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INTRODUCTION

Over nineteen million patients face progressive chronic
kidney disease (CKD) in the United States.! The preferred
treatment with proven clinical outcomes for end stage
kidney disease (ESKD) patients remains kidney transplan-
tation. Unfortunately, the number of kidney transplants
has reached a plateau in recent years with a simultaneous
increase in the number of patients awaiting transplantation
and the length of time they wait.? For the majority of these
patients, renal replacement therapy is the initial treatment
while they await transplantation, during which time they
face many barriers. One medical barrier is cardiovascular
disease (CVD), which is reported to be 20 times higher than
the general population, accounting for 40% of deaths of
US dialysis patients.? By comparison, a 30-year-old dialysis
patient bears nearly the same risk as an 80-year-old non-di-
alysis patient for CVD-related death.* The complete etiol-
ogy of the increased risk of CVD is not fully understood and
is likely a combination of both traditional and novel risks
factors. The traditional risk factors include non-modifiable
(age and sex) and modifiable (dyslipidemia, diabetes, smok-
ing, and hypertension) components. This review will discuss
ways to address the latter modifiable risk factors.
Identification of high risk individuals with the use of
assessment tools such the Framingham Risk Score (FRS-
CVD) and the ASCVD (American Heart Association (AHA)/
American College of Cardiology (ACC) 2013) have been
validated in the general population, provide guidance on
optimal therapy for primary prevention using lifestyle modi-
fications and pharmacological interventions.’ While propos-
als are ongoing for the addition of renal function to current
scores or developing new scores, the current use of these
tools in CKD and ESKD patients has limited applicabil-
ity.>? The Pan American Health Organization/World Health
Organization (PAHO/WHO) has developed a calculator that
includes glomerular filtration rate (GFR) but further studies
are needed to assess its applicability.'® Even without the use
of these tools, evidence has established that decreasing GFR
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increases CVD and mortality.'"'* Proposed novel risk factors
that may be contributing to this higher incidence of mortal-
ity and CVD unique to CKD and ESKD population include
anemia, volume status, mineral metabolism, electrolyte
disarray, albuminuria, uremia and inflammation.'>!”

DYSLIPIDEMIA

Dyslipidemia in the general population is characterized
by elevated low density lipoprotein (LDL) which is oxi-
dized to form atherosclerotic plaques. In contrast, ESKD
patients also develop hypertriglyceridemia, a decrease in
high density lipoprotein cholesterol (HDL-C), an accumu-
lation of apolipoprotein B (Apo B) containing lipoproteins,
and increased concentrations of lipoprotein(a) particles.'s'
All lipid classes are affected. One hypothesis is that as CKD
progresses, so does uremia and oxidative stress. This causes
post-translation protein modification of both LDL and HDL
through glycation, oxidation and carbamylation, resulting in
both a decrease in the quantity and quality of their func-
tion.?*?2 This hypothesis may explain why statins have not
been beneficial in this population.

The mainstay of guideline therapy has been the use of
statins to reduce LDL levels in the general population and
in CKD patients.?® Unfortunately these guidelines do not
include ESKD patients due to lack of robust evidence. The
SHARP study showed a 17% proportional reduction in major
atherosclerotic events in 3,023 patients on dialysis who were
randomized to receive simvastatin plus ezetimibe vs pla-
cebo during a 4.9 year follow-up period.>* The 4-D trial and
the AURORA did not reflect the same outcome, and showed
there was no significant difference in either the placebo or
intervention group. The current Kidney Disease Improving
Global Outcomes (KDIGO) and ACC/AHA guidelines do
not support the initiation of statins in ESKD. KDIGO rec-
ommends statins for all patients with CKD not on RRT and
who are at least 50 years old. For adults 18 to 49 years old
who have CKD, statins are recommended if there is a his-
tory of coronary artery disease, diabetes mellitus, stroke,
or an ASCVD risk > 10%. Statins when initiated prior to
dialysis can be continued, as there are no recommenda-
tions on discontinuation.?® Extrapolating from hemodialysis
patients, International Society for Peritoneal Dialysis (ISPD)
guidelines refers to KDIGO for dyslipidemia management in
peritoneal dialysis patients (PD).227
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While statins have become the cornerstone, the latest
discovery for dyslipidemia treatment is monoclonal anti-
bodies. Currently, evolocumab and alirocumab are the
available proprotein convertase subtilisin/kexin 9 (PCSK9)
inhibitors. PCSK-9 binds to hepatocyte receptors and pro-
motes increased LDL levels.?® Inhibition of this protein by
evolocumab has shown reduction of LDL levels by 59% and
a reduction in cardiovascular events.?® Unfortunately there
is limited data on safety and efficacy in CKD patients and
ESKD patients have been excluded from trials so there is a
paucity of guidance for use in this patient population.?*=!

