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ABSTRACT

Background: Chronic kidney disease is a disease with kidney damage
of more than 3 months. Chronic kidney disease has five stages, in which in the
fifth stage the patient requires renal replacement therapy. Hemodialysis replaces
kidney function to get rid of waste substances, this process can also reduce the
substances that the body may still need such as vitamins that can be wasted.
Even the metabolism in the body will be disrupted, one of which causes the
balance of homocysteine metabolism to be disrupted. This causes homocysteine
levels to increase in the plasma.

Objectives: To measure the prevalence of elevated homocysteine levels
(hyperomocysteinemia) in patients with chronic kidney disease who undergo
hemodialysis.

Methods and subjects: This is a cross sectional study with number of
respondents in this study amounted to 91 people who all had chronic kidney
disease undergoing hemodialysis at Bethesda Hospital and Panti Rapih Hospital
in Yogyakarta. The selection of subjects used the consecutive sampling method.
The data analysis used is univariate analysis.

Results: Of the total 91 subjects with chronic kidney who undergo
hemodialysis, 28.6% of them were elderly patients with an average age of 51.78
years, with men 59 subjects (64.8%) and women 32 subjects (35.2%). In all
subjects got a history of hypertension and anemia 78 respondents (85.7%),
diabetes 31 subjects (34.1%) and cancer 1 subjects (1.1%). The prevalence of
subjects with hyperhomocysteinemia was 80 subjects (87.9%) and 11 were not
(12.1%). In hyperhomocysteinemia patients (freq=80), 23 of them were elderly
patients (88.5%), with men 55 subjects (93.2%) and women 25 subjects (78.1%).
The history of the disease patients with hyperhomocysteinemia is anemia and
hypertension 69 respondents (88.5%), diabetes 28 subjects (90.3%) and cancer
1 subject (100%).

Conclusion: The prevalence of hyperhomocysteinemia in patients with
chronic kidney disease undergoing hemodialysis is 87.9%.

Keywords: chronic kidney disease, homocysteine, hyperhomocysteinemia

TEMOJUAJIM3AETT CO3bIJIMAJIBI BYWPEK )KETICHEYIILJIITIMEH AYBIPATBIH MAIIMEHTTEPIE
T'OMOIMCTEMHHIH (TUIMEPTOMOIIUCTEUHEMUSA) )KOFAPBIJIAFAH JEHIEMTHIH TAPAJTYbI
P.T. unzon’, 5.M. Bumkaiia', 3.A. [Ipamynura’, H.IIl. Bypesinunrcux?, I1. CymxarHo?

"Heposorus Genimi, Menuimua dakyisreri, Iyt Bakan arsinaarsl Xpuctuan yausepeureri, JDkokbsikapTa, MHI0HE3Ms

?KnuHHKaJIBIK aTonorus 6emimi, Mennnuna daxymsreri, [yt Bakan areinnarsl Xpuctuan yauepenteri, JuKokbskapra, MHI0HE3HS

[uiki MmeauuuHa Geutimi, Meuuuna daxynsreri, lyt Bakan arbingarsl Xpucrian yuusepeureti, Jkokbsikapra, Mugonesus

TYXbIPbIMOAMA

Kipicne: Cosbinmanbl Gynpek »xeTkinikcisgiri — 6yn 3 angaH actam yakblT Govibl OympekTiH 3akbimaany aypybl. Cosbinmansl Gynpek

