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ABSTRACT
 

 WKŠdLK"  ÎUŽuOý  d¦&_« V³("«  Ë  ©DN® ÍdJ("«  WOKJ"«  ‰ö²Ž«  Ê≈  ∫·«b¼_«
  «d-UŠË ACE 5(MðuO$ú" ‰u;« .e½ô«  UD³¦0 Ê≈ ÆvKJ"« ÷«d0√ s0 …dšQ²*«
 WOKJ"« ‰ö²Ž« s0 wzU3u"«Ë wÝUÝ_« ÃöF"« Í ARBs 5(MðuO$_«  ö³I²(0
 w½U¦"«  ŸuM"«  s0  ÍdJ("«  v{d0  Ê√  WHK²5*«   UÝ«—b"«  X²³Ł√  UL&  ÆÍdJ("«
 ÆÍdJ("« WOKJ"« ‰ö²ŽUÐ WÐU-û" W{dŽ d¦&√ Â œ 50U²O8 hI½ s0 Êu½UF¹ s¹c"«
 5(MðuO$ú"  ‰u;«  .e½ù«   UD³¦0  Â«b5²Ýô  w"U(«  jLM"«  b¹b%  w"«  `LD½
 œ 50U²O8 Â«b5²Ý« w8 ¡U³Þ_« wŽË d¹bIðË ¨5(MðuO$_«  ö³I²(0  «d-UŠË
 VD"«  «œUOŽ ∫WÝ«—b"«  «œb×0 ÆÍdJ("« WOKJ"« ‰ö²Ž« s0 ÃöF"«Ë W¹U3u"« w8
 w8 …dÝ_« VÞË ¡ULB"«  œbG"«Ë VKI"«  ÷«d0√Ë vKJ"«  ÷«d0√Ë 5G"U³K" wMÞU³"«

 Æ UOHA²(0 WŁöŁ

 d³L8u½ v"≈ 2019 q¹dÐ√ 5Ð …d²H"« w8 tOKŽ ‚bB0 ÊUO³²Ý« l¹“u²Ð UML3 ∫WO−NM*«
 WOÐdF"« WJKL*« w8 5K0UF"« ¡U³Þú" ÁöŽ√ …—u&c*«  UBB5²"« w8 ¡U³Þú" 2019
 œuFÝ  pK*«  WM¹b0  ¨ÂUF"«  l½U*«   UOHA²(0  WŽuL−0  ∫s0  q&  w8  W¹œuF("«
 ¨WOH-u"«  WOzUBŠù«   öOK×²"«  ¡«dł≈  -  Æ÷U¹d"«  W¹UMŽ   UOHA²(0  ¨WO³D"«
  öOK×²"«  lOLł ¡«dł≈ - UL& ÆÍU& lÐd0 —U³²š«  Â«b5²ÝUÐ  U½—UI*« ¡«dł≈ -Ë

