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Prevalence of Diabetes Mellitus, Hypertension, Proteinuria
and Association of These Risk Factors with Estimated

Glomerular Filtration Rate (eGFR) in Adult Disadvantaged

Population
Kazi Shahnoor Alam1, Md.Nurul Huda2, Harun-Ur- Rashid3, Manash Saha1

Summary

Glomerulonephritis, diabetes mellitus and hypertension are the major causes of chronic kidney disease in Bangladesh. This cross-

sectional study was carried out to observe the prevalence of diabetes, hypertension, proteinuria and their association with estimated

glomerular filtration rate(eGFR)  in a disadvantaged population. A total of 1000 adults, living in slum areas of Dhaka city,

Bangladesh was included and screened for hypertension, diabetes mellitus and proteinuria.  GFR was estimated by Cockcroft–

Gault(C-G) and MDRD formula. The study was done from June 2004 to December 2005. Mean age of study population was 34±12

years, 34.4% were male and 66.6% were female. Prevalence of diabetes was found 4.1% of whom, 2% were previously diagnosed.

About half of the pre-diagnosed diabetic patients were on medication. Prevalence of hypertension was found 11.6% and 5% were

pre-diagnosed. Half of the hypertensive patients were taking medications. Proteinuria was seen in7.7% participants. All these three

conditions were found   higher in middle aged and elderly (>40 years) population. Proteinuria was more prevalent in male. Low

eGFR(<60 ml/min/m2) was found in 14.8% using C-G equation and 12.1% using MDRD equation. Significant association was

found between risk factors and lower eGFR. Screening programs should be undertaken to detect undiagnosed cases of diabetes,

hypertension and proteinuria in disadvantaged population.

Key words: Prevalence, diabetes, hypertension, protenuria, disadvantaged, GFR

(Bang. Renal J. 2010; 29(1): 1-6)

Inroduction:

The world’s disease profile is changing, and chronic
diseases now accounts for the majority of global morbidity
and mortality, rather than infectious diseases. The causes
of chronic kidney diseases reflect this change and diabetes,
together with hypertension, is now the major cause of end
stage renal failure worldwide, not only within the developed
world, but also increasingly within the emerging world1.

The number of people with diabetes is increasing due to
population growth, aging, urbanization, and physical
inactivity. It is estimated that 150 million people in the
world have diabetes 2. The number is expected to increase
to 300 million by the year 2025 and most of these cases will
be type 2 diabetes. In 2000, Bangladesh had 3.2 million
people with diabetes and listed at 10th, which will occupy
the 7th position with 11.1 million in 20303.

Hypertension is an important public health challenge
because of its high frequency and concomitant risks of
cardiovascular and kidney disease4.

Proteinuria is a key finding in the diagnosis of chronic
kidney disease. It is a marker of kidney damage in diabetic
patients and it is also a key prognostic finding. Reduction
in proteinuria is correlated with a subsequent slower loss
of kidney function5. Finally, proteinuria is also a guide to
therapy.

Glomerulonephritis is the most common cause of CKD in
Bangladesh. Among the different causes of ESRD in the
dialysis unit, glomerulonephritis comprises 47% in 1990-
1994 and 40% in 1998.6  Diabetes and hypertension—are
the two important systemic diseases responsible for
producing chronic kidney disease leading to end-stage
renal disease (ESRD).

One fourth of population of Bangladesh live in urban areas
and 14% of the urban population lives below the national
poverty line.  The largest gap between rich and poor is in
the urban areas7. At present 30% of total population of
Dhaka city are residing in different slums. Urban slum

Original Articles
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dwellers are exposed to poor environmental settings which
can play role in causation of a variety of chronic health
problem.

In this study the slum community was chosen to observe
the impact of socioeconomic condition on the prevalence
of diabetes mellitus, hypertension and proteinuria and to
evaluate the association of these risk factors with renal
function.

Materials and Methods:
This cross-sectional   study was conducted in slum areas
in Mirpur, Dhaka among slum dwellers.  Study period was
from June 2004 to December 2005. A total of 1000 adults,
both male and female, age between 15 and 65 years, were
included in this study. Persons having fever, diarrhoea,
pregnancy, dysuria, and sudden decrease of urine output
at the time of examination were excluded from the study.

Sampling procedure:

A multi-staged cluster procedure was followed using
simple random sampling method. Out of 10 densely
populated urban slum areas of Dhaka city,Mirpur was
selected using simple random sampling procedure. Then
from a list of slum locations of Mirpur 3 slums was selected
randomly. These were  Duaripara, shahid Bag, and
Bawniabadh. Each of these  has multiple blocks. Lastly 3
(three) blocks was selected taking one from Duaripara,
one from shahid bag and one from Bawniabadh using the
same procedure. The total number of population fulfilling
the inclusion criteria in the 3 blocks (clusture) was 1450.
Among them 1018 voluntarily participated in the study
and finally 1000 (one thousand) population was included
in the study.

Data Collection:

Utilizing a structured- questionnaire socio-demographic
and anthropometric variables, risk factors such as family
and personal history of  hypertension and  diabetes
mellitus, habit of tobacco use( smoking/ chewing) were
noted. Blood pressure, height and weight were measured
.Blood sample was taken on the spot for random blood
glucose and serum creatinine which were estimated in
Kidney Research Lab, BSMMU. Urinary protein and sugar
was detected using dip-sticks on the spot urine sample.

Operational Definitions:

Hypertension: Participants were categorized for
hypertension according to the JNC VIIth report on
prevention, detection, evaluation, and treatment of high
blood pressure8.

Diabetes: A participant was Considered as diabetic if
random plasma glucose > 11.1 mmol/L with classical
symptoms according to ADA criteria 2005 9.

Proteinuria: Dipstick test was done on the spot for urinary
protein. Presence of proteinuria was labeled as + (30mg/
dl), ++ (100mg/dl), +++ (300 mg/dl), ++++ (1000 mg/dl).

Estimated GFR(eGFR): was done using the prediction
equations of Modification of Diet in Renal Disease
(MDRD)10  and Cockcroft-Gault(CG)  formula11.

Laboratory Method:

Serum creatinine was estimated using kinetic method
(without deproteinization) and Blood glucose was
estimated using glucose oxidase method. We used
Hospitex Screen Master, Tecno-168 (ISE, SRL-ITALY) for
estimation of serum creatinine and random plasma glucose.
Dipsticks test using Uripath-5 (Plasmatec Laboratory
Product Limited, UK) reagent strips was used on the spot
for urinary protein and glucose.

Statistical Method:

 Data were analyzed by software SPSS version 11.5. The
descriptive statistics were frequency, mean, and standard
error of mean. The measures on continuous scale were
presented as mean and standard deviation from the mean
(SD) and compared using Student’s t-test. Categorical data
were expressed as percentages and evaluated using Chi-
square or Fisher’s exact probability Test. The level of
significance was considered at p<0.05.

