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Abstract

Background: This represents an important topic to study because
Microalbuminuria is only one earliest sensitive predictor for poor renal outcomes in
Type 2 diabetes mellitus and essential hypertension. Objective: Specifically, we aim
to investigate the Microalbuminuria and its association with hypertension, diabetic
nephropathy, and other diabetic complications. Methods: Eighty-six patients with
type 2 diabetes mellitus (41male and 45 female) were enrolled with twenty-five
healthy donors (10 male and 15 female). Microalbumin in a random morning urine
sample was used and the patients were categorized as micro-albuminuria group,
macro-albuminuria group, and control group. Microalbuminuria, glycosylated
hemoglobin, serum urea, and  creatinine  were measured by
(COBASIntegra400plus). Results: This approach allows a more detailed analysis of
some aspects of the Microalbuminuria data that it was significantly higher in male
and female type 2 Diabetes Mellitus compared with the control group (P < 0.022)
(P < 0.005) respectively. The most significant observation of this study is that
systolic blood pressure was increased among the Microalbuminuria group in
females (P < 0.0012), also in the Macro-albuminuria group in males (P < 0.0001),
and female (P < 0.0012) and diastolic Blood pressure in male (P < 0.0076). By
carefully examining the data, it is found that HbAlc was increased in
Microalbuminuria and macro-albuminuria patients with Type 2 Diabetes Mellitus
(P < 0.0001) in male and female compared to the control group. The result of this
study showed significant increase in urea in macro-albuminuria group in female
(P < 0.0115) and male (P < 0.0143), and creatinine in male and female (P < 0.0001)
however urea and creatinine increased in Microalbuminuria group in male-only
(P < 0.009) (P< 0.0003) respectively. On statistical analyses, a strong correlation
was found between Microalbuminuria and poor glycemic control in females (R
0.426) also urea in females (r = 0.470) and creatinine in males (r = 0.370) and female
(r = 0.716). Conclusion: We have provided further evidence the severity and
progression of Diabetes Miletus play an important role in increasing the possibility
of diabetic nephropathy and other diabetic complications, regular measurement of
Microalbuminuria should delay or prevent the development of end-stage renal
disease.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) and its complications have been a
major health problem worldwide, particularly in developing countries. !
diabetic nephropathy (DN) is one of the long term complication of
diabetes mellitus (DM) and it is the major cause of end-stage renal
disease worldwide and the main cause of morbidity and mortality in
patient with DM and it is more frequent in T2DM. 3 Among diabetic
patients, 20-40% is the victims of DN and 10—-20% of them die due to
kidney failure in T2DM. 4% furthermore, DM and hypertension can be
increased complications in patients with DM than DM only. ®) Some
studies showed that Microalbuminuria (MA) is the first detectable sign
of DN and is considered as an independent predictor of DN. (7, 8) MA is
associated with high blood pressure (BP). ©® The prevalence of MA in
Type2 diabetic patients showed marked variation, ranging from less 10%
in the United Kingdom (10), 36.3% in Southern India, ') 40.8 % in
Albania, 12 and to more than 41% in China. (13 Some authors have
convincingly argued that MA is likely a marker than a predictor of renal
structural change. Numerous studies have confirmed a positive
correlation between early detection and of kidney disease can slow, that

or even reverse its progression. (1*) The objective of the present

58



Journal of Academic Research Vol. 15 (2020) 57-68 2020 ,15 338l AaalsY) & gal) Adaa

investigation is to evaluate of MA in T2DM and hypertension and its

correlation with DN.

Materials and methods

Study cases

In this cross-sectional study, A total number of 111 subjects: 86 Type 2
diabetes mellitus (N = 41 males and N = 45 females) who attending the
Diabetic Center in Misurata, Libya from December 2018 to February
2019 and 25 healthy donors (N = 10 males and N = 15 females) were
included. The Ethics Committee at Misurata Diabetic Center approved

the study rules.

Methods

Microalbuminuria in a random morning urine sample was used and the
patients were categorized as Microalbuminuria group when
Microalbuminuria 220 <300 mg/|l, macro-albuminuria group when >300
mg/l, and a control group when <20 mg/l. Urine Microalbumin,
glycosylated hemoglobin, serum urea, and creatinine were measured by
(COBAS Integra 400 plus). Hypertension was diagnosed if Blood Pressure

>140/90 mmHg or already on antihypertensive medications.
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Statistical analysis

The statistical analysis program Graph pad 8 prism was used to
determine the mean and standard deviation of the study cases, as well
as to identify the value of the significant differences of the samples (P <
0.05), the T. Test, Two-way ANOVA and the chi-square test were used to
determine the significant differences between the study groups, and the
study of the relationship between variables using the Pearson coefficient
test.