Æ”« ”« wÐ ”« qOK×²"« ÂUE½ Â«b5²ÝUÐ WOzUBŠù«

 .e½ù«   UD³¦*  V&d*«  ÃöF"«  Â«b5²ÝUÐ  U Î³O³Þ  ÊuFÐ—√Ë  bŠ«Ë  œU8√  ∫ZzU²M$«
 Êu(LšË XÝ Ê√ UL& Æ5(MðuO$_«  ö³I²(0  «d-UŠË 5(MðuO$ú" ‰u;«
 WOKJ"«  ‰ö²Ž«  ÃöŽ  w8  œ  50U²O8  «u0b5²(¹  r"  Â  Ê√  «ËœU8√  ÎU³O³Þ  ©41%®
 Êu½UF¹ s¹c"« v{d*« bŽU(¹ Ê√ sJ1 œ 50U²O8 Ê√ vKŽ ©48%® o8«ËË ÍdJ("«
 ∆œU³0  œułË  sŽ  5³O−*«  s0  ©52%®  œU8√  UL&  ÆÍdJ("«  WOKJ"«  ‰ö²Ž«  s0
 ⁄öÐû"  ôbF0 vKŽ√ Ê√ XEŠu" b3Ë ¨ÍdJ("« WOKJ"« ‰ö²Ž« ÃöF" W¹ vłuð
 VÞ qÐUI0 ©75%® vKJ"« ¡U³Þ√Ë ©78%®  VKI"« ¡U³Þ√ 5Ð  «œUý—≈ œułË sŽ
©94%®  vLEF"« WO³"UG"« XLŽœ Æ w"«u²"« vKŽ 41% Ë 54% 5MÞU³"«Ë …dÝ_«
 v{d*«  Èb"  vKJ"«  nzUþË W³3«d0  ÊQAÐ  ÎU×{ËË d¦&√  W¹  vłuð  ∆œU³0 WO-u²"«
  ö³I²(0   «d-UŠ  Ë√ØË  s(MðuO$ú"  ‰u;«  .e½ù«   UD³¦0  «u'uŽ  s¹c"«

 Æ5(MðuO$_«

 5(MðuO$ú" ‰u;« .e½ù«  UD³¦0 Â«b5²Ý« vKŽ U ÎO*UŽ UÎ3UHð« „U½ Ê√ Ëb³¹ ∫W%ö)«
 ¨p"–  l0Ë  ¨ÍdJ("«  WOKJ"«  ‰ö²Ž«  ÃöF"  5(MðuO$_«   ö³I²(0   «d-UŠË
 b¹e*« ¡«dłSÐ w-u½ Æœ 50U²O8 Â«b5²Ý« bz«uHÐ W0Uð W¹«—œ vKŽ «u(O" ¡U³Þ_« ÊS8
 ÍdJ("« WOKJ"« ‰ö²Ž« s0 ÃöF"«Ë W¹U3u"« w8 œ 50U²O8 —Ëœ b¹b×²" ÀU×Ð_« s0

 Æ« Â«b5²Ýô …œb×0 W¹ vłuð ∆œU³0 l{ËË

Objectives: To determine the current pattern of using 
angiotensin-converting enzyme (ACE) inhibitors and 
angiotensin II receptor blockers (ARBs)  in diabetic 
nephropathy (DN), and assess physician awareness of 
using vitamin D in the prevention and treatment of DN. 

Original Article

Methods: A cross-sectional study implementing a 
validated questionnaire, which was distributed to 
physicians in the aforementioned specialties in 3 hospitals 
in Saudi Arabia (Almanee Hospital, King Saud Medical 
City [KSMC], and Riyadh Care Hospital [RCH]) 
between April 2019 and November 2019. We used IBM 
SPSS 26.0 to perform descriptive statistical analyses and 
comparisons were based on the Chi-square test.

Results: Forty-one physicians (30%) reported the use of 
combination therapy of ACEi and ARBs. Fifty-six (41%) 
physicians reported that they never used vitamin D in 
the treatment of DN, and 48% agreed that vitamin D 
can benefit patients with DN. 52% of the respondents 
reported the existence of guidelines. The vast majority 
(94%) recommended clearer guidelines on monitoring 
renal function in patients treated with ACEi or ARBs.

Conclusion: There is a universal agreement among 
physicians regarding the use of ACEi and ARBs for the 
treatment of DN with limited awareness of the benefits 
of using vitamin D. Hence, the development of specific 
guidelines for its use are recommended.
  