XeTKinikcisairiHih 6ec catbicbl 6ap, onapAblH, iWiHAeri GeciHLWi caTbiCbl MAaUMEHT YLUiH anmacTbipyLbl Bypek TepanuscbiH XYpPridyai Tanan eTeqi.
lemoguanua ybITTbl 3aTTapaaH Tasanay 6ombliHwa Oypek KbI3MeTiH anmacTtbipagbl, CoOHAan-akK 6yn npowuecc ybiTTel 60nybl bIKTUMan AapymeHaep
cekKinpi ar3ara KaxeTTi 3aTTapAbl azanta anagbl. TinTi ar3agarbl MeTabonuam ToKTanabl, OHbIH Oip ce6ebi remoumcTerH MeTabonmamiHiH TeHrepimi
6onbin Tabbinagel. byn nnasmagarsl reMoOUMCTENH OEHTeiHiH apTyblHa anbin Keneai.
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Makcarbl: [emognanuageri cosbinMansl Byipek xeTicneywiniriveH ayblpaTbiH NauWeHTTepAe FOMOLMCTEUHHIH (rMneproMoumcTenHemust)
XKOFapblnaraH AeHreniHiH TapanyblH ankbiHaay.

Matepwuan xaHe agictepi: KengeHeH 6onbin Tabbinaael, Ixokbsikaptagarel betecaa xoHe MaHTn Panux aypyxaHanapblHga remoananvageH
eTyLi pecrnoHAeHTTep CcaHbl co3blnmarbl Gynpek xeTkinikcisairimeH ayblpatbiH 91 agam kypaapbl. 3epTTey cybGbekTinepiH TaHaay kesiHae TisoekTi
TaHaoama afici konaaHeinabl. [Jepektepai Tangay yuwiH 6ip daktopnbl Tangay KongaHbinapl.

HaTtuxenepi: Memoguanusgeri cosbinMansl Gyipek XeTkinikciagiriMeH ayblpaTblH NauueHTTepAiH kannbl caHblHaH (91) 3epTTeyre 59 ep
anam (64.8%) meH 32 aiten agam (35.2%) kaTbicTbl, 28,6% erge TapTkaH kicinep 6onabl, onapapiH opTala xackl 51.78 xacTbl Kypaasl. bapnbik
nauveHTTep apacbiHaa, 78 pecnoHaeHTTep (85.7%) cbipTapTKbiCbiHAA rMnepTeHsus meH aHemusi, 31 (34.1%) nauneHTtTe Anabert, xoHe 1 (1.1%)
cybbekTige 0bbip 6onfFaH. [MnepromoumcTenHeMus xaraanapblHbiH Tapanybl 87.9% (80 nauveHT) kypagbl, 11 (12.1%) nauneHTTe ankbiHAanfFaH
XOK. MMnepromoumMcTenHeMusiMeH ayblpaTblH NauneHTTep apacbiHaa (kuin=80), 23 nauneHT erge TapTkaHaap (88.5%), 55 ep agam (93.2%) xoHe
25 anen (78.1%). M'MnepromMmouMCcTENHEMUSMEH ayblpaTblH NaunMeHTTepaiH 69-HblH CbIpTapTKbICbIHAA aHEMUS XaHe rrnepTeH3unsa 6ap, 28 nauneHTt
(90.3%) onabetke xaHe 1 naumeHT (100%) ob6bipFa WwanaplkkaH.

KopbITbiHAbI: [emoananuaaeri cosbinManbl OyMpek eTicrneyLwiniriveH ayblpaTblH NauMeHTTep apackliHAa rMNeproMoLUCTEMHEMUSIHBIH,
Tapanybl 87.9% kypaapi.

Herisri ceagep: cosbinmans! 6yipek xeTicneyLwuiniri, FoMOLUCTENH, MTMNEProMOLUCTEUHEMUS

PACITIPOCTPAHEHHOCTD ITIOBBIINEHHOI'O YPOBHA TOMOIUCTEUHA (TMIIEPTOMOLIUCTEUHEMMUMS) YV
MAIIMEHTOB C XPOHUYECKOMN MOYEYHON HEJOCTATOUYHOCTBHIO HA TEMOJUAJIUN3E
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2OtzeneHne KIMHIYECKO# naronorut, (GakyabTeT MeAHILMHbL, XpucTHaHckuil yauBepentet nM. Jlyra Bakana, Jlkokbsikapra, MHIoHE3Ms
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PE3IOME