Eicosapentaenoic acid (EPA) or omega-3 fatty acids
decrease pro-inflammatory cytokines, interleukin-6 and
leukotriene B4 by inhibiting the activation of their gene
production.’> The ACC/AHA guidelines do include recom-
mendations for fish intake twice a week and use of omega-3
fatty acids in hypertriglyceridemia. In ESKD patients,
omega-3 fatty acids have been studied for an effect on arte-
rio-venous fistula patency with unfortunately no clear ben-
efit established.” However, in a small study by Lok, 99 out
of 196 ESKD patients who were randomized to receive the
supplement demonstrated superior cardiovascular event-
free survival in the fish oil group (HR 0.43 [95% CI, 0.19 to
0.96], p = 0.035) and a 7.74 point reduction in systolic BP.%*
Fish oil is generally well tolerated with the major side effects
being gastrointestinal from belching or flatulence, and taste
perversion. Nevertheless, use in ESKD patients should be
individualized.?*

ASPIRIN

There has been a change in the use of aspirin as primary
prevention in the general population as new data has shown
less benefit. Recent guidelines recommend patients with
high calculated CVD risk scores based on traditional factors
to initiate therapy.®

Unfortunately, this may not be applicable to ESKD patients
since there is limited data on mortality benefit. Analysis
of hemodialysis patients receiving aspirin prescriptions in
the DOPPS study demonstrated that an aspirin prescription
was associated with an increase in myocardial infarction
and any cardiac event. 3 In a meta-analysis evaluating CKD
and use of anti-platelet therapy, there was no clear effect
of antiplatelet therapy on the risk of cardiovascular death
(OR, 0.91; 95% CI,0.67-1.13; ’=0%) or all-cause death (OR,
0.87; 95% CI, 0.71-1.01; I°=0.8%) compared with placebo
or usual-care control groups in 27,773 participants from 50
trials.? They did show that for every 1,000 people with CKD
treated, 23 patients would avoid major cardiovascular events
but 9 patients would have a major bleeding episode and 35
would have minor bleeding episodes. At this time there is
no recommendation to initiate aspirin therapy for primary
prevention in ESKD patients.
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SMOKING CESSATION

Smoking continues to challenge both the general and kid-
ney disease populations. It remains the leading cause of pre-
ventable death in the United States. While specific data in
dialysis patients is lacking, cessation is likely to reduce car-
diovascular disease and mortality. Similar strategies involv-
ing nicotine replacement therapy can be utilized as well as
drug therapy such bupropion and varenicline, with vareni-
cline requiring renal dosing. %

DIABETES MANAGEMENT

Glycemic control involving dietary modifications, exercise,
metformin, SGLT-2 inhibitors and GLP-1R agonists with a
target hemoglobin A1C (HbA1C) of < 7% has shown CVD
and mortality benefit in type 2 diabetic patients in the
general population.’” KDIGO recommends all type 2 dia-
betic patients with GFR greater than 30 (CKD stages 1-3)
be treated with metformin, sodium-glucose cotransporter-2
(SGLT-2) inhibitors with the addition of lifestyle modifica-
tions (physical activity, nutrition and weight loss) to reach
a target HbAlc of less than 6.5% or 7%.*® Unfortunately
the accuracy of HbAlc measurements in dialysis patients is
unclear but without an alternative and wide use in clinical
trials, it remains the marker of choice.?® After initiation of
first-line treatments, additional oral agents will require dose
adjustment based on renal function and individualized to
the patient.®® The lack of data for HbAlc targets in dialysis
patients poses an exceptional challenge for management in
dialysis dependent diabetic patients.® As all cause mortality
and CVD outcomes are worse in patients with poor glycemic
and these patients are to be evaluated for transplantation, it
is reasonable to provide targeted glycemic control based on
observational data. 374043

