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Abstract: 
Background: According to several animal and human studies, Vitamin D appears to play a substantial 

role in the development of diabetic nephropathy, However, the possibility of vitamin D's Reno protective 

impact and influence on the reversal of already-existing renal damage remains speculative. Vitamin D 

deficiency and insufficiency are ubiquitous worldwide and have been linked to a variety of 

pathophysiological conditions, including diabetes, allergies, autoimmune illnesses, pregnancy difficulties, 

and, more recently, worse COVID-19 clinical outcomes. From a translational perspective, the goal of this 

review is to look into the potential function of vitamin D in the development of diabetic kidney diseases  

Aim of the study:  to evaluate the role of vit. D on renal function in patient with DMT1. 

Patient and Method: The total number of study participants was 120, divided into three groups: Group 

A: Included 40 patients has DM with NP (stage1, stage 2, stage 3a), Group B included 40 patients had DM 

without NP, and group C included 40 healthy participants (control). Samples were taken from the Diabetic 

control clinic of Endocrinology and Diabetes center/Al-Kindy Hospital, Baghdad Teaching Hospital/ 

Medical City and Al-Shaheed Al- Sadder General Hospital during the period from October 2021 to March 

2022.   

Result: Statistically significant weak positive correlations were detected between vitamin D and GFR (r= 

0.321, P= 0.001); while significant moderate negative correlation was seen between vitamin D and HbA1c 

(r= -0.494, P= 0.001) and weak negative correlation was seen with B. Urea (r= -0.2, P= 0.028). No 

statistically significant correlations detected between vitamin D and all of age, DM duration, and s. 

creatinine.  

Conclusion: Our data suggest a correlation between reduced levels of vitamin D3 and diabetes 

nephropathy and it may be a potential predictor for both the occurrence and severity of diabetic 

nephropathy.    

Keywords: vitamin D3, diabetes mellitus, DMT1, diabetic nephropathy (DNP). 

 

Introduction: 

  

End-stage renal disease (ESRD) is most commonly 

caused by diabetes mellitus (DM), one of the most 

prevalent chronic diseases [1]. Recent research has 

placed a lot of emphasis on vitamin D insufficiency 

and diabetes because the latter has a significant impact 

on immunity and the management of diabetes [2]. 

Vitamin D is a steroid hormone that circulates in the 

bloodstream and mediates its biological effects 

through binding to vitamin D receptors (VDRs), which 

are found in the intestine, kidney, bone, testis, ovary, 

endometrium, placenta, pancreas, and immune system, 

among other organs [3].  
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Vitamin D's effects are mediated by binding to its 

receptor (VDR), which is found in a variety of tissues 

throughout the human body, including the kidneys and 

more specifically in the proximal and distal tubular 

epithelial cells, [4]. Vitamin D must be metabolically 

activated in the kidney, and people with chronic 

kidney disease (CKD), especially diabetic kidney 

disease (DKD), are unable to produce enough of the 

active form (1,25(OH)2D) [5]. 

Analytical statistics Statistical Package for Social 

Sciences (SPSS) version 26 was used to analyze the 

data. The information is displayed in the form of a 

mean, standard deviation, and ranges. Frequencies and 

percentages are used to present categorical data. To 

examine continuous variables between study groups, 

the independent t-test and Analysis of Variance 

(ANOVA) (two-tailed) were utilized. The association 

between vitamin D and several biological markers was 

assessed using Pearson's correlation test (r). 

Significant was defined as a P- value of less than 0.05.  
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Methods and criteria 

This cross-sectional study evaluated 120 patients with 

T1DM who attended the Diabetic Control Clinic of 

Endocrinology and Diabetes Center/Al-Kindy 

Hospital, Baghdad Teaching Hospital / Medical City, 

and Al Shaheed Al-Sadder General Hospital during the 

period from October 2021 to March 2022. DM was 

diagnosed according to the 2012 American Diabetes 

Association criteria.[6] The exclusion criteria were as 

follows: (1) type 2 diabetes or other types of diabetes, 

(2) acute diabetes complications, except nephropathy, 

(3) liver dysfunction, (4) parathyroid diseases, (5) 

severe cardiovascular and cerebrovascular diseases, 

(6) malignant tumors (7) lactating women or pregnant  

(8) cataract, glaucoma, and other eye diseases that 

interfered with fundus photography, and (9) treatment 

with drugs or nutrition supplements about 6 months 

ago that affected vitamin D metabolism. 

Result 

General characteristics  

The distribution of study groups by general 

characteristics is shown in figure and table [1]. Study 

participants’ age was ranging from 18 to 40 years with 

a mean of 27.02 years and a standard deviation (SD) of 

±6.33 years. The highest proportion of study 

participants in groups A, B, and C was aged < 30 years 

(62.5%, 57.5%, and 75% respectively). 