BBepeHue: XpoHuyeckas noyevHas HE4OCTATOYHOCTb - 3TO 3aboneBaHne ¢ NoBpexaeHneM novek B TedeHne bonee 3 mecsaues. CyujecteyeT
NATb CTaAMN XPOHNYECKOW NOYEYHOWN HEAOCTATOMHOCTM, MPY KOTOPbIX NATas cTagus TpebyeT npoBeaeHne 3aMeCcTUTENbHOW NOYEYHOW Tepanum Ans
nauveHTa. lemogmanua 3ameluaeTt PyHKLMIO MOYeK MO N36aBNeHNI0 OT TOKCMYHBIX BELLECTB, a Takke AaHHbIV NPOLLECC MOXET YMEHbLUNTL BCE eLle
HeobxoAuMble OpraHM3My BeLLeCTBa, Takme Kak BUTaMMHbIl, KOTOPble MOryT BbITb TOKCUYHBI. [laxke MeTabonvam B opraHM3Me npepbiBaeTcs, OfHON 13
NpUYKH Yero sBnseTcs banaHc metabonuama remoumcTenHa. 3TO NPUBOANT K MOBBILLEHNIO YPOBHS reMOLMCTENHA B Miasme.

Lenb: Onpenenutb pacnpocTpaHEHHOCTb MOBBILEHHOTO YPOBHSA remMouucTerHa (TMneproMouncTEMHEMNS) Yy NaLMEHTOB C XPOHUYECKON
MOYeYHON HeJOCTaTOYHOCTbIO Ha reMoamnanuae.

MaTepuan un meToabl: HacTosilee nccrnenoBaHue sSiBMAETCA NONEPeYHbIM, KONMMYECTBO PECMOHAEHTOB B KOTOPOM cocTasummno 91 yenosek ¢
XPOHUYECKOW NOYEYHOW HE[OCTATOYHOCTLIO, MPOXOAALLMX reMoananmna B 6onbHuuax betecaa v Mantn Pannx B [xokbskapTe. [Mpu Boibope cybbekToB
nccnegoBaHMs MCMONb30Banu MeTof NnocrnefoBaTenbHON Beibopku. [ng aHanusa AaHHbIX MCNoNb30Bany O4HOMaKTOPHbIA aHanms.

Pesynbratbi: 13 06wero yicna nauneHToB (91) ¢ XPOHMYECKON MOYEYHON HEQOCTaTOMHOCTLIO Ha reMoavanu3e B UCCNELOBaHUM MPUHSIO
yyacTtne 59 myxunH (64.8%) n 32 xxeHwmHbl (35.2%), 28,6% O6binv noxunble NauneHTbl, CPeAHUA BO3pacT KOTopbix coctaBun 51.78 net. Cpegun
BCEX NaLUMeHToB, Y 78 pecrnoHaeHToB (85.7%) B aHamHe3e bbina runepTteHsus n aHemus, anabet y 31 (34.1%) naumenTa, npaky 1 (1.1%) cybbekra.
PacnpoctpaHeHHOCTb crnyyaeB runepromoumctenHemumn coctasuna 87.9% (80 naumenTtoB), y 11 (12.1%) naumeHToB He obHapyxeHo. Cpeaun
nauneHToB ¢ rmnepromoumnctenHemment (4act=80), 23 naumneHTa noxunoro Bospacta (88.5%), 55 myxuunH (93.2%) n 25 xeHwuH (78.1%). Cpean
cnyyaeB runepromouuctemHeMmunn 69 nauneHToB (88.5%) B aHaMHe3e nMenu aHeMuio 1 runeptensunio, 28 naumeHTos (90.3%) anabet u 1 naumeHT

(100%) pak.

3aknoyeHue: PaCﬂpOCTpaHeHHOCTb rmnepromouncTtenHemMmmn cpegm naLumeHToB C XpOHI/I‘-IeCKOI7I NOYEeYHOM HELOCTAaTOMHOCTbLIO HA remoamanunse

coctaBuna 87.9%.