Results

Eighty-six Type 2 diabetes mellitus patient (41 males and 45 females)
and 25 healthy donors (10 males and 15 females) were involved in this
study. Figure (1) showed the Microalbuminuria significantly increased in
male (P £0.022) and female (P < 0.005) of Type 2 diabetes mellitus

compared with the control group.
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Figure (1) Mean microalbuminuria in type 2 diabetes and control group

in male and female.
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The most significant observation of this study is that systolic blood
pressure (BP) Microalbuminuria was increased among Microalbuminuria
group in female (P £ 0.0012), also in Macro-albuminuria group in male (P
<£0.0001), and female (P <£0.0012) as showed in figure (2), and diastolic

BP in male (P £ 0.0076) as showed in figure (3).
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Figure (2) Mean systolic BP (A) and diastolic BP (B) in patients with type
2 diabetes as microalbuminuria, macroalbuminuria, and control groups

in female and male.

By carefully examining the data, it is found that HbAlc was increased in
Microalbuminuria and macro-albuminuria patients with Type 2 diabetes
mellitus (P < 0.0001) comparing to control group in male and female as

mention to Figure (4).
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Figure (4) Mean HbA1c; microalbuminuria, macroalbuminuria, and

control group in patients with type 2 diabetes in females and males.

As seen in Figure (5) and (6), Urea was increased in macro-albuminuria

B Controls
B microalbumine

group in female (P < 0.0115) and male (P < 0.0148) and creatinin = maceabumine
male and female (P < 0.0001) however urea and creatinine increased in

Microalbuminuria group in male only (P £ 0.009) (P < 0.0003)

respectively.
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Figure (5) Mean urea (A) and creatanine (B) in patients with type 2
diabetes as microalbuminuria, macroalbuminuria, and control groups in

female and male.
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It is notable that Microalbuminuria was correlated with creatinine in
male and female. Also Microalbuminuria correlated with urea and

HbA1c in female as in table (1).

Table (1) the coloration between Micro-albuminuria in males and

females with type 2 diabetes and other parameters.

MALE FEMALE
PARAMETER Pearson Sig. (2-tailed) Pearson Correlation Sig. (2-tailed)
Correlation
MICALBUMINE 7.00 7

SYsTOoL/IC 024 0.09 .165 207
DIASTOLIC 086 0.007 .087 508
HBA1C a5 0.30 426" .001
CREATANINE 370" 0.01 7167 .000
UREA a16 0.31 A70” .001

DISCUSSION

Microalbuminuria is one of the most popular measurements used for
the early detection of Diabetic Nephropathy. ® This study showed a
significant increase in the levels of MA patients with Type 2 Diabetes
Miletus for both sexes compared to the control group, where these
results are consistent with several studies in different countries. (1012 13)
It also showed that the rate of excretion of Microalbuminuria in women
is higher than that of men. These results were consistent with the study
(15 and may be due to the unhealthy lifestyle of women, which is a major

cause of high blood sugar levels and this indicates that Diabetes Miletus
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affects blood supply to the kidneys leading to albumin leakage of urine
and thus the occurrence of damage and atrophy of the kidneys, which
affects their functions. Also, this study showed a significant increase in
systolic blood pressure among the Microalbuminuria group in females as
well as in the macro-albuminuria group in both males and females and
diastolic blood pressure in males only. These results are matched with
other studies (1> 16 17) besides a very recent study suggests that an
increase in systolic blood pressure during sleep precedes the
development of Microalbuminuria. ) This study showed significant
increases in HbAlc among the Microalbuminuria group of Type 2
diabetes mellitus in males and females as well as in the macro-
albuminuria group in males and females. This finding recognized by
other studies (1617 and this may be because the irregularity of diabetes
over time increased levels of Microalbuminuria execration in the urine of
Type 2 diabetes mellitus. This study showed a significant increase in urea
and creatinine in males among the Microalbuminuria group of Type 2
diabetes mellitus, as well as in the macro-albuminuria group in males
and females. The results of this study are consistent with several studies,
(18,19) which indicates that in the case of the emergence of a high

percentage of protein Macro-albuminuria, it occurs impaired renal
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function, which increases the rate of access to advanced stages of

diabetic nephropathy, which may lead to kidney failure and death.

CONCLUSION

Microalbuminuria was high in male and female patients with Type 2
diabetes. Therefore, the annual screening program for Microalbuminuria
should be performed for these patients. Microalbuminuria is mainly
attributed to high systolic blood pressure, poor glycemic control, and
renal function in patients with Type 2 diabetes mellitus. It seems that
lowering blood pressure, even in the absence of hypertension-
prehypertension and controlling blood glucose should be considered for

patients with Microalbuminuria.
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