HYPERTENSION

Deciphering the various definitions and recommendations
for hypertension between guidelines from different societies
can add to the complexity of treating this patient popula-
tion. While all seem to agree that elevated blood pressure
increases CVD and mortality, blood pressure thresholds and
targets for different groups remains an area of debate.**¢
Blood pressure readings can be taken in office, at home
and continuously with an ambulatory pressure monitor-
ing (ABPM) device. The 2017 ACC/AHA guidelines defines
hypertension as an office systolic blood pressure greater
than 130 mmHg or diastolic blood pressure of greater than
80 mmHg, while the 2018 ESC/ESH guidelines uses an
office systolic blood pressure of greater than 140 mmHg and/
or diastolic blood pressure of greater than 90 mmHg.* In
the ground breaking SPRINT trial, diagnosis of hypertension
was based on automated cuff readings in an office setting.*
The National Institutes of Health and Care Excellence

FEBRUARY 2021 RHODE ISLAND MEDICAL JOURNAL 21


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2021-02.asp
https://www.rimedicalsociety.org

(NICE) recommends confirming an elevated office reading
with an ABPM daytime average or home blood pressure aver-
age of 135/85 mmHg or higher while the European Society
of Cardiology/European Society of Hypertension (ESC/ESH)
accepts an average ABPM of greater than 130/80 mmHg to
be hypertensive.**

Once the hurdle of diagnosis has been achieved, the com-
plexity continues in target goals and recommendations on
the initial pharmacological regimen. Counseling on lifestyle
modifications such as smoking, diet and exercise is rec-
ommended by the majority of the guidelines at initiation
of treatment.**54-# In both the diabetic and non-diabetic
adult CKD population, KDIGO stratifies blood pressure tar-
gets based on albuminuria. When urine albumin excretion
is less than 30mg/24hours the suggested targets are: systolic
blood pressure of less than 140 mmHg and diastolic blood
pressure of less than 90 mmHg. When albumin excretion
is greater than 30mg/ 24hours, the recommended targets
are: systolic blood pressure of less than 130 mmHg and
diastolic blood pressure of less than 80 mmHg.’! Angioten-
sin-converting enzyme inhibitors (ACEi), angiotensin recep-
tor blockers (ARB), beta-blockers and diuretics are effective
in the treatment of hypertension. Initial choice of medi-
cation should be individualized. In patients with diabetes,
CKD, and albuminuria, ACFEis and ARBs should be consid-
ered first as renin angiotensin aldosterone system (RAAS)
blockade has shown benefit in reducing albuminuria and
preventing CVD events.’>% Additional therapy should be
individualized based on side effects, patient characteristics
and co-morbidities.

Unique to dialysis patients is that blood pressure read-
ings can vary when taken pre-, inter- and post-dialysis
treatments in addition to in-dialysis unit, office and home
locations.’** The relation between the various readings
has shown a stronger association of home or out of center
BP readings with CVD and mortality.’¢*” The European
Renal and Cardiovascular Medicine (EURECA-m)/Euro-
pean Renal Association-European Dialysis and Transplant
Association (ERA-EDTA)/ ESH consider home or ABPM
values of =135/85mmHg on non-dialysis days and average
BP=130/80mmHg over 24-hours respectively for hemodial-
ysis patients and an office BP>140/90 for PD patients to be
diagnostic of hypertension.®® The Kidney Disease Outcomes
Quality Initiative (KDOQI) made a grade C recommendation
for a pre-dialysis blood pressure target of less than 140/90
mmHg and post-dialysis blood pressure target of less than
130/80 mmHg.>

