485
Onuigbo MA, Achebe NJ. Late Onset Renal Failure From
Angiotensin Blockade (LORFFAB) - The Results of a Mayo
Clinic Health System Angiotensin Inhibition Withdrawal Study:
A Clarion Call For More Preventative Nephrology, Also Called
Renoprevention. In: Macaulay Amechi Chuka Onuigbo, Editor.
ACE inhibitors: medical uses, mechanisms of action, potential
adverse effects and related topics. Volume 1. New York: NOVA
Publishers, 2013: 75-90

Onuigbo MA. Geriatric Nephrology Debate: Angiotensin Inhibition
Should be Withdrawn In Older Adults with Later Stage CKD -
A 2013 Mayo Clinic Health System Nephrologist’s Perspective
and The Unmet Need For Newer Kidney-Friendly Renoprotective
Agents For the 21st Century. In: Onuigbo MA, editor. ACE inhi-
bitors: medical uses, mechanisms of action, potential adverse effects
and related topics: Volume 1. New York: NOVA Publishers, 2013:
127-145

Onuigbo MA. Renoprevention: A new concept for reengineering
nephrology care--an economic impact and patient outcome analysis
of two hypothetical patient management paradigms in the CCU. Ren
Fail 2013; 35: 23-28 [PMID: 23151177 DOIL: 10.3109/0886022X.20
12.741644]

Onuighbo MA, Achebe NJ, Musso CG. The syndrome of rapid onset
ESRD in the last 100 consecutive incident Northwestern Wisconsin
Mayo Clinic chronic hemodialysis patients, 2010-2011: Results of
the analysis of individual patient-level serum creatinine trajectories
to ESRD - Can there be a link with angiotensin inhibition and renal
senescence in older CKD patients? In: Onuigbo MA, editor. ACE
inhibitors: medical uses, mechanisms of action, potential adverse
effects and related topics: Volume 1. New York: NOVA Publishers,
2013: 109-125

Onuigbo MA, Onuigbo NT, Musso CG. Syndrome of rapid
onset end stage renal disease in incident Mayo Clinic chronic
hemodialysis patient. Indian J Nephrol 2014; 24: 75-81 [PMID:
24701038 DOL: 10.4103/0971-4065.127886]

Stokes GS. Management of hypertension in the elderly patient. Clin
Interv Aging 2009; 4: 379-389 [PMID: 19851513 DOI: 10.2147/CIA.
S5242]

Stokes GS, Bune AJ, Huon N, Barin ES. Long-term effec-
tiveness of extended-release nitrate for the treatment of systolic
hypertension. Hypertension 2005; 45: 380-384 [PMID: 15699445
DOI: 10.1161/01.HYP.0000156746.25300.1c]

Blake G. Physician’s drugs handbook. Pennsylvania: Springhouse
Corporation, 1993: 714-716

Somma C, Trillini M, Kasa M, Gentile G. Managing end-stage
renal disease in the elderly. Aging Health 2013; 9: 539-552 [DOI:
10.2217/ahe.13.52]

Abuelo JG. Normotensive ischemic acute renal failure. N Engl J
Med 2007; 357: 797-805 [PMID: 17715412]

Abaterusso C, Lupo A, Ortalda V, De Biase V, Pani A, Muggeo M,
Gambaro G. Treating elderly people with diabetes and stages 3 and 4
chronic kidney disease. Clin J Am Soc Nephrol 2008; 3: 1185-1194
[PMID: 18417749 DOI: 10.2215/CIN.00410108]

Kirkman MS, Briscoe VI, Clark N, Florez H, Haas LB, Halter JB,
Huang ES, Korytkowski MT, Munshi MN, Odegard PS, Pratley RE,
Swift CS. Diabetes in older adults. Diabetes Care 2012; 35: 2650-2664
[PMID: 23100048 DOI: 10.2337/dc12-1801]

Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y, Cederholm
T, Landi F, Martin FC, Michel JP, Rolland Y, Schneider SM,
Topinkova E, Vandewoude M, Zamboni M. Sarcopenia: European
consensus on definition and diagnosis: Report of the European
Working Group on Sarcopenia in Older People. Age Ageing 2010;
39: 412-423 [PMID: 20392703 DOI: 10.1093/ageing/afq034]

P- Reviewer: Du C, Isaka Y, Mikolasevic I, Landry DL
S- Editor: Ji FF L- Editor: A E- Editor: Liu SQ

February 6, 2015 | Volume 4 | Issuel |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2015 Baishideng Publishing Group Inc. All rights reserved.



	WJN-4-1
	WJNv4i1Back cover

