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Abstract:  

   Background: Hypertension has become as an important cause 

of premature mortality and morbidity due to its major etiologic role in 

the development of coronary artery disease, stroke and renal failure. 

Majority of the patients died due to any of the hypertension related 

complications. 

Subjects and Methods: This was a descriptive cross sectional 

study, carried out in Hypertension & Research Centre, Rangpur.  

Assuming 5% prevalence of microalbuminuria in hypertensive patients 

                                                             
1 Corresponding author: dr.ratinmondal@gmail.com 
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a sample size of 73 was calculated. In this study we have taken 75 

patients. 

Results: During the study period, we have studied over 75 

patients of both sexes. Mean age of the victims were 52.98 ±12.2 years. 

Males were more common than female (62.7% vs 37.3%. Among the 

study patients MA was present in 11(14.7%). MA was more in stage 2 

hypertensive patient than stage 1 hypertensive patients ( vs 9.43%) (p 

=0.047). Among the study population 7 (9.33%) were obese. MA was 

more in obese patients than overweight and normal body weight 

patients (p=0.404). In the study among the target organ lesion 

retinopathy was 34.7%, IHD 30.7%, LVH 28% and least common was 

stroke 17.3%. A statistically significant association was found between 

LVH and microalbuminuria (p=0.009) (OR=6.25), between IHD and 

microalbuminuria (p=0.003) (OR=8.71) and between 

microalbuminuria and retinopathy (p = 0.035) (OR=4.14). 

Conclusion: In our study frequency of MA was 14.7% and a 

significant association was found between microalbuminuria and 

target organ damage of hypertension (LVH, IHD, and retinopathy).   

 

Key words: Microalbuminuria, target organ, retinopathy 

 

 

INTRODUCTION  

 

Bangladesh has been experiencing an epidemiological 

transition from communicable disease to NCDs1 due to 

economic development and increased level of control and 

treatment of infectious diseases.2 Among the common 

noncommunicable diseases hypertension is emerging as a 

public health problems worldwide. It is now spreading in 

epidemic fashion in developing countries as well.3 A marked 

increase in prevalence of hypertension (from 11.3% to 17.9%) 

was observed in Bangladesh from 1999 to 2010.4,5 In Rangpur 

division (Northern part) of Bangladesh prevalence of 

hypertension and pre-hypertension is 33.3% and 29.9% 

respectively.6 The adverse effects of hypertension principally 
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involve the blood vessels, central nervous system, retina, heart 

& kidneys and can often be detected clinically. Thus these 

organs are treated as target organ of hypertension. 7 

Manifestations of target organ damage are: in kidneys – 

proteinuria, nephrosclerosis, chronic kidney disease & end 

stage renal disease, in heart – left ventricular hypertrophy, 

coronary artery disease, angina, myocardial infarction, systolic 

dysfunction, diastolic dysfunction, chronic heart failure, atrial 

fibrillation & ventricular fibrillation, in brain- transient 

ischaemic attack & stroke, in eye- retinopathy.8 

Microalbuminuria is defined as an abnormal urinary excretion 

of albumin between 20 and 200gm/min (i.e 30-300 mg/day) a 

value below the detection threshold of conventional test but 

which can be accurately measured by several widely available 

sensitive methods (ELISA, RIA etc). Urinary albumin: 

creatinine ratio (UACR) of 2.5-30 mg/mmol in men, 3.5-

30mg/mmol in women is also defined as microalbuminuria.9 The 

incidence of microalbuminuria seen in patients with 

hypertension is similar to that seen in patients with diabetes.10 

The study of Microalbuminuria in hypertensive subjects has 

been of increasing interest in recent years, since this 

abnormality has proved to be a strong predictor of 

cardiovascular morbidity and mortality.11 Great importance has 

been given to microalbuminuria as prognostic marker of 

Cardiovascular and /or renal risk in diabetes and 

hypertension.12 Microalbuminuria is a marker of early organ 

organ damage in hypertensive subjects namely left ventricular 

hypertrophy, retinal vascular lesions, increased carotid artery 

wall thickness, and glomerular hyperfiltration.11 

Microalbuminuria in addition to being an early sign of kidney 

damage, is often found in patients with hypertensive subjects 

suggesting that it may reflect early vascular abnormalities.13 

Early identification of a patient at risk of cardiovascular events 

provides an opportunity for early treatment, to slow the 
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progression of disease.  Screening for microalbuminuria is a 