The pathophysiology of hypertension in dialysis-de-
pendent ESKD patients is multifactorial. Proposed factors
include salt and volume retention, RAAS and endothelial
cell dysfunction, sleep apnea and use of erythropoietin
agents.’%061 A low sodium diet (2 grams per day) is rec-
ommended.” An attempt to optimize volume removal
with aggressive ultrafiltration during hemodialysis has
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been shown to improve hypertensive control.®> Data from
meta-analysis suggests the use of pharmacological therapy
is associated with CVD reduction and survival benefit.6**
While ACEi have shown efficacy in decreasing left ventric-
ular mass as well as providing RAAS blockade, use may be
limited due to side effects.’®' Multiple agents will mostly
likely be required and should be individualized to each
patient. Patients maintained on PD have also been shown
to be chronically volume overloaded as evidenced by ele-
vated atrial natriuretic peptide levels and left atrial volume
by echocardiography. In general, this is managed by increas-
ing the glucose concentration in the dialysate to promote
a higher osmotic gradient to promote better ultrafiltration.
However, a high peritoneal dialysate glucose concentration
(PDGC) may induce metabolic syndrome, which has been
associated with a higher CVD mortality in PD patients.’%
Further data on blood pressure targets and pharmacological
regimens is lacking in PD patients.

Due to the lack of evidence from quality randomized con-
trolled trials or strong recommendations from society guide-
lines, hypertension treatment in advanced CKD (stage 5) and
dialysis-dependent ESKD is based on observational data and
expert opinion.*%%* Unfortunately, the lack of clarity on
this issue most affects patients who are awaiting imminent
transplantation, limiting the optimization of their medical
management.

SUMMARY

This summary provides guidelines based on the limited
available data in this vulnerable patient population. Given
the high burden of CVD in the ESKD population and
the multiple challenges these patients face, providing a
multi-disciplinary approach to mitigate cardiovascular risks
may result in improved clinical outcomes and benefit these
patients while they wait on the long road to transplantation.

References

1. Coresh ], Astor BC, Greene T, Eknoyan G, Levey AS. Prevalence
of chronic kidney disease and decreased kidney function in the
adult US population: Third National Health and Nutrition Ex-
amination Survey. Am | kidney Dis Off | Natl Kidney Found.
2003;41(1):1-12. doi:10.1053/ajkd.2003.50007

2. U.S. Department of Health and Human Services. OPTN/SRTR
2012 Annual Data Report - United States Organ Transplanta-
tion. Vol 14 Suppl 1.; 2014.

3. United States Renal Data System. 2018 USRDS Annual Data
Report: Epidemiology of Kidney Disease in Teh United States.
Bethesda, Maryland; 2018. https://www.usrds.org/annual-data-
report/previous-adrs/.

4. FPoley RN, Parfrey PS, Sarnak MJ. Clinical epidemiology of car-
diovascular disease in chronic renal disease. Am ] kidney Dis Off
J Natl Kidney Found. 1998;32(5 Suppl 3):5112-9. doi:10.1053/
ajkd.1998.v32.pm9820470

FEBRUARY 2021 RHODE ISLAND MEDICAL JOURNAL 22


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2021-02.asp
https://www.rimedicalsociety.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

RIMJ ARCHIVES | FEBRUARY ISSUE WEBPAGE | RIMS

Lloyd-Jones DM, Braun LT, Ndumele CE, et al. Use of Risk As-
sessment Tools to Guide Decision-Making in the Primary Pre-
vention of Atherosclerotic Cardiovascular Disease: A Special
Report from the American Heart Association and American
College of Cardiology. Circulation. 2019;139(25):E1162-E1177.
doi:10.1161/CIR.0000000000000638

Perkins RM, Bucaloiu ID, Kirchner HL, Ashouian N, Hartle JE,
Yahya T. GFR decline and mortality risk among patients with
chronic kidney disease. Clin ] Am Soc Nephrol. 2011;6(8):1879-
1886. d0i:10.2215/CJN.00470111

Floege J, Gillespie IA, Kronenberg F, et al. Development and
validation of a predictive mortality risk score from a Euro-
pean hemodialysis cohort. Kidney Int. 2015;87(5):996-1008.
doi:10.1038/ki.2014.419

Weiner DE, Tighiouart H, Elsayed EF, et al. The Framingham
predictive instrument in chronic kidney disease. ] Am Coll Car-
diol. 2007;50(3):217-224. d0i:10.1016/j.jacc.2007.03.037

Matsushita K, Ballew SH, Coresh J. Cardiovascular risk
prediction in people with chronic kidney disease. Curr
Opin Nephrol Hypertens. 2016;25(6):518-523. doi:10.1097/
MNH.0000000000000265

Ordunez P, Tajer C. Disseminating cardiovascular disease risk
assessment with a PAHO mobile app: A public eHealth in-
tervention. Rev Panam Salud Publica/Pan Am | Public Heal.
2015;38(1):82-85.