Keywords: hypertension, clinical management, ACE 
inhibitors and ARBs, primary care, Vitamin D, diabetic 
nephropathy (DN) 
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Global burden of diabetes mellitus (DM) is 
relentlessly increasing. Diabetic nephropathy 

(DN), a leading cause of end-stage renal disease 
worldwide, is also a major cause of morbidity and 
mortality in patients with DM. Approximately 30-40% 
of patients with diabetes develop nephropathy with renal 
damage, which progresses in approximately one third of 
patients.1 Diabetic nephropathy  is defined by symptoms 
including proteinuria >300 mg/24 hours, increased 
blood pressure, and progressive decline in renal function 
and eventually culminates in end-stage renal failure 
requiring dialysis or transplantation in advanced cases. 
Early stages of the disease include microalbuminuria, 
in which urine incorporates minuscule quantities 
of protein.2 Angiotensin-converting enzyme (ACE) 
inhibitors and angiotensin II receptor blockers (ARBs) 
have been shown to decrease renal disease progression 
in patients with DN.3 Lisinopril is the mostly widely 
used ACE inhibitor for patients with DN.4 Although 
ACE inhibitors are generally well-tolerated, some 
adverse effects may include dry cough, angioedema, 
hyperkalemia, and extreme hypotension after the first 
dose. Patients who develop such adverse reactions may 
be switched to ARBs.3 Angiotensin II receptor blockerss, 
which have similar pharmacological effects as ACE 
inhibitors, share indications for use including heart 
failure, hypertension, and post-myocardial infarction 
but they do not cause accumulation of bradykinin which 
is responsible for dry cough and angioedema in ACE 
inhibitors.  They are, however, extremely expensive5 and 
can cause hyperkalemia and orthostatic hypertension, 
just like ACE inhibitors.

The current treatment guidelines endorse the use 
of ACE inhibitors or ARBs for the control of blood 
pressure in patients with kidney disease. However, 
combination therapy with ACE inhibitors and ARBs is 
contraindicated, as it does not offer any additional clinical 
benefit, known for higher rates of renal impairment 
and may increase the risk of hyperkalemia.6-9 It is 
recommended by European Society of Cardiology to 
monitor creatinine and potassium in patients on ACEI/
ARB.10 Correspondingly, previous studies showed that 
1/10th of patients initiating ACEI/ARB therapy receive 
the guideline-recommended creatine monitoring. Many 
of the patients fulfilling post-initiation termination 
criteria for potassium and creatinine increase continue 

with their treatment. To reduce type 2 diabetes mellitus 
(T2DM) complications, early detection of nephropathy 
is crucial.11 Data show that DM can be controlled via 
increasing the amount of vitamin D supplemented to 
the body, as vitamin D is involved in the function and 
secretion of insulin. Studies have shown that patients 
with T2DM and co-existing vitamin D deficiency 
are at a higher risk of cardiovascular diseases and 
nephropathy.12 Another study showed that patients 
with chronic kidney disease and T2DM have a worse 
prognosis with comorbid vitamin D deficiency.13 
Moreover, low vitamin D levels are associated with the 
development of DM and its complications.14 Prevalence 
of albuminuria has been shown to be higher in patients 
with lower levels of vitamin D.15,16

Therefore, the aims of this study were i) to determine 
the current pattern of using ACE inhibitors and ARBs in 
diabetic non-hypertensive and hypertensive patients, ii) 
to measure the proportion of physicians who regularly 
monitor renal function before and after initiation 
of ACE inhibitors and ARBs, iii) to assess the level 
of physician awareness and perception toward using 
vitamin D supplements in the prevention and treatment 
of DN, and iv) to determine whether physicians include 
vitamin D in the treatment regimen for DN.