sensitive, reliable and accessible test for renal disease and 

cardiovascular morbidity or mortality. Because 

microalbuminuria has been shown to predict Cardiovascular 

events- both in patients with hypertension with or without 

diabetes – the 2007 ESH/ESC  guidelines recommend screening 

for microalbuminuria in all patients with hypertension.14  

Therefore this study was undertaken to see the 

frequency of microalbuminuria in hypertensive patients and its 

association with different TOD. 
 

METHODOLOGY 

 

This was a descriptive cross sectional study, carried out in 

Hypertension & Research Centre, Rangpur from January 2009 

– December 2010. Hypertensive patients presenting in 

Hypertension and Research Centre, Rangpur was included in 

this study.  

 

Sample Size: Assuming 5% prevalence of microalbuminuria15 

in hypertensive patients a sample size of 73 was calculated. For 

this study we have taken 75 patients. Hypertensive patient age 

less than 18 years, having DM, creatinine level higher than 2 

mg/dl, overt albuminuria, fever, UTI, overnight exertion, 

pregnancy and taking ACEI or ARB were excluded from the 

study.  

 

Sampling technique  

Purposive sampling technique was applied to select study 

subject. The patient who fulfilled both the inclusion and 

exclusion criteria was enrolled in this study. Evaluation of the 

patient was based on history, physical examination and 

laboratory investigation. 
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Procedure of data collection 

A detailed history was taken and clinical examination was 

done. Urine R/M/E, urine heat coagulation test, X-ray chest PA 

view, ECG, blood sugar (RBS), blood urea, serum creatinine, 

fasting lipid profiles and echocardiogram was done in all 

patients. For selected patients USG of KUB, serum 

Electrolytes, uric acid, CRP, CT scan of brain and MRI of brain 

was done. Study subjects was classified into two groups on the 

basis of presence or absence of microalbuminuria as follows- 

group A: Subjects with microalbuminuria  and group B:  

Subjects without microalbuminuria. Presence & extend of 

target organ damage was assessed in both the groups. Test for 

microalbumin in urine was performed by NycoCard U –

Albumin method.   

 

Measurement of blood pressure and anthropometry: 

During the course of the interview, two measurements of blood 

pressure on each study participant were made with an anaeroid 

sphygmomanometer in auscultatory method. Study participants 

were instructed to refrain from drinking any caffeinated 

beverage and from smoking during the half-hour preceding the 

interview. Both blood pressure measurements were obtained 

after the subject taking rest for at least 5 min in a seated 

position. The first blood pressure measurement was recorded 

after obtaining socio-demographic information from the study 

subject, while the second was recorded after a brief clinical 

examination.  

All blood pressure measurements were made on the left 

arm to maintain uniformity of each study subject, using a cuff 

of appropriate size at the level of the heart. The cuff pressure 

was  inflated 30 mm Hg above the level at which the radial 

pulse was disappeared then deflated slowly at the rate of about 

2 mm per sec and the readings recorded to the nearest 2 mm 

Hg. The first (appearance) and the fifth (disappearance) 
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Korotkoff sounds were recorded as indicative of the systolic 

(SBP) and the diastolic blood pressure (DBP) respectively. The 

average of two readings of SBP and DBP to describe the blood 

pressure of the participant was used. In cases where the two 

readings differed by over 10 mm of Hg, a third reading was 

obtained, and the average of the three reading was recorded. 

Body weight & height were expressed in Kg & meter 

respectively.  

 

OPERATIONAL DEFINATION 

 

Hypertension: 

Systemic  hypertension is currently defined as systolic blood 

pressure (SBP) greater than or equal to 140 mm Hg and / or 

diastolic blood Pressure (DBP) greater than or equal to 90 mm 

of Hg (or taking antihypertensive medication) in adults 18 yrs 

of age or older. 

