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ABSTRACT

Vitamin D deficiency is highly prevalent in general population and patients with Chronic Kidney Disease [1]. The
deficiency of nutritional form of vitamin D including 250H Vit D and its hormonal form (1,250HVit D), is common
in patients with CKD. Vitamin D deficiency is traditionally associated with hyperparathyroidism and renal bone
disease; however, we all know that besides being a calcium hormone, Vit D plays a crucial role in preventing
cardiovascular disease, infectious disease, autoimmune disease, glucose control, and protecting kidneys.
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INTRODUCTION

Vitamin D deficiency is highly prevalent in genempulation and patients with Chronic Kidney Dise§k]. The
deficiency of nutritional form of vitamin D includg 250H Vit D and its hormonal form (1,250HVit D}
common in patients with CKD. Vitamin D deficiencytraditionally associated with hyperparathyroidena renal
bone disease; however, we all know that besidexgteeicalcium hormone, Vit D plays a crucial rolepneventing
cardiovascular disease, infectious disease, automendisease, glucose control, and protecting kislneMost of
human body cells are equipped with Vit D Receptut @an convert it into the active form of 1.25 gsanzymes
[2, 3]. Despite the definite target organs for Mitike Kidneys, bones and intestines, Vit D Receptran also be
found in other cells like cardiomyocytes, vascidarooth muscles and macrophages. Vit D functionsuigear
receptors and as a translation factor [2, 3]. Maievidence from experiments conducted throughrédbry and
animal based models [4, 5] as well as clinical epidlemiological studies [6-8] reflect the proteet®ffect of Vit D
on cardiovascular system. Additionally, there isplandebatable evidence concerning the influenc®ioD in
slowing down the progress of kidney failure diseaké&ch needs further studies.

Once a noticeable impairment occurs in kidneysqoerince, CKD often progresses towards ESRD. Thedspgé
this progression depends upon the underlying diseassing CKD. There is abundant clinical evideindécating
that Proteinuria and hypertension are two influrfictors in pathophysiological progression of CKID]. Renin -
angiotensin - aldosterone system (RAAS) is inflinn CKD in terms of hypertension and exacerbatysal
damages in a condition of hypertension and protenngiotensin Il as a renal growth factor stiatels cell
proliferation and hypertrophy. It is also a progmfimatory and fibrotic factor [10]. Angiotensin Ktavates tubular
and mesenchymal cells and interstitial fibrobld$fd. VDR activation reduces the activity of thenire gene [12].
Several studies have demonstrated that Vit D rexlhgpertension and cardiovascular events throulgibition of
vascular RAAS system, even in healthy people pdjpmd12]. Limited number of studies has also bearried out
on the effects of Vit D on Proteinuria. These stgdiiscuss that in spite of ACEi consumption; UsfitgD either
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improves proteinuria or slows down proteinuria pesgion [13]. VITAL and et al, in a study conductad 281
patients with diabetes type 2 and albuminuria, gtbthat in patients who were taking 2 mg Paricallger day,
Albuminuria rate decreased by 20% in comparisoth wontrol group [14]. Two clinical trials have alshown that
increased vascular stiffness and Calcification iaydis patients are more prevalent in the presesfc¥it D
deficiency ([15, 16]. Vit D deficiency and secongdryperparathyroidism directly cause vascular rstiés and
cardiac hypertrophy [17]. Chronic kidney diseaseeisognized as a chronic inflammatory. Inflammatorgrkers
such as CRP and IL-6 are among the predictorssgfadie outcome. Two main reasons for death in pstieth
CKD (cardiovascular, infection) are associated Wath levels of Vit D and poor immune responses [T8jrough a
study on hemodialysis patients with insulin deficg, it was observable that Vit D would improvelitis secretion
and increase cells sensitivity to insulin, althougher studies on diabetic patients with approprianal function,
revealed different results [13]. It is acknowleddkdt in diabetic patients, the active form of Witcan inhibit the
activities associated with hyperglycemia TGF-B uxtpglomerular and mesenchyme cells [19] and this c
prevent tubulointerstitial fibrosis from taking p&a Not so many studies have been done on Vit &efin CKD
progression so far in Iran. Therefore, the presamy is going to identify the effect of vit D oarmal performance
alterations in adult patients suffering from chiorénal deficiency.