Van Der Velde M, Matsushita K, Coresh J, et al. Lower estimat-
ed glomerular filtration rate and higher albuminuria are associ-
ated with all-cause and cardiovascular mortality. A collabora-
tive meta-analysis of high-risk population cohorts. Kidney Int.
2011;79(12):1341-1352.. doi:10.1038/ki.2010.536

Vanholder R, Massy Z, Argiles A, et al. Chronic kidney disease
as cause of cardiovascular morbidity and mortality. Nephrol
Dial Transplant. 2005;20(April):1048-1056. doi:10.1093/ndt/
gfh813

Go AS, Chertow GM, Fan D, McCulloch CE, Hsu C. Chronic
Kidney Disease and the Risks of Death, Cardiovascular Events,
and Hospitalization. N Engl ] Med. 2004;351(13):1296-1305.
doi:10.1056/nejmoa041031

Beddhu S, Allen-Brady K, Cheung AK, et al. Impact of renal fail-
ure on the risk of myocardial infarction and death. Kidney Int.
2002;62(5):1776-1783. doi:10.1046/j.1523-1755.2002.00629.x

Valdivielso JM, Rodriguez-Puyol D, Pascual J, et al. Athero-
sclerosis in chronic kidney disease: More, less, or just differ-
ent? Arterioscler Thromb Vasc Biol. 2019;39(10):1938-1966.
doi:10.1161/ATVBAHA.119.312705

Shastri S, Sarnak M]J. Cardiovascular disease and CKD: Core
curriculum 2010. Am | Kidney Dis. 2010;56(2):399-417.
doi:10.1053/j.2jkd.2010.03.019

Zoccali C, Mallamaci F, Tripepi G. Traditional and emerging
cardiovascular risk factors in end-stage renal disease. Kidney Int
Suppl. 2003;63(85):105-110. doi:10.1046/.1523-1755.63.585.25.x

Bulbul MC, Dagel T, Afsar B, et al. Disorders of lipid metabo-
lism in chronic kidney disease. Blood Purif. 2018;46(2):144-152..
doi:10.1159/000488816

Moradi H, Vaziri ND, Kashyap ML, Said HM, Kalantar-Zadeh K.
Role of HDL Dysfunction in End-Stage Renal Disease: A Dou-
ble-Edged Sword. | Ren Nutr. 2013;23(3):203-206. doi:10.1053/j.
jrn.2013.01.022

De Boer IH, Brunzell JD. HDL in CKD: How good is the
“good cholesterol?” ] Am Soc Nephrol. 2014;25(5):871-874.
doi:10.1681/ASN.2014010062

Kwan BCH, Kronenberg F, Beddhu S, Cheung AK. Lipopro-
tein metabolism and lipid management in chronic kidney dis-
ease. | Am Soc Nephrol. 2007;18(4):1246-1261. doi:10.1681/
ASN.2006091006

Gajjala PR, Fliser D, Speer T, Jankowski V, Jankowski J. Emerg-
ing role of post-translational modifications in chronic kidney
disease and cardiovascular disease. Nephrol Dial Transplant.
2015;30(11):1814-1824. doi:10.1093/ndt/gfv048

23.

24.

25.

26.

27.

28.
29.
30.
31.

32.

33.
34.

35.

36.

37.
38.

39.

40.

Y7977 | 2027

KIDNEY TRANSPLANTATION

Stone NJ, Robinson JG, Lichtenstein AH, et al. 2013 ACC/AHA
guideline on the treatment of blood cholesterol to reduce ath-
erosclerotic cardiovascular risk in adults: A report of the Amer-
ican college of cardiology/American heart association task force
on practice guidelines. ] Am Coll Cardiol. 2014;63(25 PART B):
2889-2934. doi:10.1016/j.jacc.2013.11.002

Baigent C, Landray M]J, Reith C, et al. The effects of lower-
ing LDL cholesterol with simvastatin plus ezetimibe in pa-
tients with chronic kidney disease (Study of Heart and Renal
Protection): A randomised placebo-controlled trial. Lancet.
2011;377(9784):2181-2192. doi:10.1016/S0140-6736(11)60739-3