KnroueBble cnoBa: XPOHMYecKaa novyevyHas HegoCTaToOYHOCTb, FTOMOLUMCTEVH, TMNeproMmoyncTenHemMmuns

Introduction

Chronic kidney disease is considered an impairment of
excreting waste products of body metabolism by the kidney. Patients
diagnosed with chronic kidney disease experienced kidney damage
(urine albumin concentration of >30 mg/g) and/or reduction in
kidney function (reflected by glomerular filtration rates/GFR of <60
ml/min/1.73 m2) that persists longer than 3 months [6].

According to the Global Burden of Disease Study in 2010,
chronic kidney disease was found to be the 18th leading cause
of death worldwide having mortality rates of 16.3 per 100,000
population. In a meta-analysis involving 44 countries, the prevalence
of chronic kidney disease was 13.4% with stage 3 being the most
prevalent among all stages [4].

A set of etiologies and risk factors influence the development
of chronic kidney disease. Those risk factors can trigger worsening
of chronic kidney disease towards end-stage renal disease (ESRD)
and increase the risk of cardiovascular diseases as well as mortality.
Several sociodemographic characteristics are considered the risk
factors of chronic kidney disease which include gender in which
the prevalence is higher amongst men compared to women (3.2%
vs. 1.6%), age where it most occurs between 49 to 65 years of
age (6.0%). Health problems are also considered to play a role
in the development of chronic kidney disease, namely obesity,

hypertension, diabetes mellitus, and
hypercholesterolemia [9].

Chronic kidney disease can result in elevation of plasma
homocysteine level due to impaired kidney function that is
responsible to excrete this metabolite. Homocysteine is an amino
acid with sulthydryl group produced between the process of
methionine and cysteine amino acids biosynthesis [10]. Almost 70%
of daily homocysteine production are excreted through kidney and
elevation in plasma homocysteine level is most commonly found
among patients with kidney failure. Several comorbidities include
renal failure, neoplasms, and diabetes, cigarette smoke exposure,
alcohol, coffee, older age and menopause are also considered to
increase homocysteine level [3]. Elevation in homocysteine level is
followed by an increase in cardiovascular risk.

A previous study involving 138 patients with chronic
kidney disease in a Nigerian hospital showed the prevalence of
hyperhomocysteinemia of 57.9% [1]. In Indonesia, particularly in
Yogyakarta, the prevalence of hyperhomocysteinemia has never
been studied thus far therefore, the authors intended to conduct this
study. We hope this study could be a basis for future studies and
to elevate our knowledge regarding the increase of homocysteine
level among patients with chronic kidney disease who undergo
hemodialysis therapy.

hypertriglyceridemia,
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Methods

This study was conducted using cross-sectional design. The
subjects included patients with chronic kidney diseases undergoing
hemodialysis at Bethesda and Panti Rapih Hospitals, Yogyakarta.
The study was conducted from August to October 2018. The
inclusion criteria include patients aged over 18 years old who were
clinically diagnosed with chronic kidney disease and undergoing
hemodialysis at Bethesda and Panti Rapih Hospitals. The exclusion
criteria include those without complete laboratory data available.
The data were obtained retrospectively through patients medical
records that had gotten ethic approval previously.

The sample size was calculated using sample size formula
for cross-sectional study with 95% confidence and 5% error where
it resulted in a minimum sample size of 91 subjects. Secondary
data were collected from patients who met inclusion and exclusion

criteria by recording their laboratory results (for homocysteine)
and other characteristics. Data analysis was done using IBM SPSS
Statistics version 22.0. Chi-square test was used for testing the
significance of frequency of hyperhomocysteinemia.

Results

The age of the study patients ranged from 19 to 82 years with
the mean age of 51.78 years. Among all, there were 59 (64.8%)
male and 32 (35.2%) female patients. Of 91 patients, 26 (28.6%)
were elderly and the remaining 65 (71.4%) were middle-aged
individuals. In regard to comorbidities, a total of 78 (85.7%)
patients also suffered from hypertension and anemia, 31 (34.1%)
patients suffered from diabetes mellitus, and 1 (1.1%) patient was
also diagnosed with cancer. Patients characteristics are shown in
Table 1 and 2.