MATERIALSAND METHODS

Study framework and participants:

This study was carried out as a double blind dihirial in 2014 in educational-medical center dfZarahra,
Isfahan. The studied population included CKD pasigrferring to nephrology clinic. The criteria foeing engaged
in the study comprised of aging over 18 years, t@@KD stage 3 and 4 ( glomerular filtration att@®5 mL per
minute per 1/73 f), having no plan for pregnancy or breastfeedimg,raceiving organ transparent, no recent Vit
D products intake (less than 3 months), not takinticonvulsants, improved calcium, serum levelags than 10
mg/dl or phosphorus less than 5.2 mg/dl, vit D kess1 30 ng/mL and the patient's consent to takieipghe study.

It was also agreed upon that those patients netrie§ for further examinations and not easy tdofel up, be
excluded.

The study-required sample size was estimated 2Bl@emd finally 30 people were assigned to eacligto be
studied. The sample size was calculated througtplgamass formula in order to compare two mean score
regarding the significance level of 5%, statistipalver of 80%, and standard deviation of 25 hydreitgmin D
was estimated as 1.1 through pilot test and thafgignce of the least difference between the twaupgs which was
considered 0.8.

M ethodology
After approval of the proposal and obtaining pesiois from the university ethics committee, patiafito met
inclusion criteria, were assigned to two groupsht@ked randomization of size 2.

Firstly, Patients' demographic data were cumulated recorded in the study specific check list. éthbgroups,
GFR was estimated with MDRD formula and through g8ftware, then, at the beginning of the studyelewof
calcium, phosphorus and 25(0OH) Vit D were checkerkference laboratory. 25 (OH) Vit D level belo® 18g/mL
was considered insufficient, below 10 ng/mL, Defitiand above 30 ng/mL, Sufficient [29].

The first group called treatment group, being ia Beficient range, received Pearl vitD50000IU peelvand for
12 weeks, the insufficient group also received WeekD50000IU for an 8 week period of time. Thentm! group
got placebo and the level of 25 (OH Vit D was repdaat the end of i2and 28" weeks at the same reference
laboratory. Vitamin D pearls and placebo were abdld from Zahravi pharmaceutical company. In teogh25
(OH) VIT D level above 30 ng/mL, the maintenancgatment was continued as taking one 50000 U pesarl
month; patients were observed for 3 months. Aftes period of time, the treatment would be repécaif 25 (OH)
VIT D become below 30 ng/mL [31].

Patients' compliance was assessed by the numbtablefs returned; all adverse events were alsoyzedland
recorded during the study. In case of any sideceffe increase of 25 Vit D level above the norneadell, the drug
consumption would be discontinued.

During the study patients were visited every onentimaand the levels of calcium, phosphorus, albumiere
checked at the end of the three months. Patierights BUN, Creatinine and GFR were also checkebdeagnd of
per month.
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Data analysis:

After cumulating process, the data were analyzedutth computer by using SPSS software version 2#aD
normality was measured by Kolmogorov - Smirnov &1 charts. The quantitative and qualitative dataveen
the two groups were compared through T-test andahare test respectively. The intergroup compayisoterms
of numerical variables, was performed through T-t#ee intragroup comparison through ANOVA and epey
observations, and the mauchly's test of sphericity.

RESULTS

In the present study, 60 patients suffering fromatdailure were studied in two groups, 30 peopsigned to each
group. The average age of treatment and controlipgnearticipants was 56.2+12.1 and 51+9.8 respdytive
According to T-test no significant difference wakserved between these two groups (P=0.07). Theme w
assigned 22 and 17 male participants to treatmedt @ntrol groups respectively (73.3% vs. 56.7%heo
participants were all female. According to Chi-sgutest the difference was not significant (P= D.I®e average
weight rates for two groups were 73.55+10.6 an®@940.9 kg respectively and according to T-testdHference
between the two was not significant (P=0.5). Thevplent reason for renal failure in both groups R&betes, i.e.
in nine patients of treatment group and 12 patiehtsontrol group, the main reason for renal falwas diabetes
(30% vs. 40%). According to Fisher's exact test, ¢huses for renal failure on both groups weresimptificantly
different (P= 0.99).