Results:

A total  of 1000 adults,living in slums of Mirpur, Dhaka
representing adult disadvantaged population were
included in the study. The mean age of study population
were 34±12 years ranging from 15 to 65 years. 28.4% of the
participants were in the age range of 20-30 years and 26.7%
in the range of 30-40 years. The age group of 20 years or
below comprised the least (10.2%).Out of 1000-study
population 334 (34.4%) were male and rest female. Majority
(84.7%) were married,78.8% illiterate and 85.8% were poor
having monthly income <50 US$ . The commonest risk
factor was use of tobacco (42.4%) either as smoking or
chewing or both. It was followed by obesity (BMI eH25kg/
m2) (20.7%) and hypertension (11.6%). Personal history
of diabetes, family history of diabetes and hypertension
was 4.1%, 1.6% and 2.1% respectively (Fig-1).Blood
pressure measurement showed 116 (11.6%) were
hypertensive. Among them 50 (5%)were previously
diagnosed (Fig.2).Only half (25) of the pre-diagnosed

2
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hypertensive patients were under medication. Screening
for diabetes mellitus revealed that 41(4.1%) were diabetic
of whom 20 (2%) were known diabetic (Fig-2). Out of 20
known diabetics, only 9 (45%) gave history of taking
regular anti-diabetic medication. A total of 77 (7.7%)
participants were found to have proteinuria of different
grades.

Diabetes mellitus, hypertension and proteinuria were found

significantly higher among middle aged and elderly (>40

years) compared to the young and early middle aged (<40

years of age) [Table-I]. There was no sex predilection for

diabetes and hypertension. However, prevalence of

proteinuria was significantly higher among males

compared to that of females(10.5% vs. 6.3%, p<0.05).Over

weight and obese participants (BMI > 25kg/m2) were more

prone to develop diabetes mellitus, hypertension and

proteinuria than their normal counterparts (9.2% vs. 2.8%,

p<0.001, 23.3% vs. 8.6%, p<0.001 and 17% vs. 5.3% p<0.001

respectively).

Using C-G equation mean creatinine clearance rate in male
and female (having no risk-factors) was found 82 ± 19 and
69 ± 16 ml/min/1.73m2, respectively. It was 88 ± 20 and
65±15 ml/min/1.73m2 in male and female, respectively when
MDRD equation was used. Moreover, presence of single
or multiple risk factors was associated with significantly
lower eGFR (88±20 vs.75.19±22ml/min/1.73m2, in male and
65±15 vs. 55±16 ml/min/1.73m2 in female, p <0.001) [Table
–II]. In male, other than diabetic, hypertensive, obese and
proteinuric participants had significantly lower eGFR
compared to their non-diabetic, normotensive, non-obese
and non-proteinuric counterparts (Table -3). But in females
all the risk factors were associated with comparably lower
eGFR (Table-III).

The participants who were proteinuric nearly half (48.1%)
of them had hypertension, one quarter (24.7%) had
diabetes and 9.09% had combined hypertension and
diabetes. Applying CG and MDRD equation 148(14.8%)
and 121(12.1%) participants were found to have eGFR<60
ml/min/1.73m2,respectively.Comparison of eGFR in
proteinuric participants reveals that female participants
had a significantly lower eGFR than that of male.

Fig. 1: Distribution of risk-factors among participants

 

 

 

  

 

 
 

 
 
 

 
 
 

 
 

 
    

 
 

 

 

Fig. 2: Showing distribution HTN and DM

(N = 1000)

 
 

 

  

 

 

 

 

 

 

 

 

 

  

 

   

Table-I

Association between age and risk factors of CKD

Risk Factors Age: < 40yrs Age: >40 yrs P

(n= 736) (n= 264) Value

DM (pre-diagnosed  +  newly diagnosed) 17(2.3) 24(9.1) <0.001

HTN (pre-diagnosed +  newly diagnosed) 44(6.0) 72(27.3) <0.001

Proteinuria 29(3.9) 48(18.1) <0.001

Note: Data were presented as N (%)

3
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All proteinuric participants were asked for retesting of
urine 3 months apart. In the 2nd screening, only 25 of such
patients attended and tested for proteinuria. No qualitative
change was observed between 1st and 2nd screening.
However, some quantitative change was observed. In the
2nd survey proteinuria 1(+) decreased from 44% to 36%
while proteinuria 2(++) and 3(+++) increased from 16% to
20% and 4% to 8%, respectively.

Discussion:

The study was conducted to explore the prevalence of
diabetes, hypertension, and proteinuria in the
disadvantaged people, living in urban slum areas of Dhaka
city and to see the impact of these risk factors on eGFR.

 In the presenting study 4.1% were found diabetic. The
prevalence of diabetes for all age groups worldwide was
estimated to be 2.8% in 2000 and 4.4% in 20303.It was

found 7.9% in urban, 4.5% in suburban and 3.8% in rural
Bangladesh among the subjects of age category 30-64
years by a study12 . That study protocol measured blood
glucose at fasting and 2 hours after 75 gram glucose. Use
of only random venous blood glucose might have
underestimated the prevalence in our study. In the USA,
studies showed low income group  had a higher prevalence
of diabetes 13. We have found that 50% were detected
only during the screening. This   emphasizes the need of
screening program. Among the self- reported cases 45%
gave history of taking anti diabetic agents. Even in a
developed country like Australia, a study found that
approximately half of those, found to be hypertensive or
diabetic, were previously unaware of their condition14.
Most of the studies show type 2 diabetes increases with
increasing age. This observation was also similar in our
study.

Table-II

Comparison of eGFR (MDRD) of normal male & female participants with that of having risk factors.