Table 1 Baseline characteristics of patients with chronic kidney disease who underwent hemodialysis

Variables Criteria Frequency (n=91) %

Older age 260 years 26 28.6%
<60 years 65 71.4%

Sex Male 59 64.8%
Female 32 35.2%

Table 2 Characteristics of study population in terms of comorbidity

Variables Criteria Frequency (n=91) %
Cancer Yes 1 1.1%
No 90 98.9%
Diabetes Mellitus Yes 31 34.1%
No 60 65.9%
Anemia Yes 78 85.7%
No 13 14.3%
Hypertension Yes 78 85.7%
No 13 14.3%

Of a total of 91 patients, 80 (87.9%) patients showed elevated
plasma homocysteine level and the remaining 11 was not found
(12.1%) patients. Of these 80 patients with hyperhomocysteinemia,
23 (88.5%) of them were elderly while the remaining 57
(87.71.3%) patients aged below 60 years old. Among those with
hyperhomocysteinemia, 55 (93.2%) were men and 25 (78.1%) were

women. Among those 80 patients, their history of other illnesses
that were associated with increased plasma homocysteine level
was also recorded. It was noted that the most prevalent comorbid
illnesses were hypertension and anemia in which each was found in
69 (88.5%) patients, followed by diabetes in 28 (90.3%) and cancer
in 1 (100%) patient. The results are presented in Table 3.

Table 3 Characteristics of patients with and without hyperhomocysteinemia

Variables Criteria Hyper-homocysteinemia Non Total
hyper-homocysteinemia
Freq (n=80) % Freq (n=11) % p-value |Freq (n=91)

Older age 260 years 23 88.5% 3 11.5% 0.010 26

<60 years 57 87.7% 8 12.3% 65
Sex Male 55 93.2% 4 6.8% 4.449 59

Female 25 78.1% 7 21.9% 32
Cancer Yes 1 100% 0 0% 0.139 1

No 79 87.8% 11 12.2% 90
Diabetes Mellitus Yes 28 90.3% 3 9.7% 0.257 31

No 52 86.7% 8 13.3% 60
Anemia Yes 69 88.5% 9 11.5% 0.155 78

No 11 84.6% 2 15.4% 13
Hypertension Yes 69 88.5% 9 11.5% 0.155 78

No 11 84.6% 2 15.4% 13
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We also reviewed the history of folic acid supplementation
that was thought to affect homocysteine level. From 91 patients
studied, 82 patients were consuming folic acid supplement. Of 80

patients with hyperhomocysteinemia, 72 (87.8%) patients were
consuming folic acid supplement and only 8 (88.9%) of them who
did not take any folic acid supplement (Table 4).

Table 4 History of folic acid supplementation among study patients

Variable Criteria Hyper-homocysteinemia Non hyper-homocysteinemia Total
Freq (n=80) % Freq (n=11) % (n=91)

Folic acid Yes 72 87.8% 10 12.2% 82

supplementation No 3 88.9% 1 11.1% 9

Discussion

A total of 91 patients with chronic kidney disease undergoing
hemodialysis were included in the analyses and were characterized
based on their age, sex, and history of illnesses (cancer, diabetes,
anemia, and hypertension). In general, the study participants
consisted of more male than female patients who were 59 (64.8%)
and 32 (35.2%) patients, respectively. A vast majority of these
patients aged below 60 years old (mean age of 51.78 years) which
were 65 (71.4%) patients, while the remaining 26 (28.6%) patients
aged over 60 years (Table 1).