The pre-treatment mean score for serum level ainih D was estimated 18.46+6.36 and 20.14+5.08#mthent
and control groups respectively and according test- the difference between the two groups wassigmificant
(P=0.28). the post-treatment level of 25 (OH) VITwas reported 43.33+19.59 and 19.07+3.74 in twaugso
respectively and according to T-test this diffeeeneas significant (P<0.001), i.e. the level of ZBH) VIT D
significantly increased in treatment group but éased in control group.

Table 1 demonstrates the frequency distributio@5{OH) VIT D before and after the treatment intbtveatment
and control groups. According to the same tabke pife-treatment level of vit D was not normallaireany patient

in both groups and according to Fisher's exacttbestlifference was not significant (P=1). Howeverthe next 12
weeks following the treatment, 25 (OH) VIT D levelhched the normal level in 20 patients of treatrgeoup and

2 patients of control groups (66.7% vs. 6.7%) andoeding to Chi-square test the difference was iogmt
(P<0.001). The 25 (OH) Vit D treatment was careedl0 patients with still inadequate level of 25H(0O/IT D. At
the end of the 2Dweek, 25 (OH) VIT D level was at a normal level28 patients of treatment group and five
patients of control group (76.7% vs. 16.7) and atiog to Chi-square test the difference betweentweegroups
was significant (p<0.001).

Table1: Thefrequency distribution level of 25 (OH) VIT D before and after the treatment in both groups

S | ot | ooy |

Before treatment ;t;r;rc;rgal 3%((10?@ 3%((100@ 1
12weeks after treatment ZZ?::Z?G‘I ;8(( Z:// 3; ZSE 2/3/_; <0.001
20weeks after treatme| t;t;?r?:;al 273(,(273(;37)) 255((185/ ; <0.001

Figure 1 depicts the level of GFR during the stddy both groups distinctively. It should be mentdnthat
according to the same test, time variable exertedignificant effect on GFR alterations (P=0.11) the effect of

time-group was significant (P<0.001).
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Figure 2: the mean scorefor GFR level in treatment and control groupsin terms of vitamin D level

According to T-test, the average weight, the impabealcium level, and phosphorus level were natiiogntly
different before and after treatment in both gro(ip=0.05). But the serum level of Albumin after threatment and
serum level of calcium before and after the treatmeere significantly different in both groups (P&5). Table 2
represents the mean score and standard deviatithefdevels of biochemical parameters before dted reatment
in both treatment and control groups.

The observation of BUN and Creatinine levels befoeetreatment up to 5 months after the treatmevgaled that
BUN and Creatinine levels were not different beftite treatment up to two months after the treatneritoth
groups. However after thé“3nonth the difference was significant. The ANOVAttalong with the replication of
observations also indicated the alteration procdsBUN and Creatinine was significantly differemr fthe two
groups during the treatment (figure 1 and 2).

Table 2: the mean score and standard deviation for biochemical parameter s before and after the treatment in both groups

Group

Time
Before treatment 73/ 55t10/ 6 | 75 399/ 9 0.5
After treatment | 74/ 69+10/ 8 | 73/ 78+10/ 3 0.75
Before treatment 8/ 83+0/ 52 8/ 56+0/ 47 0.035
After treatment | 8/ 89+0/ 54 | 8/ 53t0/ 43 0.006
Before treatment 8/ 81+0/ 45 9/ 37+3 0.34
After treatment 8/ 8+0/ 47 8/ 78+0/ 31 0.82
Before treatment 4/ 09+0/ 43 4/ 14+0/ 49 0.73
After treatment | 4/ 08+0/ 45 4/ 09+0/ 42 0.93
Before treatment 3/ 93+0/ 31 3/ 88+1/ 06 0.82

Factor Treatment P

Weight

Calcium Serum level

Corrected Calcium Leve

phosphorus serum level

Albumin After treatment | 4/ 02+0/ 38 | 3/ 640/ 4 | <0.001
Before treatment 34/ 520/ 8 31/ 919/ 6 0.54
1 month after 29+7/ 2 31/ 9+6 0.1
BUN 2 months after 28 36/ 3 31t4/ 4 0.06
3 months after 28/ 8+6/ 8 32/ 2+4/ 3 0.022
4 months after 24/ 55/ 3 31/ 85/ 1 <0.001
5 months after 24/ 55/ 3 31/ 85/ 1 <0.001
Before treatment 2/ 25+1/ 4 2/ 11+0/ 44 0.59
1 month after 1/ 89+0/ 63 2/ 14+0/ 48 0.08
- 2 months after 1/ 83+0/ 56 2/ 16+0/ 47 0.017
Creatinine