 

Stage-1 hypertension:   

Systolic BP 140-159mmHg and or diastolic BP 90-99mmHg  

 

Stage-2 hypertension:   

Systolic BP ≥160 mmHg and or diastolic BP ≥100 mmHg16  

 

Microalbuminuria:  

Microalbuminuria is defined as excretion of 30–300 mg of 

albumin per 24 hours (or 20–200 mcg/min or 30–300 mcg/mg 

creatinine) on 2 of 3 urine collections.17 

 

Target Organ Damage: 

Manifestations of target organ damage was detected in the 

following ways –  

1. Heart: Clinical evaluation  and ECG findings like T 

Inversion, ST Depression / Elevation, Q Wave, LVH. In 
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echocardiogram LVH and LVD. In chest X-ray cardiomegaly, 

pulmonary oedema.  

2. CNS: Clinical evaluation (TIA, Stroke) and infarction / 

haemorrhage in brain imaging (CT scan or MRI of brain). 

3. Kidney: Clinical evaluation and increased s. creatinine, 

blood urea, USG of KUB kidney Size.  

4.  Retina: Fundoscopical examination, grade 1 to grade 4 

hypertensive retinopathy. 

5. Peripheral vessel: Clinical evaluation and doppler Study.  

 

Dyslipidemia: Patients with cholesterol levels higher than 200 

mg/dl or triglyceride levels higher than 150 mg/dl , LDL higher 

than 130 mg/dl , HDL less than 50 mg/dl in female and less 

than 40 mg/dl in male , or who were receiving lipid-  lowering 

drugs were considered dyslipidemic. 

 

Smokers: Individuals who had smoked any amount of 

cigarettes in the past year were considered smokers. 

 

Obesity: Individuals with a BMI 18.5 to 24.9 Kg/m2 were 

considered normal, and those with a BMI 25 Kg/m2 to 29.9 

Kg/m2 were considered overweight and BMI 30 Kg/m2 or higher 

than 30 Kg/m2 were considered obese. 

 

Ethical issues  

The eligible patient and or family were informed about the 

purpose of research and informed consent was taken.  

 

Statistical analysis 

The data were analyzed by SPSS windows version 17.0. The 

socio-demographic data of the study population were expressed 

in frequency distribution and their observed difference was 

tested by one sample‘t’ test and ‘chi square’ test. P value <0.05 
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was and two tailed t test were considered as statistically 

significant with the 95% confidence interval. 

 

Result 

During the study period, we have studied over 75 patients of 

both sexes. Mean age of the victims were 52.98 ±12.2 years, 

majority (50.7%) were in the age range 40-59 years. Males were 

more common than female (62.7% vs 37.3%. Among the study 

patients MA was present in 11(14.7%). Among them 7 were 

male (63.6%) and 4 were female (36.3%), and there was no 

statistically significant difference in the risk for MA between 

the two sex groups (p =0.612). MA was more in 50-79 year age 

group (20.5%) than 20-49 year age group (6.45%) (p =0.017). 

Among the study subjects 22 (29.3%) patients were smoker and 

53 (70.7%) patients were non smoker. Among the smokers 4 

(18.2%) had MA and among the non-smokers 7 (13.2%) had MA. 

(p =0.05).   

Among the study population 53 patients had stage-1 

hypertension and 22 patients had stage-2 hypertension. MA 

was more in stage 2 hypertensive patient than stage 1 

hypertensive patients ( vs 9.43%) (p =0.047). In the study 8 

(10.67%) patients had hypertension for less than 5 years, 

among them 1 (12.50%) had MA and 67 (89.33%) patients had 

hypertension more than 5 years of whom 10 (14.92%) patients 

had MA (p =0.039). 19 (25.3%) patients was newly diagnosed 

(did not receive treatment previously), among them 3 (15.78%) 

patients had MA and 56 (74.7%) patients who were on 

treatment 8 (14.28%) patients had MA (p=0.425). Among the 

patients on treatment 30(53.6%) patients received treatment 

irregularly and 26 (46.4%) patients received treatment 

regularly.  Among the study population 7 (9.33%) were obese. 