Sex Association of risk factors n eGFR P
 (Mean±SD) value

Male No risk factors 264 88±20 <0.001

With one or more risk factors 70 75±22

Female No risk factors 562 65±15 <0.001

With one or more risk factors 104 55±16

Table-III

Comparison of  eGFR (MDRD) in male & female participants with and without risk factors:

Sex Risk-factors n eGFR (Mean ± SD) p value

Male Diabetic 12 70 ± 28 0.277
Non-diabetic 322 76 ± 19
Hypertensive 45 65 ± 23 0.002
Non-hypertensive 289 77± 18
Obese 57 67 ± 17 < 0.001
Non-obese 277 77 ± 19
Proteinuric 332 67± 22 0.005
Non-proteinuric 99 77 ± 19

Female Diabetic 29 58 ± 16 <0.001
Non-diabetic 637 68 ± 15
Hypertensive 71 58 ± 15 <0.001
Non-hypertensive 595 69 ± 15
Obese 149 63 ± 14 <0.001
Non-obese 517 69 ± 15
Proteinuric 42 59 ± 14
Non-proteinuric 624 68 ± 15 <0.001

4
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 Nearly 12% were hypertensive in this study. Of them 43%
were previously diagnosed.The prevalence of
hypertension varies between 15-35% in urban adult
population of Asia15.Among Bangladeshi population a
study on prevalence of hypertension in rural and urban
community found the overall prevalence rates of systolic
and diastolic hypertension 14.4% and 9.1%,
respectively.The study group also observed social class
comparison (rich vs. poor), which showed that the rich
class had significantly higher prevalence of both systolic
and diastolic hypertension than that of poor16. In this
study 62% had normal blood pressure, followed by  26%
pre-hypertension,7% stage1 and 5% stage 2 of
hypertension. These findings are consistent with other
regional studies.Wang et al, 2004 in a study in China found
the prevalence of hypertension 24% and it was higher in
urban than rural areas. Among hypertensive, 42.6% were
aware of their hypertension, 31.1% were treated and 6%
had control17.

Like other studies diabetes mellitus, hypertension and
proteinuria found to be significantly higher among middle
aged and elderly (>40 years) compared to the young and
early middle aged (<40 years).Increased urinary protein or
albumin excretion (microalbuminuria) is a cardinal sign and
an independent risk factor or predictor for the outcome of
both kidney and cardiovascular disease. In this study Urine
protein analysis using multistics demonstrated that 7.7%
participants had variable proteinuria. Among proteinuric
participants 2% had diabetes, 3.7% had hypertension, and
0.7% had both, while 2.8% had isolated proteinuria. In an
epidemiological study in Bolivia, proteinuria was found in
11% population who had urinary abnormality on 1st

screening18.Iseki et al (1996) detected proteinuria in 4.0%
to 6% of men and 2.5 to 7% of women in a study of 107,192
Japanese volunteers19.

Glomerular filtration rate (GFR) is considered to be the key
marker of kidney function. However, the precise
measurement of GFR is, time-consuming, expensive and
technically difficult20. There is a strong, non-linear, inverse
relationship between GFR and the serum concentration of
creatinine. Equations have been developed to predict
kidney function. The most common equations used in
adults are the Cockcroft–Gault equation (CGeq) and the
abbreviated equation from the Modification of Diet in
Renal Disease Study (MDRDeq)(11-12). In this study,
applying C-G equation mean creatinine clearance rate of
male and female (having no risk-factors) was found lower
than MDRD equation. Low eGFR (eGFR<60 ml/min/1.73m2)

was found in14.8% and 12.1% participants using C-G and
MDRD equation respectively. Chadban et al (2003) found
prevalence of low eGFR 11.2% using C-G equation14.
Presence of one or more risk factors was associated with
significantly lower eGFR in both male and female. Among
male,other than diabetes– hypertensive, obese and
proteinuric participants had significantly lower eGFR
compared to their normo-tensive, non-obese and non-
proteinuric counterparts. But in females all the risk factors
were associated with comparably lower eGFR. Sex-specific
eGFR among proteinuric participants showed that female
had a significantly low eGFR compared to their male
counter parts (p < 0.05). This was similar to the Icelandic
study where crude prevalence of low eGFR (<60ml/minute/
1.73 m2) was 3.7% for male and 10.9% for female21.

The prevalence of diabetes, hypertension and proteinuria
in disadvantaged population was found 4.1%, 11.6% &
7.7% respectively and nearly half of them were diagnosed
during the study. All these risk factors are significantly
associated with low eGFR. Screening programs should be
undertaken to identify risk groups and initiate intervention
so that future burden of CKD could be minimized.
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Introduction:

Cardiovascular disease and malignancy are the major
causes of mortality but chronic kidney disease have now
also assumed epidemic proportion as well, and are among
the leading causes of death in the developed world 1.

The prevalence of diabetes for all age groups worldwide
was estimated to be 2.8% in 2000 and 4.4% in 2030. The
total number of people with diabetes is projected to rise
from 171 million in 2000 to 366 million in 20302. In 2000
Bangladesh had 3.2 million people with diabetes and was
in 10th position among the ten countries estimated to have
the highest number of diabetic subjects in 2000. By 2030 it
will be 11.1 million and which will occupy the 7th position
2. Diabetic nephropathy is the common cause of ESRD in
Europe, Japan and United states, with diabetic patients
accounting for 25% to 45% of all patients enrolled in ESRD
programs 3.

The prevalence of hypertension in urban adult population
of Asia varies between 15-35%. In rural population
prevalence is two to three times lower than in urban
subjects 4. Uncontrolled hypertension accelerates the rate
of progression regardless of the cause of renal failure.
Eighty to ninety percent of patients with CKD experience
hypertension during the course of their disease 5. There is
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no nationwide survey to show prevalence of hypertension
in adult population of Bangladesh.

Proteinuria is an independent risk factor or marker for
progression of renal disease 6. Reducing proteinuria
has been shown to slow the rate of decline in GFR in
chronic kidney disease due to hypertension, diabetes
and glomerulonephritis 7. Patients with impaired renal
function and high grade proteinuria (>1gm/day)
progress at a faster rate than those with low grade
proteinuria 8. Dipstick urinanalysis for proteinuria has
been used to screen renal disease in community based
mass screening. It is showed that  elevated urinary
albumin excretion predicts development of renal
function impairment in the general population 9. Small
amount of persistent proteinuria or microalbuminuria in
any adult suggest not only the existence of renal
disease but also an increased risk for myocardial
infarction and stroke 10.

The population of Bangladesh is around 140 million, the
population density is over 9000 per sq. kilometer. About
80% of the populations of Bangladesh live in rural area.
They are suffering from high rate of illiteracy, poor
socioeconomic condition, lack of adequate health care
knowledge. This study was designed to detect the
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prevalence of diabetes mellitus, hypertension and
proteinuria in a rural area of Bangladesh.

 The study was carried out at Bongaon Union, a rural area
of Savar thana 30 km away from Dhaka city Bangladesh.
Study period was from April 2004 to December 2005. A
total of 1265 adult persons age between 15 and 65 years
were included. Persons having fever, recent history of
diarrhoea, vomiting, trauma, suspected UTI and pregnancy
were excluded. Variables studied were age, sex, occupation,
weight, height, blood pressure, random blood glucose,
serum creatinine, detection of protein and sugar in urine
by dipstic for single time.