Methods. A cross-sectional study implementing a 
questionnaire in English that had been adopted from a 
study investigating the use of ACE inhibitors and ARBs 
in hypertensive and non-hypertensive patients with 
diabetes. The widely used questionnaire has been shown 
to have validity and reliability. The questionnaire was 
administered between April 2019 and November 2019 
to physicians in 3 hospitals in Saudi Arabia (Almanee 
Hospital, King Saud Medical City [KSMC], and Riyadh 
Care Hospital [RCH]). The population included in the 
study was all of the 180 physicians that work in these 
3 hospitals under the specialty of interests  (n=150, 
83%). Using the questionnaire, we collected extended 
information on existing practices for the use of ACE 
inhibitors and ARBs, vitamin D, and perceptions of 
physicians toward their use for patients with diabetes. 
The questionnaire consisted of 16 items, subdivided 
into 2 sections: demographic information (7 items) 
including age, gender, education level, profession, 
degree obtained, years of practice, and current practices 
regarding ACE inhibitor, ARB, and vitamin D use (9 
items). The modified questionnaire has an established 
validity and reliability. The study was approved by the 
Institutional Review Board (IRB) Committee of Alfaisal 
University and also by the corresponding hospitals 
before distributing the questionnaires.

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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Physicians in the 3 hospitals were provided with an 
explanation of the study goals and solicited to participate. 
They were also given a copy of the questionnaire and 
were given sufficient time to fill it out. The completed 
questionnaires were collected and securely kept. Data 
were electronically saved into a suitably designed 
Excel database. According to the procedures for raw 
data management, the data was handled to identify 
any errors or missing information before applying the 
analyses. The responses were verified and subsequently 
matched with all possible range values for each variable 
with questionable values being marked. Demographic 
variables were also checked to detect any inaccuracies by 
performing frequency analyses.

Descriptive statistical analyses were carried out 
for participants’ data. Variables were analyzed using 
frequencies and percentages. Use of ACE inhibitors, 
ARBs, and vitamin D was assessed overall, and 
demographic factors were analyzed using the Chi-square 
test. Scores measuring perceptions toward the use 
of these treatments were studied, analyzed and also 
compared by age, gender, profession, educational level, 
and years of practice. All comparisons were based on 
the Chi-square test. The allocated statistical significance 
was at p<0.05. IBM SPSS 26.0 was used to perform 
descriptive statistical analyses. Windows version 26.0 
(IBM Corp., N.Y., USA, Armonk). 

Results. A total of 138 of 150 physicians completed 
the questionnaire for a response rate of 92%. The 
content validity of the questionnaire items measuring 
current practices and use of ACE inhibitors and ARBs 
was confirmed by 2 specialists who assessed the relevance 
of the content after making required adjustments to 
items to confirm they were complete, and correctly 
evaluated and quantified attitudes. Furthermore, the 
reliability of the questionnaire was scrutinized using 
Cronbach’s alpha (α), which is a measure used to assess 
the reliability, or internal consistency, of a set of scale or 
test items. The Cronbach’s α value was 0.68, reflecting 
an adequate degree of internal consistency. 
    The vast majority of participants were >30-year-old 
(83%), and 71% were males (Table 1). The distribution 
of profession was as follows: 41% Doctor (MD), 
22.5% Master, 14.5% Bachelor, 10.9% Diploma and 
9.4% PhD. Approximately 60% were nephrologists or 
internists, 18.8% Family Medicine, 16% Cardiologists 
and 9% Endocrinologists. Most respondents attained 
their degree outside Saudi Arabia (76%). The 
distribution of years of practice years was as follows: 
19.6% <5 years, 42% 5-15 years and 38.4% >15 years. 
Fifty-two percent of responses showed the presence 

Table 1 - Study sample descriptive statistics (N=138).

Factor    n   (%)

Hospital

Almena Hospital 50 (36.2)
King Saud Medical City 58 (42.0)
Riyadh Care Hospital 30 (21.7)

Gender n (%)
Female 40 (29.0)
Male 98 (71.0)

Age group (years) n (%)
<30 23 (16.7)
30-45 44 (31.9)
>45          71 (51.4)

Education level n (%)
Diploma 15 (10.9)
Bachelor 20 (14.5)
Doctor (MD) 57 (41.3)
Master 31 (22.5)
PhD 13   (9.4)
Missing 2   (1.4)

Profession n (%)
Cardiologist 18 (13.0)
Endocrinologist 12   (8.7)
Family Medicine 26 (18.8)
Internist 74 (53.6)
Nephrology 8   (5.8)