MA was more in obese patients than overweight and normal 

body weight patients (p=0.404) (Table 1).  
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Table-1: Frequency distribution of BMI of the hypertensive patient 

and MA (n = 75) 

 

In this study dyslipidaemia was present in 23 (30.67%) 

patients, among them MA was detected in 8 (30.8%), whereas 

MA was detected in only 3 (6.1%) of the 52 patients with 

normal lipid profile. (p= .003)  In the study among the target 

organ lesion retinopathy was 34.7%, IHD 30.7%, LVH 28% and 

least common was stroke 17.3%. A statistically significant 

association was found between LVH and microalbuminuria 

(p=0.009) (OR=6.25), between IHD and microalbuminuria 

(p=0.003) (OR=8.71) and between microalbuminuria and 

retinopathy (p = 0.035) (OR=4.14). (Table 2) 

 

Table-2: Target organ damage of hypertension and microalbuminuria 
Target organ damage Microalbuminuria (n=11) No microalbuminuria (n=64) 

LVH 7(63.6%) 14 (21.8%) 

IHD 8 (72.7%) 15 (28.8%) 

Retinopathy 7 (63.63%)  19 (29.69%) 

 

CT scans were performed on 17 patients with neurological 

symptoms and/or signs and 13 scans were abnormal (9 had 

cerebral infarcts and 4 had hemorrhages). Among the13 

patients, 6 (46.1%) had MA.  

 

DISCUSSION  

 

The frequency of microalbuminuria in hypertensive individuals 

in our study was 14.7%, a value which consistent with other 

studies like 14.4% of 5359 non-diabetic hypertensive in HUNT 

study in Norway, 11.5% was reported from PREVEND study in 

BMI (kg/m2) Number of cases 

 

MA present 

(% of cases) 

P value 

18.5-24.9 40 5(12.5%)  

p=.404 25-29.9 28 4(14.3%) 

≥ 30 7 2(28.6%) 
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Netherlands 18 and 13.0% was reported from MAGIC study in 

Italy.19 But it was lower than that found by other authors 

(26.67%)20 and observed in the LIFE study (23%).21 The relative 

risk for development of MA was found to be higher among men 

in the Gubbio Population Study,22 our study found similar 

result, MA was more in male than female 63.6% vs 36.3%). 

Advancing age was found to be a risk factor for higher 

prevalence of MA in our study, was also observed in other 

studies.4 As expected, longer duration of hypertension was also 

associated with higher prevalence of MA in our cases. The 

frequency of MA was significantly greater in hypertensive 

subjects with higher BP values than lower BP values (27.3% vs 

9.4%).The result was significant on univariate analysis (p 

=0.047). It consistent with the other study (p =0.001).23 Low 

frequency of MA among the hypertensive on regular anti-

hypertensive drug, points towards the role of drug therapy in 

hypertension in reducing the prevalence of CKD. Strict round 

the clock control of high BP is important in reducing the risk of 

MA in hypertensive because even isolated ambulatory   

hypertension is associated with higher risk for TOD.24,25 There 

was no statistically significant difference in the frequency of 

MA between smokers and non-smokers in our study in contrast 

to the observation made by the others. The small sample size of 

the present study might be one reason for this discrepancy. 

High BMI among hypertensive is an important and well-known 

risk factor for the development of MA.26,27,28  Valensi at all 

found prevalence of up to 12% of MA among obese 

individuals.In our study frequency of MA among our obese and 

overweight patients was of only 12.9%.  But MA was more in 

normal body weight hypertensive than those who were 

overweight and obese. This may be due to small sample size. As 

observed in the Gubbio study26, an adverse lipid profile was 

found to be associated with higher prevalence of MA in our 

study subjects as well. In our study frequency of HDL 
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abnormality is more in patients with MA which is consistent 

with other study.29,30  

In the present study a statistically significant 

association was found between the target organ lesion and MA. 

The frequency of at least one target organ lesion was 34.7% and 

was greater in patient with MA group [26.9% (7/26)] versus 

normoalbuminuria [8.2 %( 4/49)] which was statistically 

significant (p=0.035). In a study the prevalence of at least one 

target organ lesion was 76.2% (16/21) in the MA group versus 

43.95 (58/132) in normoalbuminuria group (p=0.006).31  In 

patients with hypertension, LVH is one of the earliest TOD like 

MA8and there is significant association between these two 

subtle TOD's as shown in many studies. 21,26,32,33  The frequency 

of LVH found in our study was 28%, though the prevalence of 

LVH reported in other studies was higher.34,35 But the higher 

odds for LVH in cases with MA (OR =6.25) implies higher risk 

for cardiovascular events in the study population with 

hypertension. A high frequency of microalbuminuria was found 

among our patients with coronary artery disease (34.9%) 

(p=0.003) (OR=8.712) which is similar to the other studies 

(33%).36 

As regards peripheral arterial disease (PAD), a 

relationship between MA and this disease was also observed. 