Data were collected from all participants by direct interview
and using questionnaires. In order to collect data and
sample, there was a fixed centre where study subjects
were instructed to come every Friday from 9:00 AM to
2:00PM. Age, occupation, marital status, addresses were
recorded as per statement of the participants at the time of
interview. Weight was taken with light cloths without shoes
by an appropriately calibrated weight measuring scale.
Height was measured without shoes in erect posture on a
flat surface placing the heels, buttock, scapulae and occiput
touching the wall on the back while extending great toes
and gazing horizontally forward to a point on the opposite
wall. Blood pressure was measured at least 5 minutes after
rest being sitting in a chair keeping arm on a table at heart
level. A conventional sphygmomanometer was used
ensuring 80% of the arm covered by cuff. The averages of
the two reading separated by two minutes were taken for
analysis those who were hypertensive according to the
criteria mentioned. Most of them were confirmed on the
following week at the time of report delivery to avoid white
coat hypertension.

Hypertension was defined according to JNC VIIth report
11. To define diabetes mellitus we included pre-diagnosed
diabetic cases and having random blood glucose >11.1
mmol/l (ADA clinical practice recommendations 2005)12.

Laboratory Method: Blood samples were collected on the
spot for estimation of blood glucose and serum creatinine.
Sample was poured in a clean test tube labeled with known
registration number for each participant and allowed to
clot. After 10 – 20 minutes serum was separated by
centrifuging at 3000 rpm for 10 minutes. The serum was
than taken to laboratory keeping in an icebox. Serum
creatinine and blood sugar was estimated By Techno-168
biochemistry analyzer, Logotech I.S.E.S.R.L, Italy. Spot
urine sample was collected in test tubes and dipstick test

was done using Uri path series reagent strips (plasmatec
laboratory products UK) for detection of urinary protein
and sugar. Positive test was labeled as + (30mg/dl), ++
(100mg/dl), +++ (300mg/dl), ++++ (1000mg/dl) depending
on amount of proteinuria. At the same time urinary sugar
was also detected and was labeled as +(100mg/
dl),+(250mg/dl), ++(500mg/dl), +++(1000mg/dl) depending
on the amount of glycosuria.

Data were processed and analyzed using computer
software SPSS version 11.5. Categorical data were
expressed as percentages and evaluated using Chi-square
Test and numerical or quantitative data were analyzed by
T test. P-value <0.05 was considered significant.

Results :

Out of 1265 respondent more than 60% of the participants
were below 40 years of age, 63% were female, 85% married
and 57.7% housewife. The mean age was 35 ±12 years
.Body mass index of 62.3% were within normal range.
 (Table-I).

Table-I

Characteristics of participants.

Characteristics No %

Age:

    <20 Years 122 9.6%

    20-30 years 320 25.3%

    30-40 years 319 25.2%

    >40 years 504 39.9%

Occupation:

    Housewife 730 57.7%

    Farming 188 14.9%

    Student 103 8.1%

    Service holder 87 6.9%

    Business 69 5.5%

    Daily laborer 61 4.9%

    Unemployed 27 2.1%

BMI (kg/m2)

    Normal (18.5-24.9) 788 62.3%

    Underweight (<18.5) 278 22.0%

    Overweight (25-29.9) 166 13.1%

    Obese (30.0-39.9) 31 2.5%

    Morbid obesity (> 40.0) 02 0.2%

BMI – Body mass index.
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Distribution of blood pressure level among the participants
showed 59.06% were within normal blood pressure range,
21.74% pre-hypertensive, 19.20% hypertensive. Among
all hypertensive 10.12% were in stage-I, 8.38% in stage II
and .70% were self reported and their BP were controlled
(Table-II).

Table-II

Distribution of blood pressure level among the

participants:

Hypertension          No         %

Normal        747        59.06

Pre-hypertension        275        21.74

Stage I        128        10.12

Stage II        106          8.38

Self reported controlled          09           0.70

Total       1265        100

Proteinuria detection among the participants showed 39
(3.0%) had ‘+’, 25 (2.0%) had ‘++’, 10 (0.8%) had ‘+++’ and
2 (0.2%) had ‘++++’ proteinuria. A total of 76 (6.0%) were
found to be proteinuric (Table-III).

Distribution of participants by diabetic profile showed, 47
(about 4%) had diabetes - 23 (49%) pre-diagnosed and 24
(51%) diagnosed during the survey. Of the 23 pre-
diagnosed diabetic participants 11 (48%) were on regular
anti diabetic agents. Level of plasma glucose among
uncontrolled diabetics showing that mean plasma glucose

level of pre-diagnosed uncontrolled diabetics was 11.9 ±
3.8 mmol/L, that of newly diagnosed diabetics was 16.7 ±
5.6 mmol/L (p <.001).

Table-III

Detection proteinuria among the participants:

Urine albumin dipshck         No           %

Nil/Trace      1189       94.0

+         39         3.0

++         25         2.0

+++        10        0.8

++++        02        0.2

Total     1265    100

Distribution of participants by hypertension profile
depicted 243 (19%) were hypertensive. Of them 84 (35%)
were pre-diagnosed and the rest 159 (65%) were detected
during the survey. Out of 84 pre-diagnosed hypertensive
participants 36 (43%) had the history of taking
antihypertensive medications. The mean systolic and
diastolic BP of pre-diagnosed uncontrolled hypertensive
participants  were observed to 160 ± 26 and 92 ± 10 mmHg
respectively, while those of newly diagnosed hypertensive
were 152 ± 13 and 87 ± 9 mmHg respectively.

Presence of diabetes and hypertension among proteinuric
participants (N = 76) showed that nearly one third-
24(31.6%) had hypertension, 12 (15.8%) had diabetes and
9 (11.9%) had combined diabetes with hypertension. On
the other hand 31(40.7%) had no diabetes & hypertension.
(Table-IV)

Table-IV

Prevalence of diabetes and hypertension among

proteinuric participants

Risk factors No %

Diabetes 12 15.8

Hypertension 24 31.6

Combined diabetes & hypertension 9 11.9

No  risk factors 31 40.7

Total 46 100

Association between age and CKD risk-factors showed
that all the risk factors (DM, HTN, Proteinuria) were
observed to be significantly higher among  > 40 years age
group compared to < 40 years of age group. (Table-V)

Among participants, 243 (19.2%) were hypertensive and
47 (3.7%) were diabetics. Among the hypertensive
participants, 84 (6.6%) were prediagnosed and 159 (12.6%)
detected during the survey. Of the diabetic participants,
23 (1.8%) were prediagnose and 24 (1.9%) were detected
first time during the survey. (Fig-I)

Fig.-1 : Showing Hypertension (HTN) and Diabetes

Millitus (DM) among participants
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Table-V

Association between age and CKD risk-factors

Risk factors Age in years p-

< 40 ( N - 761) > 40 ( N - 504) values

DM (Pre-diagnosed 12 (1.6) 35 (6.9) < 0.001

+ newly diagnosed)

HTN (Pre-diagnosed 96 (12.6) 147 (29.2) <0.001

+ newly diagnosed

Proteinuria 29 (3.8) 47 (9.3) <0.001

Discussion:

This study was conducted to know the prevalence of
diabetes mellitus, hypertension and proteinuria in a rural
adult community. These three diseases contribute to the
development of chronic kidney disease in the community.