In our study, proportion of males and females was 

approximately the same in all groups; the highest 

proportion of participants in groups A, B, and C had 

normal BMI level (65.0%, 60.0%, and 55% 

respectively). Regarding DM duration, it was >10 

years in 52.5% of group A and between 5-10 years in 

55% of group B 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Distribution of study groups by age 

 

 

 

 

 

 

 

 

 

 

 

In this study shows a comparison of groups based on 

key criteria in table (1). In group A, the mean BMI 

was substantially lower (23.03 kg/m2, P= 0.031), 

whereas the mean DM duration was much longer 

(13.82 years, P= 0.001). 

There was no statistically significant age difference 

between the study groups (P=0.399). 

 

Table 1: Comparison between study groups by 

certain characteristics 

Variable 

Study group 

P - 
Value 

A 

Mean ± 
SD 

B 

Mean ± 
SD 

C 

Mean ± 
SD 

Age (Year) 27.42±6.8 27.72±7.0 
25.92±5.

1 
0.399 

BMI (Kg/m2) 23.03±2.9 24.1±3.9 
25.04±3.
3 

0.031 

DM Duration 

(Year) 
13.82±8.0 7.42±4.6 - 0.001 

 

Investigation: Table 2 shows the comparison of 

investigation results between study groups. Means of 

FBS, HbA1c, B. urea, and albuminuria were 

significantly higher (P < 0.05) in group A than that in 

groups B and C. 

Means of S. Ca, S. albumin, and GFR were 

significantly lower (P<0.05) in group A than that in 

groups B and C. 

No statistically significant difference in the mean of s. 

creatinine between study groups (P= 0.083). 

 

Table 2: Comparison of investigation results 

between study groups 

Investigation 

Study group 

P - Value 
A 

Mean ± SD 

B 

Mean ± SD 

C 

Mean ± 
SD 

FBS (mg/dl) 
278.56±12

2.4 

262.07±98.

8 
87.43±6.3 0.001 

HbA1c (%) 9.89±1.9 9.49±2.1 4.74±0.31 0.001 

S. Albumin 

(gm/dl) 
40.38±4.0 43.93±3.7 47.6±2.8 0.001 

S. Ca (mg/dl) 9.89±1.9 9.31±0.5 9.57±0.36 0.001 

B. Urea 

(mg/dl) 
30.38±17.1 21.77±6.2 23.12±5.6 0.001 

S. Creatinine 

(mg/dl) 
1.01±1.2 0.71±0.08 0.72±0.1 0.083 

Albuminuria 

(mg/g) 
5.73±1.2 2.52±0.56 2.61±0.7 0.001 

GFR  99.43±21.4 114.97±9.0 
114.97±8.

5 
0.001 

 

Vitamin D 

In this study, we noticed that 57.5% of diabetic 

patients with NP (Group A) had deficiency in vitamin 

D level; 15% in diabetic patients without NP (Group 

B); while most of healthy subjects (Group C) had 

normal vitamin D level (80%) and nobody of them had 

vitamin D deficiency as shown in figure (2). 

DM with NP

Group

DM without NP

Group

Control Group

62.5% 
57.5% 

75% 

37.5% 
42.5% 

25% 

Age (Year) 

< 30

≥ 30 
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Figure 2: Vitamin D level in study groups. 

 

As demonstrated in table (3), the mean vitamin D level 

in diabetes patients with NP (Group A) was 

considerably lower (19.13, P =0.001) than in diabetic 

patients without NP (Group B) and healthy persons 

(Group C). Post hoc tests (LSD) were used to confirm 

the differences in vitamin D mean between study 

groups, and they revealed that group A's mean vitamin 

D was substantially lower (P< 0.05) than groups B and 

C's. As demonstrated in table, it was also considerably 

lower (P< 0.05) in group B than in group C. table (3). 

 

Table 3: Post hoc tests (LSD) to confirm the 

differences in mean of vitamin D between study 

groups 

Vitamin D and some biological parameters are 

linked 

 

Vitamin D was found to have statistically significant 

mild positive relationships with both BMI (r= 0.197, 

P= 0.031) and GFR (r= 0.321, P= 0.001), as well as a 

moderate negative connection with HbA1c (r=-0.494, 

P= 0.001) and a weak negative correlation with B. 

Urea (r= -0.2, P= 0.028).  There were no statistically 

significant relationships between vitamin D and all of 

age, DM duration, and s. creatinine. 