Hypertension and diabetes are known to be the two most
important key factors for the development of chronic kidney disease
[9]. In this study, of 91 patients included, we found 78 (85.7%)
patients with a history of hypertension and 31 (34.1%) with diabetes
mellitus. One of the most substantial functions of human’s kidneys
is to produce erythropoietin that is in charge in the synthesis of
erythrocytes; however, this function is impaired in patients with
chronic kidney disease and predisposes to the occurrence of anemia
[5]. In this set of patients, we found 78 (85.7%) patients who
suffered from anemia (Table 2).

Increased risk of cardiovascular events has been studied
rigorously in relation to elevated homocysteine level among patients
with chronic kidney disease. An increase in plasma homocysteine
level beyond its normal range may lead to vascular endothelial
dysfunction that predisposes to cardiovascular diseases. From 91
patients included in the analyses, a number of 80 (87.9%) patients
showed elevated plasma homocysteine level with the mean level
of 23.17 mol. This results showed an even higher prevalence of
hyperhomocysteinemia as compared to a study before [1] where
the prevalence was only 57.9%. This study suggested that plasma
homocysteine level would increase substantially among patients
with chronic kidney disease (particularly those who received renal
replacement therapy through hemodialysis). Among these 80
hyperhomocysteinemic patients, 69 (86.3%) of them had a history
of hypertension that is also considered to influence the level of
plasma homocysteine.

Several factors are known to increase homocysteine level,
particularly in those with chronic kidney disease who undergo
hemodialysis. Impaired kidney function will subsequently
lead to alteration of overall body metabolism, one of which is
homocysteine metabolism. Among those chronic kidney disease
sufferers, deficiency of vitamin B12 and folic acid, important
cofactors for homocysteine metabolism, are frequent. The lack of
this vitamin could result from impaired kidney function, syndrome
of malnutrition or impaired nutrients reabsorption which occurred
primarily in patients with renal failure who undergo hemodialysis
(2]

Increase in homocysteine levels in chronic kidney patients are
caused by the incidence of folic acid deficiency, vitamin B12 and

vitamin B6. This state of vitamin deficiency is triggered because
vitamin B complexes include vitamins that are soluble in water
and are often wasted as hemodialysis therapy progresses. Other
conditions such as the diet of patients are reducing meat, while the
meat is a source of vitamin folic acid [8].

Reported other potential factors contributing to the increase
in plasma homocysteine level among patients with chronic
kidney disease which include malignancy, diabetes mellitus,
and older age [3]. In this study, we found that in 80 patients with
hyperhomocysteinemia, 1 (100%) patient with a recorded history
of cancer. Hyperhomocysteinemia patients who also had recorded
history of diabetes mellitus were 28 (90.3%) patients, while 23
(88.5%) were in >60-year age group (Table 3).

Table 4 shows that from 80 hyperhomocysteinemic patients,
72 (87.8%) of them consumed oral folic acid supplementation. Of
those without hyperhomocysteinemia (11 patients), 10 (12.2%) of
them also took folic acid supplement. The data indicate that albeit
the patients consume adequate oral folic acid supplement, plasma
homocysteine levels still tend to increase.

Supplementation of vitamin B12 or folic acid in chronic
kidney disease patients with hyperhomocysteinemia may potentially
reduce homocysteine level. The reduction would be optimal if the
patients take effective dose of these supplements for at least 4
weeks. The study also reported that daily supplementation of 1 mg
folic acid for longer than 4 weeks reduced homocysteine level for as
much as 19.2%. Therefore, our results could be due to suboptimal
dose of folic acid supplementation, shorter duration the treatment
course, and oral administration (the optimal route of administration
is parenteral) [7].

Conclusion
From the analysis, the prevalence of hyperhomocysteinemia

in patients with chronic kidney disease undergoing hemodialysis
was 87.9%.

Recommendation

The high percentage of hyperhomocysteinemia cases among
of chronic kidney disease patients undergoing hemodialysis could
be prevented by optimal supplementation of vitamin B12 and folic
acid in order to reduce the risk of cardiovascular disease.

Disclosures: There is no conflict of interest for all authors
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