Nearly 4% of our study population had diabetes mellitus.
Of them 49% were known cases and 51% were diagnosed
during the study period. In a previous study in Bangladesh
in 1995 the prevalence of type 2 diabetes in a rural area
was 2.1% and the same group of authors in 2003 found the
prevalence of type 2 diabetes in another as study 4.3%13.
The prevalence of  type 2 diabetes in rural population of
Turkey-7.2% 14, Pakistan-11.1% 15, Palestine-9.8% 16. In
Australia a study showed the overall diabetes prevalence
was 7.4% and of them 50% was known cases and 50%
were newly diagnosed17. In relation to other countries,
our population had lower rate of diabetes.

In this study 19.2% of participants were hypertensive and
35% of them were previously  known . In another study in
rural and urban community of Bangladesh found the
overall rate of systolic and diastolic hypertension 14.4%
and 9.1% respectively18. Pooled epidemiological data
shows that hypertension is present in 25% of urban and
10% of rural subjects in India 19. The picture is different in
developed country. In USA, National health and nutrition
examination survey (NAHNES) in 1999 to 2000 found the
hypertension prevalence rate 31.3% 20.In our study 43%
of pre-diagnosed cases were taking antihypertensive
medications and of them  only 25% had control of BP.
Hence the rate of awareness and the control of
hypertension are significantly lower in rural population of
this community. These are the people who should be
identified and treated, to reduce the hypertension
associated complication.

In a study Australians showed 2.4% had proteinuria. In a
study in Hong Kong found dipstick positive proteinuria
1+ or more in 3.2% of individuals which is relatively lower
than our study 21.

Proteinuria is the cardinal manifestation of renal disease
due to diabetes, hypertension and glomerulonephritis and
persistence of proteinuria is an independent risk factor for
progression of renal disease. Among the proteinuric
subjects 16% had diabetes mellitus, 32% had
hypertension, 12% had combined diabetes and
hypertension. It is clear in our study that diabetes,
hypertension or combined evident their diabetes and
hypertension is more prevalent in proteinuric individuals.
In a study on adults in Australia found proteinuria in 2.4%
of the participants 20.

It is seen in this study that the prevalence of diabetes,
hypertension and proteinuria in this rural community is
very remarkable. A large scale study should be conducted
on rural population of different parts of Bangladesh to
know the exact picture and at the same time aware the rural
people about these conditions.
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Abstract:

Worldwide most important causes of chronic kidney disease are diabetes mellitus and hypertension and their prevalence is also

increasing.This study was conducted to detect the prevalence of diabetes mellitus and hypertension in health service providers of

BSM Medical University, Dhaka. A total of 1200 participants of 18-65 yrs of age with mean age of 35±8 years. were included in

this cross sectional study. Among these participants <40 yrs of age were >70% of individuals. Out of 1200 participants 623(52%)

were male and 577(48%) were female. Among these physicians were 472(39.5%), nurses 182(15.2%), office associates 156(13.0%)

and supporting staff 390(32.5%). Out of 54 (4.5%)  diabetic individuals  only 1(1.9%) participant was newly diagnosed diabetic,

38(71.7%) gave history of taking anti-diabetic medications and 30(79%) had normal blood sugar. Among all participants,

906(75.4%) individuals had normal blood pressure, 207(17.3%) were hypertensive, 7.3%(87) individuals were pre-hypertensive,

9.5%(113) in stage I, 2.4%(29) individuals were in stage II. Among hypertensive, 106(51%) participants were known hypertensive

previously and 101(49%) participants were diagnosed newly. Out of 106 aware individuals 96 (91%) individuals were on

medication and 65(68%) individuals had blood pressure controlled with anti hypertensive as diabetes mellitus and hypertension

are two most important causes of chronic kidney disease worldwide, A health service providers should be more aware about the

proper control of these diseases.

Key words: Prevalence, diabetes, hypertension, service, providers
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Introduction

Among non-communicable diseases- diabetes mellitus and
hypertension are the major public health concern for the
developed as well as developing countries. The number
of diabetic patients worldwide was about 135 million in
1995 and in 2025 it will be doubled to 300 million1. Among
the top 10 countries with diabetic patient, position of
Bangladesh was 10th with 3.2 million diabetic patients in
2000, and it will be 7th in 2030 with 11.1 million diabetic
patients. In 2025, 1 out of 4 diabetics will be an Indian
diabetic in the world while 3 out of 4 will be from the
developing countries2.

In Bangladesh, one study found that prevalence of
diabetes in urban people was 8.1% compared with 2.3% in
rural people3. In another study, among urban slums of
Dhaka (Rahim et al, 2004), showed the prevalence of type
2 diabetes was 7.7%  in men and 8.5% in women, and
overall prevalence of diabetes was 8.1% and the prevalence
of diabetes was found to be lower following 2hrs glucose
values compared to fasting blood glucose values4.

In Bangladesh, following glomerulonephritis, diabetes and
hypertension are the two most important diseases
responsible for causing chronic kidney disease. In one
study, in 2000, showed worldwide number of adults with
hypertension was 972 million; 333 million in economically
developed country and 639 million in developing country7.
The number of adults with hypertension in 2025 was
predicted to increase by about 60% to a total of 1.56 billion
and the prevalence of hypertension has increased by about
30 times among urban dwellers and by about 10 times
among the rural inhabitants8. Hypertension is an emerging
risk factor that causes more than 7 million premature deaths
in a year worldwide and that is becoming more prevalent
in developing nations9.

Each year, over one million of individuals develop end
stage renal disease worldwide, which require expensive
renal replacement therapy.  Even with the availability of
dialysis treatment, diabetic patients face a dismal prognosis
because less than 20% of them are alive after 5 years of
initiation of dialysis10.
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Subjects & Methods:

The study was conducted at Bangabandhu Sheikh Mujib
Medical University (BSMMU), Dhaka from June 2005 to
March 2007. A total of 1200 adult persons of both male
and female were included   between the age of 18 to 65
years of age from BSMMU. Participants were physician,
nurse, office associate (administrative officers,
accountant, technician), supporting staff( ward boy,
cleaner, patient attendant). Exclusion criteria were  age
below 18 and above 65 years, persons having fever, recent
history of fluid loss such as diarrhoea, vomiting, trauma,
suspected UTI and pregnant women. Variables were  blood
pressure measurement and blood glucose estimation. Data
were collected by using structured questionnaire. Informed
consent were obtained from all study subjects. In order to
collect data and sample, we went to different departments
of BSMMU in working days. Age, name, occupation, were
recorded as per participant’s statement at the time of
interview.