Degree awarded n (%)
Inside Saudi Arabia 32 (23.2)
Outside Saudi Arabia 105 (76.1)
Missing 1   (0.7)

Years of practice n (%)
<5 27 (19.6)
5-15 58 (42.0)
>15          53 (38.4)

Years of practice in KSA n (%)
<5 33 (23.9)
5-15 73 (52.9)
>15          31 (22.5)
Missing 1   (0.7)

of guidelines for the treatment of hypertensive and 
non-hypertensive diabetic patients (Table 2). Only 65 
of the 138 respondents (47%) stated that they have a 
preferable medication for the treatment of hypertensive/
non-hypertensive diabetic patients. Forty-one percent 
of respondents reported that they never used vitamin D 
in treating diabetic nephropathy and approximately 
48% thought that vitamin D can help patients with 
diabetic nephropathy. The vast majority (94%) reported 
that renal function should be monitored after the start 
of treatment of ACE inhibitors and ARBs, and the same 
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percent of respondents support the recommendation of 
clearer guidelines on the monitoring of renal function 
in patients treated with ACE inhibitors and/or ARBs. 
      Table 3 shows survey results for the use of ACEi and/or 
ARBs by demographic characteristics of the respondents. 
The rate of reporting the presence of guidelines for the 
treatment of hypertensive/non-hypertensive diabetic 
patients varied significantly by most demographics and 
practice-associated factors (hospital, profession and 
years of practice (p<0.05). Substantially higher rates of 
reporting the presence of guidelines for the treatment 
of hypertensive/non-hypertensive diabetic patients were 
observed among cardiologists (78%) and nephrologists 
(75%) versus family medicine (54%) and internists 
(41%).
 
Discussion. Our study showed that 48% of 
questionnaire respondents were aware that vitamin D 
can confer benefits to patients with DN.

Guidelines produced by National Kidney 
Foundation (NKF) and the American Diabetes 
Association (ADA) suggest screening patients with 

Table 2 -  Existing practices of use of ACEi and/or ARBs in the study 
sample (N=138).

Item No. of responses
n   (%)

Guidelines for the treatment of hypertensive/non-hypertensive diabetic 
patients?

Yes
No
Not sure
Missing

72 
33 
32
1

(52.2)
(23.9)
(23.2)
(0.7)

Preferable medication for the treatment of hypertensive/non-hypertensive 
diabetic patients

ACE Inhibitors
ARBS
ACE and ARBS
Other

65 
29 
41
3

(47.1)
(21.0)
(29.7)
(2.2)

Vitamin D use in treatment of DN

Frequently
Occasionally
Rarely
Never

20 
33 
29
56

(14.5)
(23.9)
(21.0)
(40.6)

Common practice to determine RFT before starting ACE/ARB?

Yes
No
Not sure

105
13
18

(76.1)
(9.4)

(13.0)

Vitamin D can help patients with DN

Strongly agree
Agree
Neutral   
Disagree
Strongly disagree

11 
55 
39
12
0

(8.0)
(39.9)
(28.3)
(8.7)
(0.0)

Renal function should be monitored after the start of treatment of ACE 
inhibitors/ARBs

Strongly agree
Agree
Neutral   
Disagree
Strongly disagree

74 
56 
6
1
1

(53.6)
(40.6)
(4.3)
(0.7)
(0.7)

Deterioration of renal function is an indication to discontinue ACE/ARBs

Strongly agree
Agree
Neutral   
Disagree
Strongly disagree

27 
56 
23
11
1

(19.6)
(40.6)
(16.7)
(8.0)
(0.7)

I support the recommendation of clearer guidelines on the monitoring of 
renal function in patients treated with ACEi and/or ARBs.