Wanner C, Tonelli M. KDIGO Clinical practice guideline for
lipid management in CKD: Summary of recommendation
statements and clinical approach to the patient. Kidney Int.
2014;85(6):1303-1309. doi:10.1038/ki.2014.31

Moon Wang AY, Brimble KS, Brunier G, et al. ISPD cardiovascu-
lar and metabolic guidelines in adult peritoneal dialysis patients
part I — assessment and management of various cardiovascular
risk factors. Perit Dial Int. 2015;35(4):379-387. doi:10.3747/
pdi.2014.00279

Wang AY, Brimble KS, Brunier G, et al. ISPD cardiovascular and
metabolic guidelines in adult peritoneal dialysis patients part
IT - management of various cardiovascular complications. Perit
Dial Int. 2015;35(4):388-396. doi:10.3747/pdi.2014.00278

Elsadany BM, Yang Y, Gupta S, Mattana J. Cardiovascular Dis-
ease and the Kidney Emerging Therapies for Cardiovascular Dis-
ease: 2020;(June):2020.

Schmit D, Fliser D, Speer T. Proprotein convertase subtilisin/
kexin type 9 in kidney disease. Nephrol Dial Transplant. 2019;
34(8):1266-1271. doi:10.1093 /ndt/gfz122

Pavlakou P, Liberopoulos E, Dounousi E, Elisaf M. PCSK9 in
chronic kidney disease. Int Urol Nephrol. 2017;49(6):1015-1024.
doi:10.1007/s11255-017-1505-2

Zheng-Lin B, Ortiz A. Lipid Management in Chronic Kid-
ney Disease: Systematic Review of PCSK9 Targeting. Drugs.
2018;78(2):215-229. do0i:10.1007/s40265-017-0858-2

Calder PC. Omega-3 fatty acids and inflammatory processes.
Nutrients. 2010;2(3):355-374. d0i:10.3390/nu2030355

Lok CE, Huber TS, Lee T, et al. KDOQI Clinical Practice
Guideline for Vascular Access: 2019 Update. Am | Kidney Dis.
2020;75(4):S1-S164. d0i:10.1053/j.ajkd.2019.12.001

Omega-3 Fatty Acid Fact Sheet. National Institutes of Health
Office of Detary Supplements. https://ods.od.nih.gov/fact-
sheets/Omega3FattyAcids-HealthProfessional /#h8.

Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA
Guideline on the Primary Prevention of Cardiovascular Dis-
ease: A Report of the American College of Cardiology/Ameri-
can Heart Association Task Force on Clinical Practice Guide-
lines. ] Am Coll Cardiol. 2019;74(10):e177-€232. d0i:10.1016/j.
jacc.2019.03.010

Ethier J, Bragg-Gresham JL, Piera L, et al. Aspirin Prescription
and Outcomes in Hemodialysis Patients: The Dialysis Out-
comes and Practice Patterns Study (DOPPS). Am ] Kidney Dis.
2007;50(4):602-611. doi:10.1053/.ajkd.2007.07.007

Kalantar-Zadeh K, Kopple JD, Regidor DL, et al. A1C and sur-
vival in maintenance hemodialysis patients. Diabetes Care.
2007;30(5):1049-1055. doi:10.2337/dc06-2127

International K. KDIGO 2020 Clinical Practice Guideline for
Diabetes Management in Chronic Kidney Disease. Kidney Int.
2020,98(4):S1-S115. doi:10.1016/j.kint.2020.06.019

Speeckaert M, Van Biesen W, Delanghe J, et al. Are there bet-
ter alternatives than haemoglobin Alc to estimate glycaemic
control in the chronic kidney disease population? Nephrol Dial
Transplant. 2014;29(12):2167-2177. doi:10.1093 /ndt/gfu006
Williams ME, Lacson E, Wang W, Lazarus JM, Hakim R. Gly-
cemic control and extended hemodialysis survival in patients
with diabetes mellitus: Comparative results of traditional and
time-dependent cox model analyses. Clin ] Am Soc Nephrol.
2010,5(9}:1595-1601. doi:10.2215/CJN.09301209

FEBRUARY 2021 RHODE ISLAND MEDICAL JOURNAL 23


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2021-02.asp
https://www.rimedicalsociety.org

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

RIMJ ARCHIVES | FEBRUARY ISSUE WEBPAGE | RIMS

Ricks J, Molnar MZ, Kovesdy CP, et al. Glycemic control and
cardiovascular mortality in hemodialysis patients with dia-
betes: A 6-year cohort study. Diabetes. 2012;61(3):708-715.
doi:10.2337/db11-1015

Tomoaki Morioka, Masanori Emoto, et al. Glycemic Control Is
a Predictor of. Diabetes Care. 2001;24(5).