Spanish researchers studied 141 patients with acute coronary 

syndrome and divided them into two groups according to the 

presence or absence of PAD, and observed that MA was 

significantly higher in the PAD group.18 In our study peripheral 

pulses were present in all patients clinically. MA had been 

reported to be three times more prevalent in patients with 

recent stroke, and the risk for future stroke had been found to 

be high among patients with MA. 8,23 MA was more prevalent 

among patients with stroke (46.1%) (OR=9.77) in the present 

study as well. In other study of our country prevalence of 

microalbuminuria in ischaemic stroke was 64% in study 
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subjects. 37 We observed significant association between 

hypertensive retinopathy and MA (p=0.035) (OR=4.14), like 

that of ETODH study.26 The overall prevalence of CKD in USA 

is reported to have increased from 10 to 13% recently, and the 

major of these patients have early CKD in the form of 

persistent MA.35  There are no studies reported from our 

country till date about the prevalence of MA among patients 

with hypertensive subjects. Our observation on the high 

prevalence of MA in patients with hypertensive subjects, must 

alert the clinicians regarding the high prevalence of subclinical 

CKD in this part of the world, especially in view of the 

observations made by Mani MK from South India.36 On the 

preventive strategies for reduction of the burden of CKD by 

early detection and treatment of hypertension.  

 

CONCLUSION:  

 

In our study frequency of MA was 14.7% and a significant 

association was found between microalbuminuria and target 

organ damage of hypertension (LVH, IHD, and retinopathy).   

 

Limitation 

Sample size was small. 

 

Future direction 

A cohort study with large sample size will be needed to clarify 

association of microalbuminuria and its target organ damage. 

 

Conflict of interest 

There was no conflict of interest.  

 

Acknowledgement 

The authors of this study are grateful to Professor M. A. Jalil 

Chowdhury, Professor Dr. ARM Saifuddin Ekram, stuff of 



Md. Mahfuzer Rahman, Ratindra Nath Mondal, Akter Banu, Moni Rani, Azmeri Alam, 

AKM Shaheduzzaman,  Md. Shafiul Alam, Md. Zakir Hossain, Md Tayef Anjum- 

Frequency and association of microalbuminuria with target organ damage in 

hypertensive patients 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 10 / January 2017 

8431 

Hypertension and Research Centre, Rangpur; Department of 

Medicine, RpMCH, Department of Medicine of Rangpur Community 

Medical College. 

 

 

REFERENCES 

 

1. World Health Organization. Health profile of Bangladesh. 

WHO Bangladesh 2003. Available at 

http://www.whoban.org/country_ health_ profile.html 

accessed on 22 Oct 2010. 

2. World Health Organization. World Health Report 2002: 

Reducing risks, promoting healthy life. WHO Geneva 

2003. 

3. Nissinen A, Bothing S, Grenroth H, et al. Hypertension in 

developing countries. World Health Stat Q. 1998; 41: 141-

154. 

4. MM Zaman and MA Rouf. Journal of Human  

Hypertension (1999) 13, 547–549 

5. NCD risk factor survey 2010 report published and 

disseminated published on 7th August 

2011http://www.ban.searo.who.int/EN/Section31_295.htm. 

6. Mondal RN, Haque MA, Jahan SMS, Azad AK, Rahman 

MM, Rani M et al; Prevalence and Risk Factors of 

Hypertension in Rangpur, Bangladesh; World Heart 

Journal, Volume 5, Number 2; 91-100. 

7. Bloomfield P,Bradbury A,Grubb N.R et al.Cardiovascular 

disease .In : Boon N.A,colledge N.R,Walker 

B.R.Davidson’s Principals Practice of Medicine.20th 

ed.Churchill Living stone:2006.P.610 

8. Messerti FH,William B,Ritz E. Essential hypertension; 

Lancet 2007;370:591-603. 