3 months after 1/ 8+0/ 53 2/ 22+0/ 5 0.003
4 months after 1/ 62+0/ 47 2/ 260/ 53 | <0.001
5 months after 1/ 46+0/ 46 2/ 28+0/ 59 | <0.001

224
Scholar Research Library



Seyed Mehdi Hashemi et al Der Pharmacia Lettre, 2016, 8 (8):221-226

group] 2.40-
35.00 —treatn|

2404
220

220 2R

»
I
bt

30.00

N
Q
s
1

Mean of BUN

Mean of Cr

Mean of Cr
@
hid

27.50
1.80-

@
3

— treatment
""" control

25.00

1607 oroup

— treatment T T T
< control v Before 1 2 3 4 5 Before 1 2 3 4 5
1.40- After(month) After (month)

1.40

T T
Before 1 2 3 4 5
After (month)
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Figure 2 Alterations process of BUN and Creatinine for the two groups during the treatment
DISCUSSION AND CONCLUSION

The overall purpose of conducting this study waslétermine the effect of 25 (OH) VIT D on GFR iratior in
patients with renal failure. Based on the findingfsthe study, both treatment and control groupseweot
significantly different in terms of baseline andmiwgraphic variables and according to covariancdyaisa
variables of age, gender and the cause of renardahad no significant effect on the alteratioisGé-R level.
Therefore, 25(0OH) VIT D level is likely to be atalet one of the factors that would affect the remagirkidney
function.

Based on the findings of our research, improvirg ldvel of vit D would result in the significant jmovement of
GFR, i.e. the mean score for this indicator in @& 20 weeks after the treatment was significanffgint in the 2
treatment groups which received vit D treatment @nedcontrol group that got no vit D. on the othand, besides
the applied treatment, 25 (OH) VIT D and GFR intiicavere significantly related. Generally speakipgtients
with low levels of 25 (OH) VIT D, showed levels 6FR. This relation was observable at the end df adf' and
20" weeks. Previous studies mostly indicated thatetheas a direct relation between serum level of@8)(VIT D
and remaining kidney function. Rothenbacher etirla prospective study in 2014, examined 1385 lgeaging 65
years or above in terms of 25 (OH) VIT D and kidfayction, falls and fractures. Based on their ifiigs there was
significant relation between kidney function anduse level of 25 (OH) VIT D (24). Oh et al. also faliout in a
research in 2008 that there is a direct relatiamvéen the remaining kidney function and serum lefe25 (OH)
VIT D [25]. Michel and et al also evidenced theat&n between 25 (OH) VIT D and GFR through a study
conducted in 2012 [12]. Lan et al. examined thati@h between GFR and serum level of 25(OH) VITnDLV05
people, which also concluded that GFR and the lek@b (OH) VIT D are significantly related. Based the same
study findings, in patients whose level of 25 (OHJ D was less than 10 Nano grams per milliliteFRSrate was
reduced by 25 % (26). There is also some otheraeertsial evidence on the role of Vit D in reducihg speed of
kidney failure progress that requires further sadP]. Self-care education is emphasized becausads in active
role in treatment process and accepting respoitgilidr individual health [27]. Social networkseaused for
behavior improvement, educational performance ahdrcself-care education [28].Thus, regarding thdifigs of
the present study and the result of comparing tteenther studies findings, the overall conclusioould put that
GFR is related to 25 (OH) VIT D level and the inqdacy of 25 (OH) VIT D in CKD patients can fastée disease
progress. Therefore, it is essential the renalffailpatients be examined in terms of 25 (OH) VITiedel and
necessary actions be taken to maintain their Vig\2l. Additionally, regarding the results of thedy, vitamin D
deficiency sounded to be prevalent among renalraipatients. So, it is urgent for these patiemtexamine their
Vit D level, at least every 6 months regularly.
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