We define diabetes mellitus as either self reported cases
or having random blood glucose > 11.1 mmol/l12. Blood
pressure was recorded at least after 5 minutes rest being
relaxed on a chair with a support on the back keeping
bared arm on a table at heart level. Systolic BP. was
recorded based on 1st korotkoff sound and diastolic BP.
was recorded based on 5th korotkoff sound. The averages
of the two reading separated by at least 2 minutes were
taken. Hypertension was defined according to JNC 7th

report11.

Laboratory Method: Blood samples were collected on the
spot for estimation of   random blood glucose. Samples
were poured in a clean test tube labeled with known
registration number for each participant and allowed to
clot. After 10 – 20 minutes serum was separated by
centrifuging at 3000 rpm for 10 minutes. The serum was
then taken by using micropipettes in appropriately labeled
appendrops and carried to kidney  research laboratory of
BSMMU, keeping in an icebox. Blood glucose was
estimated by Techno-168 biochemistry analyzer, Logotech
I.S.E.S.R.L, Italy.

Data were processed and analyzed using computer
software SPSS version 11.5. Categorical data were
expressed as percentages and evaluated using Chi-square
or Fisher’s Exact probability test. The level of p-value <0.05
was considered significant.

Results

A total of 1200 participants of 18 to 65 yrs of age were
enrolled in this study with mean age of (35.5±8.8) yrs.

Among these participants <40 yrs of age were 923(76.9%).
Out of 1200 participants 623(52%) were male and 577(48%)
were female. Among the participants physicians
472(39.5%), nurses 182(15.2%), office associates
156(13.0%), and supporting staff were 390(32.5%) (Table-I).

Table-I

Distribution of participants  by occupation.

Occupation               Number                %

Physician                  472               39.3

Nurse                  182               15.2

Office associates                  156               13.0

Supporting Staff                  390               32.5

Among these 1200 participants 54(4.5%) individuals were
diabetic. Fifty three (98%) of them were prediagnosed
diabetic and 1(2%) individual found newly diabetic. Out
of 53 known diabetics 38(71.7%) had history of taking
regular anti-diabetic agents. Of them 30(79%) had normal
blood sugar and 8(21%) had elevated blood sugar.

Out of 1200 participants, 207(17.3%) individuals were
found hypertensive, 87(7.3%) pre-hypertensive and
906(75.4%) had normal blood pressure. Among these
hypertensive individuals, 113(9.5%) had stage I, 29(2.4%) had
stage II hypertension and  65(5.4%) prediagnosed hypertensive
individuals had normal blood pressure with drugs (Table-II).

Table-II

Prevalence of hypertension and its different stages.

Stage of hypertension Number %

Normal 906 75.4

Prehypertension 87 7.3

Stag I 113 9.5

Stage II 29 2.4

Self-reported control with drugs 65 5.4

Among hypertensive individuals, 106(51%) individuals
were aware about their disease and the rest 101(49%) were
found hypertensive newly. Ninety six (91%) individuals
were under regular medication and 65(68%) had normal
blood pressure.

The association between age and CKD risk-factors like
diabetes and hypertension were found to be significantly
higher among >40 years of age group compared to
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individuals < 40 years of age group. Participants >40 years
of age group were 277 vs. 923 in <40 years of age group.
Prevalence of diabetes was found 10.8%(30) vs. 2.6%(24)
(p< 0.001) in elderly and younger age groups respectively.
In elderly group hypertension was found in 32.3%(92) vs.
12.5% (115) in younger age group (p < 0.001) (Table-III).

Table-III

Distribution of diabetes mellitus and hypertension in

two age group.

 >40 yrs of <40 yrs of p-
age group  age group value

Participant 277(23.08%) 923(76.91%)

Diabetes 10.8%(30) 2.6%(24)   <0.001

Hypertension 32.3%(92) 12.5(115)   <0.001

No sex difference was observed to be particularly prone
to develop DM or HTN (p > 0.05). Out of 623 male participants
24(3.9%) and 577 female participants 30(5.2%) were diabetic
(p=.261). In hypertensive group out of 623 male participants
109(17.5%) and 577 female participants 98(17.01%) individuals
were hypertensive (p=0.815) (Table-IV).

Table-IV

Sex wise distribution of CKD risk factors.

Male Female p-value

Number (%) 623(51.91%) 577(48.08%)

Diabetes 24(3.9%) 30(5.2%)     0.261

Hypertension 109(17.5%) 98(17.01%)        0.815

Discussion

In one study conducted by Faroque et al, (2006) among
rural population of Savar, Dhaka, found  51% newly
diagnosed  diabetic and Alam et al, (2006), showed that
newly diagnosed cases of diabetes is >50%. Prevalence
of diabetes mellitus of  these two studies are similar where
more than 50% of diabetics were detected newly in rural
area and disadvantageous group, whereas in the present
study, only one (1.9%) participant found diabetic newly.
Even though only 38(71.7%) gave history of taking anti-
diabetic drugs and of them 30(79%) had normal blood
sugar, 8(21%)  had elevated blood sugar, indicates the
necessity of increasing awareness.

In this study, about 76.9% of participants were in the age
range of 18-40 yrs. In developing countries the majority of

people with diabetes are in 45-64yrs of age range13.
Majority of people with diabetes in developed countries
are from >64yrs of age group. Most of the participants in
this study were from <40yrs of age group, this might
underestimate the exact prevalence of diabetes. During
the National Health & Nutrition Examination Survey
III(NHANES III) sample period (1988-1994) the mean age
at diagnosis of type 2 diabetes was 52 yrs and from
NHANES 1999-2000 the mean age of type 2 diabetes
decreased to 46 yrs. The diagnostic criteria for diabetes
changed between the time of the NHANES III (1988-1994)
and the NHANES 1999-2000 from the criteria of a fasting
plasma glucose >140 mg/dl to the current American
Diabetes Association (ADA) criteria of a fasting plasma
glucose of  > 126 mg/dl (Expert Committee on the Diagnosis
and Classification of Diabetes Mellitus, 1997).The
institution of yearly updated recommendations for
screening diabetes from the ADA criteria, may play a role
in increased detection of diabetes13.