 

 

 

 

 

 

Table 4: Correlation between vitamin D and 

certain biological parameters 

 

Variable 
Vitamin D (ng/ml) 

r P - Value 

Age (Year) - 0.102 0.269 

BMI (kg/m2) 0.197 0.031 

DM Duration (Year) - 0.102 0.368 

HbA1c (%) - 0.494 0.001 

B. Urea (mg/dl) - 0.2 0.028 

S. Creatinine (mg/dl) - 0.11 0.232 

GFR 0.321 0.001 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Correlation between Vit D and HbA1c. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Correlation between Vit D and B. Urea. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Correlation between Vit. D and GFR. 
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Discussion 

Type 1 diabetes is an autoimmune endocrine disorder 

that causes insulin insufficiency and chronic 

hyperglycemia due to -cell death [6] Recent studies 

have shown that vitamin D biology has a significant 

role in the occurrence and development of type 1 

diabetes (DM1) [7]. In our research, we focused on 

patients with type 1 diabetes in Iraqi/ Baghdad for the 

age group from 18 to 40 and focused on vitamin D3 

because of its impact on the bones, kidneys, and 

immune system and on control of type 1 diabetes, 

especially after the corona pandemic and the need to 

maintain the level of D3 within the normal level, this 

is consistent with the recent study Franca Gois PH et 

al [8]. In this study, we investigated the relationship 

between vitamin D and renal function test outcomes in 

80 patients with T1DM, and 40 healthy controls. The 

patients with diabetes are divided into two groups 

depending on the amount of albumin excreted in the 

urine. In group A (with nephropathy), we found 

albumin in the urine (microalbuminuria) and in the 

patients who were selected within stage 1, stage 2, and 

stage 3a, the urea and creatinine are normal, this 

matches the search Haukka JK [9] microalbuminuria 

has not been linked to any specific symptom [10]. 

Also revealed in this group that the lower serum levels 

of Albumin, Ca, GFR, VD, and higher serum level of 

HbA1c are similar to the other studies [11, 12].  While 

group B (diabetic without nephropathy), we found no 

albumin in urine normoalbuminuria, renal function test 

also is normal these results is consistent with other 

studies [13, 14, 15]. When comparing group A and 

group B, we notice that there are clear differences in 

the heights of FBS, HbA1c, and albuminuria and also 

arise in urea and S. Creatinine, although they are 

within the normal level, at its highest level compared 

to group B, also the patient with diabetic nephropathy 

group A showed a lower VD level, serum calcium, 

serum albumin, GFR respectively more than group B. 

Group A (microalbuminuria) and group B 

(normoalbuminuria), showed a decrease in the level of 

Vitamin D3 more than group C (healthy). Our data 

suggest an association between reduced levels of VD 

and diabetes in general and with the presence of 

microalbuminuria in diabetic patients with 

nephropathy especially. Vit. D plays several roles in 

the normal function of the kidney and metabolism. It 

has been revealed that Vit. D has a crucial impact on 

kidney disease and its deficiency leads to kidney 

dysfunction and further renal disorder. Apart from the 

direct relationship of Vit. D with kidney disease, the 

association of adipocytes and adipokines with Vit. D 

and kidney function have also been studied. The 

noticeable role of Vit. D in kidney disease is 

investigated in various studies. It has been found that 

Vit. D has a pivotal role in kidney function and 

metabolism (16). Also, we can consider 

microalbuminuria, an early indicator of diabetic  

nephropathy, is an increase in urine albumin excretion  

this is consistent with the study [17]. Patients with a 

vitamin D deficiency have a higher chance of 

developing DN [18, 19]. According to the Third 

National Health and Nutrition Examination Survey 

(NHANES III), decreased 25(OH) D 2 BioMed 

Research International concentration is linked to a 

higher prevalence of albumin urination in the general 

population, an independent link between VD deficit 

and DN was discovered in studies of persons with 

diabetes. The inadequacy of VD becomes more severe 

as the DN progresses [20]. Higher glycosylated 

hemoglobin A1C and the development of proteinuria 

were strongly associated with the risk of advanced-

stage kidney disease [21, 22]. In conclusion, decreased 

vitamin D catabolism as determined by circulating 24, 

25(OH) 2D concentration is substantially correlated 

with lower GFR this result corresponds with De Boer 

IH, et al [23]. Additional research is required to better 

understand vitamin D catabolism and how it alters 

CKD, as well as to evaluate whether monitoring 

vitamin D catabolism enhances clinical care and 

provides novel treatment strategies to treat CKD 

patients with impaired vitamin D metabolism. 