Strongly agree
Agree
Neutral   
Disagree
Strongly disagree

71 
59 
6
0
0

(51.4)
(42.8)
(4.3)
(0.0)
(0.0)

Table 3 - Practices of the Use of ACE Inhibitors and ARBs (N=138).

Factor N    n    (%) P-value*

Hospital 0.046

Almena Hospital 50 23 (46.0)

King Saud Medical City 58 36 (62.1)

Riyadh Care Hospital 30 13 (43.3)

Profession 0.022

Cardiologist 18 14 (77.8)

Endocrinologist 12 8 (66.7)

Family Medicine 26 14 (53.8)

Internist 74 30 (40.5)

Nephrology 8 6 (75.0)

Degree obtained 0.050

Inside Saudi Arabia 32 15 (46.9)

Outside Saudi Arabia 105 56 (53.3)

Years of practice <0.001

<5 27 9 (33.3)

5-15 53 33 (62.3)

>15          58 30 (51.7)

* Assessment used t-test Mann-Whitney U test or the Chi-square test 
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T2DM for microalbuminuria at diagnosis, as studies 
have found that 7% of patients present with kidney 
disease at diagnosis of T2DM. The NKF recommends 
serum creatinine for glomerular filtration rate (GFR) 
estimation, as well as urine albumin excretion to be 
monitored annually. American Diabetes Association 
recommends urine albumin excretion alone and 
subsequent serum creatinine for estimated GFR if 
the urine albumin is increased beyond 30 mg/L.17 
Following positive screening for microalbuminuria, as 
per ADA guidelines, annual urine albumin should be 
checked to monitor DN and the response to therapy.18 
In this multicenter cross-sectional study, the majority 
of respondents, ranging from medical practitioners of 
various specialties to master’s and PhD holders, thought 
that renal function should be monitored prior to and 
upon initiation of ACEi and/or ARBs in patients with 
diabetes, which is in line with the ADA guidelines. 
      One important reason for testing renal function post 
initiation of ACEi or ARBs is the risk of precipitating 
acute kidney failure. Should a clinician pick up a 30% 
increase in serum creatinine above baseline within 2 
months of initiation of therapy or if serum potassium 
persists above 5.6 mEq/L, ACE inhibitors should be 
discontinued.19

   Almost all questionnaire respondents agreed to 
the indication of ACE inhibitors and/or ARBs for 
microalbuminuria in normotensive individuals, 
following the Cochrane Systematic review, which 
recommends the use of these drugs as a first-line option 
to reduce the progression of the disease.20 Almost a 
third of the respondents, however, admitted to the use 
of ACEi and ARBs simultaneously, which in a double-
blinded randomized control trial was discouraged due to 
increased risks without evidence of improved efficacy.21 
    The deficiency of vitamin D is linked to microvascular 
complications in patients with DM, perhaps facilitating 
the development of DN.13 The results of this study 
showed that only approximately 48% of questionnaire 
respondents were aware that vitamin D has been shown 
to confer benefits to patients with DN. This indicates 
a lack of awareness on the benefits of vitamin D and 
its effectiveness in DN. A systematic review and meta-
analysis evaluating the role of vitamin D or its analogue 
in the management of DN showed a significant 
improvement of proteinuria in patients with DN and an 
overall improvement in renal function.22  A systematic 
review published in 2018 including 16 studies that met 
inclusion criteria showed that prevalence of vitamin D 
deficiency in Saudi Arabia (63%) and more specifically 
Riyadh (31%).23 Moreover, this study demonstrates that 

up to 52% of clinicians have not been incorporating 
vitamin D to their plan of care in a high risk population.
     In this study, 41% of questionnaire respondents 
reported never using vitamin D in the treatment 
of DN, which could be partly explained by limited 
recommendations/guidelines. Most patients with DN 
have been receiving vitamin D supplements for vitamin 
D deficiency, as the 2 conditions commonly co-exist; 
therefore, clinicians may not consider modifying 
vitamin D regimens solely for the treatment of DN.  
     The major strength of this study is its uniqueness 
in comparison to other studies that solely focused on 
improving the use of ACEis and ARBs in the gulf region 
before evaluating the current practice. We used an 
instrument that was carefully constructed to examine 
physician’s current practice and attitude toward ACEi 
and ARBs. In addition, we explored the association 
between the demographic characteristics and working-
experience with the ongoing clinical application of 
ACEi and ARBs. 