The prevalence of hypertension according to new criteria
(>140/90mmHg) varies between 15-35% in urban adult
people of Asia. In rural populations, the prevalence is two
to three times lower than in urban subjects14. Das et al,
2005, showed the overall prevalence of hypertension in
India, according to JNC VII with a cut off mark of  140/90
mm of Hg, was 24.9%. But 3% of individuals were on
antihypertensive medication at the time of survey8.  For
1999 to 2000 the absolute  number and the prevalence of
hypertension in US adult residents were estimated to be
at least 65 million and 31.3% respectively15. The
prevalence of hypertension in USA is much higher than
that found in this study. Traditionally defined adult
hypertension prevalence rates increased significantly with
age. But most of  participants of this study were from <40
yrs of age group, which might  be one of the factor
responsible for decreased prevalence of hypertension in
comparison to US studies. Faroque et al, 2006, conducted
a study among rural people of Savar, Dhaka and found the
prevalence of hypertension was 19% and among them
84(35%) were aware of their hypertension.  Among 84(35%)
aware individuals, 36(43%) participants were taking
antihypertensive medication with 9(25%) having control
of blood pressure. In comparison with this study results,
awareness  of the disease was 51% vs 35%, on
antihypertensive medication was 91% vs 43% and disease
control was 68% vs 25%. In that study most of the
hypertensive participants were from > 40yrs of age group,
dictates that the prevalence of hypertension was clearly

14
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more than double in >40yrs of age group. But in this study
number of participants from > 40yrs of age group, were
only 277, out of which 93 (32.3%) individuals were
hypertensive, and in <40 yrs of age group, out of 923
participants, 115 (12.5%) were hypertensive. Most of the
participants were from <40 yrs of age, which might
underestimate the prevalence of hypertension in this study
and prevalence of hypertension in the study among >40yrs
of age group was about three times higher than < 40yrs of
age group.

In conclusion in this study on health service providers
the prevalence of diabetes and hypertension in not less
than general population. Significant proportion of the
diagnosed subjects are not being properly treated. More
awareness program are to be taken for general as well as
for specialized service providing groups.

References

1. King H, Aubert RE, Herman WH. Global Burden of Diabetes,

1995-2025: Prevalence, numerical estimates, and

projections. Diabetes Care1998; 21:1414-1431.

2. Wild S, Roglik G, Green A, Sicree R, King H. Global prevalence

of diabetes: Estimates for the year 2000 and projections for
2030. Diabetes Care 2004; 27: 703-709.

3. Hussain A, Rahim MA, Khan AKA, Ali SMK, Vaaler S. Type

2 diabetes in rural and urban population: diverse prevalence

and associated risk factors in Bangladesh. Diabet Med 2005;

22: 931-936.

4. Rahim  MA, Vaaler S, Ali SMK, Khan AK, Hussain A, Nahar

Q. Prevalence of type 2 diabetes in urban slums of

Dhaka,Bangladesh. Bangladesh Med Res Counc Bull 2004;

30: 60-70.

5. Alam KS. Prevalence of Diabetes mellitus, Hypertension,
and Proteinuria in Adult Disadvantageous Population.Thesis,

University of Dhaka, 2006; pp46-68.

6. Faroque MO. Prevalence of Diabetes mellitus, Hypertension,

and Proteinuria in a rural area of Bangladesh. Thesis
University of Dhaka, 2006; pp 53-72

7. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton

PK, He J. Global burden of hypertension: analysis of

worldwide data. Lancet 2005; 365: 217-223.

8. Das SK, Sanyal K, Basu A. Study of Urban community survey
in India: growing trend of high prevalence of hypertension

in a developing country. Int  J Med Sci 2005; 2: 70-78.

9. Wang Z, WU Y, Zhao L, Li Y, Yang J, Zhou B. Trends in

prevalence, Awareness, Treatment and Control of

Hypertension in the Middle-Aged population of China, 1992-
1998. Hypertens Res 2004; 27: 703-709.

10. Glassok RJ. ‘Proteinuria’. Massry and Glassok’s text book

of  Nephrology, 4th edition, Philadelphia, USA: Lippincott

Williams and Wilkins; 2001: 545-549.

11. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green
LA, Izzo JL Jr, Jones DW, Materson BJ, Oparil S, Wright JT

Jr, Roccella EJ. Seventh report of the Joint National

Committee on Prevention, Detection, Evaluation and

Treatment of High Blood Pressure. Hypertension 2003;

42:1206-1252.

12. American Diabetes Association.Clinical practice
recommendations 2005. Diabetes Care 2005; 28(Supple

1):S1-S79.

13. American Diabetes Association. Report of the expert

committee on the diagnosis and classification of diabetes

mellitus. Diabetes Car e 2003; 26(suppl 1): S5-S20.

14. Singh RB, Suh IL, Singh VP, Chaithiraphan S, Laothavorn

P,Sy RG,Babilonia NA,Rahman AR, Sheikh S, Tomlinson

B,Sarraf-Zadigan N. Hypertension and stroke in Asia:

prevalence, control and strategies in developing countries

for prevention. J Hum Hypertens 2000; 14: 749-763.

15. Fields LE, Burt VL, Cutler JA, Hughes J, Rocella EJ Sorlie P.

The Burden of Adult Hypertension in the US 1999 to 2000:

a rising tide. Hypertension 2004; 44: 398-404.

15

Prevalence of Diabetes Mellitus and Hypertension in Health Service Providers KBM Hadiuzzaman et al



21

World Kidney Day 11 March 2010: we must act on diabetic

kidney disease

In 2003, the International Society of Nephrology and the
International Diabetes Federation launched a booklet called
“Diabetes and Kidney Disease: Time to act”1 to highlight
the global pandemic of type 2 diabetes and diabetic kidney
disease. It aimed to alert governments, health organisations,
providers, doctors and patients to the increasing health
and socio-economic problems due to diabetic kidney
disease and its sequelae, end stage kidney disease requiring
dialysis and cardiovascular death. Seven years later, the
same message has become even more urgent. World Kidney
Day 2010, under the auspices of the International Society
of Nephrology (ISN) and the International Federation of
Kidney Foundations IFKF), together with the International
Diabetes Federation(IDF), provides yet another chance to
underline the importance of diabetic kidney disease, stress
its lack of awareness at both public and government levels
and emphasise that its management involves prevention,
recognition and treatment of its complications. Primary
prevention of type 2 diabetes will require massive lifestyle
changes in the developing and developed world supported
by strong governmental commitment to promote lifestyle
and societal change.

The Global Threat of Type 2 Diabetes

The 21st century has the most diabetogenic environment
in human history2,3. Over the past 25 years or so, the
prevalence of type 2 diabetes in the USA has almost
doubled, with three- to five-fold increases in India,
Indonesia, China, Korea and Thailand4. In 2007, there
were 246 million people with diabetes in the world, but
by 2025, that number is estimated to reach 380 million5.
People with impaired glucose tolerance, a “prediabetic
state” numbered 308 million in 2007 and will increase to
418 million by 20255. The increase in prevalence of
diabetes will be greater in the developing countries. In
Mexico for example, 18% of its adult population will have
with type 2 diabetes by 2025. According to the WHO,
China and India will have about 130 million diabetics by
2025 who will consume about 40% of their country’s
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healthcare budget in addition to reducing productivity
and hindering economic growth.