9. Karalliedde J, Viberti G. Microalbuminuria and 

cardiovascular aisk. Am J Hypertens 2004;17:986-993. 



Md. Mahfuzer Rahman, Ratindra Nath Mondal, Akter Banu, Moni Rani, Azmeri Alam, 

AKM Shaheduzzaman,  Md. Shafiul Alam, Md. Zakir Hossain, Md Tayef Anjum- 

Frequency and association of microalbuminuria with target organ damage in 

hypertensive patients 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 10 / January 2017 

8432 

10. Bramlage P,Pittrow D, Lehnert H et al. Frequency of 

albuminuria in primary care: a cross-sectional study. Eur 

JCardivasc Prev Rehabil 2007;14:107-113. 

11. Jensen J S, Feldt-Rasmussen B, Borch-Johnsen K et al. 

Microalbuminuria and its raltion to cardiovascular disease 

and risk factors. A population-based study of 1254 

hypertensive individuals. J Hum Hypertens 11:727–732, 

1997 

12. Faria Stamm A M N, Meinerz G, Silva da J C. Systemic 

Hypertension and Microalbuminuria, Arq Bras Cardiol 

2007; 89 (6) : 376-381. 

13. Volpe M. Microalbuminuria Screening in patients with 

Hypertension: Recommendation for clinical practice, Int J 

clin pract CME. 2008; 62 (1); 97-108. 

14. Mancia G, De Backer G, Dominiczak A, et al. Guidelines 

for the management of arterial hypertension: the task 

force for the management of arterial hypertension of the 

European Society of Cardiology(ESC). J Hypertens 2007 

;25:1105-1187.  

15. Jan JS , Bo FR; Svend S et al. Arterial Hypertension, 

Microalbuminuria and Risk of Ischemic heart disease. 

Hypertension 2000; 35; 898-903. 

16. Joint National Committe on prevention Detection, 

Evaluation,and Tretment of High Blood pressure. The 

JNC 7 report. JAMA,May 21,2003-vol 289,No.19.    

17. Guidelines LMP. Microalbuminuria. [September 2, 2012]; 

Available from: 

http://santana0612.files.wordpress.com/2009/09/microalb. 

18. Pontremoli R, Sofia A, Ravera M, et al: Prevalence and 

clinical correlates of microalbuminuria in hypertensive 

subjects: the MAGIC Study. Microalbuminuria: A Genoa 

Investigation on Complications. Hypertension 1997; 30: 

1135 – 1143.  



Md. Mahfuzer Rahman, Ratindra Nath Mondal, Akter Banu, Moni Rani, Azmeri Alam, 

AKM Shaheduzzaman,  Md. Shafiul Alam, Md. Zakir Hossain, Md Tayef Anjum- 

Frequency and association of microalbuminuria with target organ damage in 

hypertensive patients 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 10 / January 2017 

8433 

19. Hillege HL, Janssen WM, Bak AA, et al (PrevendStudy 

Group): Microalbuminuria is common,also in a 

nondiabetic, nonhypertensivepopulation, and an 

independent indicator of cardiovascular risk factors and 

cardiovascular morbidity. J Intern Med 2001; 249: 519 – 

526. 

20. Hitha B, Pappachan JM, Pillai HB, et al. 

Microalbuminuria in Patients With Hypertensive subjects 

And its Relationship to Target Organ Damage: An Indian 

Experience. Saudi J Kidney Dis Transpl 2008;19:411-9 

21. Wachtell K,Olsen M H, Dahlof B, et al.Microalbuminuria 

in hypertensive patients with electrocardiographic left 

ventricular hypertrophy: the LIFE study.J Hypertens 

2002;20:405-412 

22. Cirillo M, Senigalliesi L, Laurenzi M, et al. 

Microalbuminuria in nondiabetic adults: relation of blood 

pressure, body mass index, plasma cholesterol levels, and 

smoking: The Gubbio Population Study. Arch I7.Cuspidi 

C, Meani S, Fusi V, et al. Isolated ambulatory 

hypertension and changes in target organ damage in 

treated hypertensive patients. J Hum Hypertens 2005; 19: 

471-7. 