Zoungas S, Kerr PG, Lui M, Teede HJ. The impact of glycaemic
control on outcomes in patients with end-stage renal disease and
type 2 diabetes. Nephrology. 2008;13(2):124-127. do0i:10.1111/
j.1440-1797.2007.00901 .x

Castillo-Rodriguez E, Fernandez-Fernandez B, Alegre-Bellassai
R, Kanbay M, Ortiz A. The chaos of hypertension guidelines for
chronic kidney disease patients. Clin Kidney J. 2019;12(6):771-
777.d0i:10.1093/ckj/sfz126

Covic A, Goldsmith D, Donciu MD, et al. From Profusion to
Confusion: The Saga of Managing Hypertension in Chronic Kid-
ney Disease! | Clin Hypertens. 2015;17(6):421-427. doi:10.1111/
jch.12508

Kramer HJ, Townsend RR, Griffin K, et al. KDOQI US Com-
mentary on the 2017 ACC/AHA Hypertension Guideline. Am |
Kidney Dis. 2019;73(4):437-458. doi:10.1053/j.2jkd.2019.01.007
Williams B, Mancia G, Spiering W, et al. 2018 Practice Guidelines
for the Management of Arterial Hypertension of the European
Society of Cardiology and the European Society of Hypertension
ESC/ESH Task Force for the Management of Arterial Hyperten-
sion. Vol 36.; 2018. doi:10.1097/HJH.0000000000001961
Guidelines. GH the CM of PH in AU of C. National Institute for
Health and Clinical Excellence. 2020;(August 2019).

Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/
AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA
Guideline for the Prevention, Detection, Evaluation, and Man-
agement of High Blood Pressure in Adults: A Report of the Amer-
ican College of Cardiology/American Heart Association Task
Force on Clinical Pr. ] Am Coll Cardiol. 2018;71(19):e127-e248.
doi:10.1016/j.jacc.2017.11.006

A Randomized Trial of Intensive versus Standard Blood-Pressure
Control. N Engl | Med. 2015;373(22):2103-2116. doi:10.1056/
nejmoal511939

Becker GJ, Wheeler DC, De Zeeuw D, et al. Kidney disease:
Improving global outcomes (KDIGO) blood pressure work
group. KDIGO clinical practice guideline for the management
of blood pressure in chronic kidney disease. Kidney Int Suppl.
2012,2(5):337-414. doi:10.1038/kisup.2012.46

Palmer SC, Mavridis D, Navarese E, et al. Comparative effica-
cy and safety of blood pressure-lowering agents in adults with
diabetes and kidney disease: a network meta-analysis. Lancet.
2015;385:2047-2056.

Schmieder RE, Hilgers KF, Schlaich MP, et al. Renin-angiotensin
system and cardiovascular risk. Lancet. 2007;369:1208-1219.
Rahman M, Griffin V, Kumar A, Manzoor F, Wright JTJ, Smith
MC. A comparison of standardized versus “usual” blood pres-
sure measurements in hemodialysis patients. Am ] Kidney Dis
Off J Natl Kidney Found. 2002;39(6):1226-1230. doi:10.1053/
ajkd.2002.33395

Roberts, Matthew A, et al. Challenges in Blood Pressure Mea-
surements in Patients Treated With Maintenance Hemodialysis.
Am J Kidney Dis. 3:463-472.

Agarwal R. Blood pressure and mortality among hemodialysis
patients. Hypertension. 2010;55(3):762-768. doi:10.1161 /HYPER
TENSIONAHA.109.144899

Bansal N, McCulloch CE, Rahman M, et al. Blood pressure and
risk of all-cause mortality in advanced chronic kidney disease
and hemodialysis the chronic renal insufficiency cohort study.
Hypertension. 2015;65(1):93-100. doi:10.1161/HYPERTENSIO-
NAHA.114.04334

58.