On the other hand, the limitations were mostly due 
to participants being self-enrolled in the study which 
may lead to poor external validity to other hospitals in 
the region as well as worldwide and sample bias cannot 
be ruled out. Also, the questionnaires were in English, 
which for many respondents was not their first language 
resulting in a potential space for false interpretation. 
Furthermore, as with all cross-sectional studies carried 
out using paper-based questionnaires, they lack nuance 
and there is risk of unconscientious responses. We 
also did not stratify the results based on speciality of 
responder, level of experience or to what degree of 
clinical involvement they had with the management of 
diabetic nephropathy.
  In overcoming these limitations, we successfully 
administered the survey to 80% of the physicians in the 
3 hospitals under the specialties of interest. Although 
we used a convenience sampling we were able to cover 
the vast majority with a 92% response rate. Moreover, 
we specifically chose to implement an instrument that 
consisted of a broad range of items and practices on the 
application of ACEi and ARBS. We aim to conduct 
more studies to extract additional information that 
reflect the reasons for these practices and opinions. Of 
note, Saudi Arabia has not produced guidelines for the 
treatment of DN thus far, further investigation into the 
guidelines different providers refer to for implementing 
evidence based medicine could be beneficial. Moreover, 
expanding the study to include an intervention such as 
a didactics to residents that are involved in the care of 
diabetic nephropathic patients and re-distributing the 
questionnaire to see if their practice has been modified.



1088

ACEi/ARBs use in DN, any room for vita-D ... Sukkarieh et al

Saudi Med J 2020; Vol. 41 (10)

In conclusion, there seems to be a universal 
agreement regarding the use of ACE inhibitors and 
ARBs in the treatment of patients with DN. Renal 
function tests were used regularly to monitor the 
progression of DN and response to therapy. Physicians, 
however, were not fully aware of the benefit of using 
vitamin D in patients with DN. This is likely to be 
due to a lack of a local generating body for guidelines 
regarding the management of diabetic nephropathy. 
The literature lacks recent data on the incidence of 
diabetic nephropathy among the Saudi population. 
But, one study, showed Saudi to be one of the countries 
with the highest rate of T2DM and renal complications 
of diabetes in adult populations. “In 2011, it was 
estimated that 42.5% of end stage renal disease 
(ESRD) cases in Saudi Arabia were related to diabetes, 
and the cost for dialysis in this country amounts to 
SR173,784 (US$46,332) per patient per year.”24 This 
justifies the need for more research investigating the 
implementation of the best level of care for the adult 
population of diabetics. 

While vitamin D deficiency is a common finding in 
patients with chronic kidney disease, there is a profound 
shortage of guidelines for its use in clinical practice. 
Thus, further research is warranted to establish the role 
of vitamin D in the prevention and treatment of DN. 
In addition, we recommend the development of clear, 
specified, and detailed guidelines for the use of vitamin 
D in the treatment of patients with DN that is tailored 
to  a population that at least shares the characteristics 
of Saudi Arabia including but not limited to high 
deficiency of vitamin D and DN prevalence.  

In conclusion, the burden of disease of diabetic 
nephropathy as well as -min D deficiency in Saudi 
Arabia is high. There is evidence for the benefits of 
supplementing diabetes complicated by nephropathy 
with vitamin D. Additionally, there is evidence for 
the no added benefit, but on the contrary added risk 
of using both ACEi and ARBs simultaneously. This 
study displayed the need for clearer guidelines for 
management of diabetes complicated by nephropathy.
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