23. Cerasola G, Mule G,Cottone S,Nardi E et 

al.Hypertension,Microalbuminuria and renal disjunction: 

the Renal Dysfunction in Hypertension(REDHY) study. 

JNephrol 2008; 21:361-373 

24. Cuspidi C, Meani S, Fusi V, et al. Isolated ambulatory 

hypertension and changes in target organ damage in 

treated hypertensive patients. J Hum Hypertens 2005; 19: 

471-7. 

25. Torun D, Sezer S, Arat Z, et al. The frequency of combined 

target organ damage and the beneficial effect of 

ambulatory blood pressure monitoring in never treated 



Md. Mahfuzer Rahman, Ratindra Nath Mondal, Akter Banu, Moni Rani, Azmeri Alam, 

AKM Shaheduzzaman,  Md. Shafiul Alam, Md. Zakir Hossain, Md Tayef Anjum- 

Frequency and association of microalbuminuria with target organ damage in 

hypertensive patients 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 10 / January 2017 

8434 

mild-tomoderate hypertensive patients. Int Heart J 2005; 

46: 1073-82.  

26. Cirillo M, Senigallesi L, Laurenzi M et al. 

Microalbuminuria in nondiabetic adults: relation of blood 

pressure, body mass index, plasma cholesterol levels, and 

smoking : the Gubbio Population Study. Arch Intern Med 

1998;158: 1933-1939. 

27. Coresh J, Selvin E, Stevens LA, et al. Prevalence of 

chronic kidney disease in the United States. JAMA 

2007;298:203847. 

28. Tsioufis C, Dimitriadis K, Chatzis D, et al. Relation of 

microalbuminuria to adiponectin and augmented C-

reactive protein levels in men with hypertensive subjects. 

Am J Cardiol 2005; 96: 946-51 

29. Nosadini R, Cipolina MR, Solini A et al. Close relationship 

between MA and insulin resistance in essential 

hypertension and non insulin dependent diabetes 

mellitus. J Am Soc Nephrol 1992;3(Suppl 1):S56-S63 

30. Mimran A, Ribstein J, Ducaliar G, et al. Albuminuria in 

normals and hypertensive subjects. J Diab Complic 8:150 

–156, 1994 

31. Stamm A M, Meinerz G, Silva J C. Systemic hypertension 

and microalbuminuria.Arq Bras Cardiol 2007;89(6):376-

381 

32. Cuspidi C, Meani S, Valerio C, et al. Prevalence and 

correlates of advanced retinopathy in a large selected 

hypertensive population. The Evaluation of Target Organ 

Damage in Hypertension (ETODH) study. Blood Press 

2005;14:25-31.   

33. Wachtell K, Ibsen H, Olsen MH, et al. Albuminuria and 

cardiovascular risk in hypertensive patients with left 

ventricular hypertrophy: the LIFE study. Ann Intern Med 

2003; 139: 901-06.  



Md. Mahfuzer Rahman, Ratindra Nath Mondal, Akter Banu, Moni Rani, Azmeri Alam, 

AKM Shaheduzzaman,  Md. Shafiul Alam, Md. Zakir Hossain, Md Tayef Anjum- 

Frequency and association of microalbuminuria with target organ damage in 

hypertensive patients 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 10 / January 2017 

8435 

34. Luque M, de Rivas B, Alvarez B, et al. Influence of target 

organ lesion detection (assessment of microalbuminuria 

and echocardiogram) in cardiovascular risk stratification 

and treatment of untreated hypertensive patients. J Hum 

Hypertens 2006;20:187-92.   

35. Salles GF, Fiszman R, Cardoso CR, et al. Relation of left 

ventricular hypertrophy with systemic inflammation and 

endothelial damage in resistant hypertension. 

Hypertension 2007;50:723-8.   

36. Tuttle K, Puhlman ME, Cooney SK, et al. Urinary 

albumin and insulin as predictors of coronary artery 

disease: an angiographic study. Am J Kidney Dis.1999; 34 

(5): 918-25. 

37. Sultana Shaila, Microalbuminuria in ischemeic stroke and 

its correlation with neurological deficit: dept. of 

biochemistry; BSMMU, Dhaka, Bangladesh. January 

2008. 

 

 

 