59.

60.

61.

62.

63.

64.

65.

KIDNEY TRANSPLANTATION

Sarafidis PA, Persu A, Agarwal R, et al. Hypertension in dialy-
sis patients: A consensus document by the European Renal and
Cardiovascular Medicine (EURECA-m) working group of the
European Renal Association-European Dialysis and Transplant
Association (ERA-EDTA) and the Hypertension and the Kidney.
Nephrol Dial Transplant. 2017;32(4):620-640. doi:10.1093/ndt/
gfw433

Assessment HE. K/DOQI clinical practice guidelines for cardio-
vascular disease in dialysis patients. Am ] Kidney Dis. 2005;45(4
Suppl 3):16-153. doi:10.1053/.ajkd.2005.01.019

Khosla UM, Johnson RJ. Hypertension in the Hemodialysis Pa-
tient and the “Lag Phenomenon”: Insights into Pathophysiolo-
gy and Clinical Management. Am ] Kidney Dis. 2004;43(4):739-
751. doi:10.1053/j.ajkd.2003.12.036

Jones R. Hypertension and Hemodialysis: pathophysiology and
outcomes in adult and pediatric populations. Pediatr Nephrol.
2012;27(3):339-350. doi:10.1007/s00467-011-1775-3.

Agarwal, R, Alborzi, Pooneh, Satyam, et al. Dry-weight re-
duction in hypertensive hemodialysis patients (DRIP): A ran-
domized controlled trial. Hypertension. 2009;53(3):500-507.
doi:10.1161/HYPERTENSIONAHA.108.125674.

Agarwal R, Sinha AD. Cardiovascular protection with anti-
hypertensive drugs in dialysis patients systematic review and
meta-analysis. Hypertension. 2009;53(5):860-866. doi:10.1161/
HYPERTENSIONAHA.108.128116

Heerspink HJL, Ninomiya T, Zoungas S, et al. Effect of lower-
ing blood pressure on cardiovascular events and mortality in pa-
tients on dialysis: a systematic review and meta-analysis of ran-
domised controlled trials. Lancet. 2009;373(9668):1009-1015.
doi:10.1016/S0140-6736(09)60212-9

Enia G, Mallamaci F, Benedetto FA, et al. Long-term CAPD pa-
tients are volume expanded and display more severe left ven-
tricular hypertrophy than haemodialysis patients. Nephrol Dial
Transplant. 2001;16(7):1459-1464. doi:10.1093/ndt/16.7.1459

Authors
Harshitha Kota, MD, Fellow, Brown Medicine, Division of

Nephrology and Hypertension, Alpert Medical School of Brown
University, Rhode Island Hospital, Providence, RL

Reginald Gohh, MD, Brown Medicine, Division of Nephrology and

Hypertension, Professor of Medicine, Alpert Medical School of
Brown University, Division of Kidney Transplantation, Rhode
Island Hospital, Providence, RI.

Correspondence

Reginald Gohh, MD

Rhode Island Hospital

593 Eddy Street

Ambulatory Patient Center, 921
Providence, RI 02903
401-444-8562

Fax 401-444-3283
Rgohh@Lifespan.org

Y7977 | 2027

FEBRUARY 2021 RHODE ISLAND MEDICAL JOURNAL 24


mailto:Rgohh%40Lifespan.org?subject=
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2021-02.asp
https://www.rimedicalsociety.org

	COVER
	CONTENTS-Kidney Transplantation
	CONTENTS–Features
	CONTENTS–News, People/Places
	CONTENTS–Contributions
	COMMENTARY-Friedman
	COMMENTARY-Matulus
	KIDNEY-Gohh
	KIDNEY–Bayliss
	KIDNEY–Kota
	KIDNEY–Medeiros
	KIDNEY–Mecadon
	KIDNEY–Leesley
	CASE–Chhaya
	CASE–Selvaraj
	CONTRIBUTION–Flanagan
	CONTRIBUTION–Marthi
	CONTRIBUTION–Francis
	CONTRIBUTION–Levin
	CONTRIBUTION–Lin
	HEALTH-Vital Statistics
	RIMS NEWS
	NEWS
	PEOPLE/PLACES
	OBITUARIES