 

 Conclusion: 

Our data suggest an association between reduced 

levels of vitamin D3 and diabetes nephropathy and it 

may be a potential predictor for both the occurrence 

and severity of DNP. 
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 فٍ انًصم ووظُفة انكهً فٍ يرضً اعتلال انكهُة انسكرٌ انعراقٍانعلاقة بُن يستىي فُتايُن د 
 و. انصذر    نادَا عهُىٌ يجبم : ختصاصانكًُُاوٌ االا

 كهُة انطب/ فرع انكًُُاء/ جايعة بغذاد               استار يساعذ: شفاء جًُم ابراهُى

 انخلاصة

ش٘ ، ٔيغ ٔفقاً نهؼذٚذ يٍ انذساصاخ انرٙ أجشٚد ػهٗ انحٕٛاَاخ ٔانثشش ، ٚثذٔ أٌ فٛرايٍٛ )د( ٚهؼة دٔسًا جْٕشٚاً فٙ ذطٕٚش اػرلال انكهٛح انضك انخهفُة:

هٗ ػكش انؼشس انكهٕ٘ انًٕجٕد تانفؼم لا ذزال ذخًُٛٛح. ُٚرشش َقض فٛرايٍٛ )د( َٔقظّ فٙ كم رنك ، فئٌ إيكاَٛح ذأثٛش فٛرايٍٛ )د( انٕقائٙ ٔذأثٛشِ ػ

ٔأيشاع يكاٌ فٙ جًٛغ أَحاء انؼانى ٔقذ ذى ستطًٓا تًجًٕػح يرُٕػح يٍ انحالاخ انفٛزٕٚنٕجٛح انًشػٛح ، تًا فٙ رنك يشع انضكش٘ ، ٔانحضاصٛح ، 

. يٍ يُظٕس يرؼذٚح ، انٓذف يٍ ْزِ انًشاجؼح ْٕ انُظش فٙ COVID-19شاً ، أصٕأ انُرائج انضشٚشٚح نـ انًُاػح انزاذٛح ، ٔطؼٕتاخ انحًم ، ٔيؤخ

 انٕظٛفح انًحرًهح نفٛرايٍٛ د فٙ ذطٕس يشع انكهٗ انضكش٘.

 1 تانضكش٘ انُٕع الأل ذقٛٛى دٔس فٛرايٍٛ د فٙ ٔظائف انكهٗ نذٖ انًشٚغ انًظاب انهذف:

يشٚؼًا يظاتاً تذاء  40ذى ذقضًٛٓى إنٗ ثلاثح يجًٕػاخ: انًجًٕػح أ: ذؼًُد  120الإجًانٙ نهًشاسكٍٛ فٙ انذساصح انؼذد . ا انًرَض وانطرَقة:

يشٚؼًا يظاتاً تًشع انضكش٘ فقؾ تذٌٔ  40أ(، انًجًٕػح ب شًهد  3، انًشحهح 2، انًشحهح 1انضكش٘ انُٕع الأل يغ الاػرلال انكهٕ٘ )انًشحهح 

شخض كإَا يشاسكٍٛ أطحاء انزٍٚ حؼشٔا ػٛادج انضٛطشج ػهٗ يشع انضكش فٙ يشكز انغذد انظًاء  40ج ذؼى اػرلال كهٕ٘، ٔانًجًٕػح 

 .2022إنٗ ياسس  2021ٔانضكش٘ / يضرشفٗ انكُذ٘، يضرشفٗ تغذاد انرؼهًٛٙ / انًذُٚح انطثٛح ٔيضرشفٗ انشٓٛذ انظذس انؼاو خلال انفرشج يٍ أكرٕتش 

( ؛ تًُٛا نٕحع اسذثاؽ P = 0.001،  0.321)ص =  GFRإٚجاتٛح ػؼٛفح راخ دلانح إحظائٛح تٍٛ فٛرايٍٛ )د( ٔ  ذى انكشف ػٍ اسذثاؽاخ اننتُجة:

( ٔاٚؼا ٔجذ   B. Urea r = -0.2) ، P=0.028( ٔٔجذ اسذثاؽ صهثٙ ػؼٛف يغ r = -0.494 ،P = 0.001) HbA1cصهثٙ يؼرذل تٍٛ فٛرايٍٛ د ٔ 

 انكشٚاذٍُٛٛ ( ,يذج انًشع  ,فٛرايٍٛ د يغ كم يٍ )انؼًش فٙ ْزِ انذساصّ ػذو ٔجٕد ػلاقّ تٍٛ 

الاػرلال انكهٕ٘  ٔاػرلال انكهٛح انضكش٘ ٔقذ ٚكٌٕ يؤششا يحرًلا حذٔز   D3ذشٛش تٛاَاذُا إنٗ ٔجٕد اسذثاؽ تٍٛ اَخفاع يضرٕٖ فٛرايٍٛ  انخلاصة:

 ٔشذذّ.

 .، اػرلال انكهٛح انضكش٘داء انضكش٘ انُٕع الألفٛرايٍٛ د  ، داء انضكش٘ ،  انكهًة انرئُسُة:
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