It was against this background that on December 21st 2006,
the United Nations General Assembly unanimously passed
Resolution 61/225 declaring diabetes an international public
health issue and identifying World Diabetes Day as a United
Nations Day, only the second disease after HIV/AIDS to
attain that status. For the first time, governments have
acknowledged that a non-infectious disease poses as
serious a threat to world health as infectious diseases like
HIV/AIDS, tuberculosis and malaria. The problems of
diabetes are now seen as a major global public health
concern, especially in the developing world which can least
afford it. The first step to act on diabetic kidney disease
must encompass public health campaigns aimed at
preventing the development of type 2 diabetes.

Diabetic Kidney Disease

Diabetes is now the major cause of end stage kidney failure
throughout the world in both developed and emerging
nations6. It is the primary diagnosis causing kidney disease
in 20-40% of people starting treatment for end stage renal
disease worldwide7. In Australia, the number of new type
2 diabetes patients starting dialysis increased 5-fold
between 1993 and 20078. Between 1983 and 2005, there
was a 7-fold increase in new patients starting renal
replacement therapy in Japan because of diabetes,
accounting for 40% of all new incidence patients9. Thus,
some 30% of the predicted US$1.1 trillion medical costs of
dialysis world-wide during this decade will result from
diabetic nephropathy10.

In the United Kingdom Prospective Diabetes Study
(UKPDS), the rates of progression of newly diagnosed
type 2 diabetics between the stages of normoalbuminuria,
microalbuminuria, macroalbuminuria and renal failure were
2-3% per year11. Over a median of 15 years of follow-up of
4,000 participants, almost 40% developed microal-
buminuria12. In the DEMAND study of 32,208 people from
33 countries with known type 2 diabetes attending their

(Bang. Renal J. 2010; 29(1): 16-19)
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family doctor, 39% had microalbuminuria and prevalence
increased with age, duration of diabetes and presence of
hypertension13. About 30% of the UKPDS cohort
developed renal impairment, of which almost 50% did not
have preceding albuminuria12. Reduced glomerular
filtration rate and albuminuria caused by diabetic
nephropathy are independent risk factors for
cardiovascular events and death14. Therefore, a strategy
to detect early diabetic kidney disease by screening for
albuminuria as well as reduced glomerular filtration rate is
the second step in taking action on diabetic kidney disease.

An added difficulty to overcome is the remarkable lack of
awareness among patients about their condition. In
population-based surveys, for every known diabetic
patient, there is at least one more that is unknown15; only
8.7% of the general population were able to identify
diabetes as a risk factor for kidney disease16. For patients
with diabetic kidney disease, very few are aware of their
condition with some community surveys putting patient
awareness of their disease as low as 9.4%, particularly
among those with milder impairment17. Thus, public
education is the third step required for acting on diabetic
kidney disease in the community. The IFKF has a long
term goal for all kidney patients world-wide to not only be
aware of their disease, but to actively know for example
their blood pressure and the treatment objectives.

Management of Diabetic Kidney Disease

There is little use in screening populations or “at risk”
groups unless follow up is undertaken and effective
treatment is begun and assessed18. Fortunately, there is
evidence that early therapeutic intervention in patients
with chronic kidney disease or diabetes can delay onset
of complications and improve outcomes. For example, the
UKPDS19, 20, STENO-221, and ADVANCE studies22-24 all
demonstrated that tight control of blood glucose level,
blood pressure (and lipids in STENO-2) significantly
reduced incidence and progression of diabetic kidney
disease. In people with type 2 diabetes, inhibition of the
renin-angiotensin-aldosterone system using an
angiotensin-converting enzyme inhibitor or an
angiotensin receptor blocker decreased the progression
from normoalbuminuria to microalbuminuria25, reduced the
progression from micro albuminuria to macroalbuminuria26,
and slowed the development of ESRD27. Thus the use of
an ACE inhibitor or ARB is now standard therapy for
patients with diabetic nephropathy as well as glucose,
lipid and blood pressure control. Effective management
using evidence-based therapies is the fourth step in

tackling diabetic kidney disease.

The fifth step is development of new therapies. Many
new agents are now in clinical trials to reduce renal damage
and fibrosis, including agents that block formation of
advanced glycation endproducts and other signalling
pathways. Other novel agents may potentially prove to
be effective in large randomised double-blind clinical
trials28.

How can we Act Now?

The steps to be taken are clear: campaigns aimed at (1)
prevention of type 2 diabetes; (2) screening for early
diabetic kidney disease; (3) increasing patient awareness
of kidney disease; (4) using medications of proven
strategy, and, finally, (5) researching and trialling of new
therapies. The ultimate challenge is to get action from
primary health care to all higher levels; from the individual
patient, to those at risk, in various health jurisdictions, in
all countries despite varying economic circumstances and
priorities. The problem is a global one and yet requires
action at a local level - prevention screening and treatment
strategies; education, including increasing awareness both
in diabetic patients and those at risk of developing
diabetes; and health priorities and governments. Basic
research and clinical trials searching for a new
understanding and therapies must be supported. The
United Nations, as noted earlier, recognised the importance
of diabetes in 2006 by establishing a World Diabetes Day.
Both the ISN and the International Diabetes Federation
are working closely with WHO to provide increasing
understanding of the challenge that diabetic kidney disease
poses to world health and health care budgets. However,
World Kidney Day also provides a focus for other
international agencies, government ministries of health,
non-government organisation, foundations and academic
institutions to come together with national kidney
foundations to be involved in the effort to prevent and
manage diabetic kidney disease.

The ISN through it’s COMGAN Research and Prevention
Committee has developed a web-based program, the
KHDC (for detection and management of chronic kidney
disease, hypertension, diabetes and cardiovascular disease
in developing countries (http://www.nature.com/isn/
education/guidelines/isn/pdf/ed_051027_2x1.pdf) as a
global template involving a detection management and
data assessment program which has so far screened some
42,000 people in 25 developing countries and the data are
being stored and analyzed at the Kidney Disease Data
Center at the committee headquarters at the Mario Negri
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Institute in Bergamo, Italy. This program can be tailored to
any individual country’s needs and resources. The IFKF
also has a program initiated by the National Kidney
Foundation in the USA called the Kidney Early Evaluation
Program (KEEP) which is a screening program for people
at high risk of kidney disease. KEEP has now been
implemented in many countries and will again screen and
manage patients with diabetic kidney disease.

The focus on diabetic kidney disease for World Kidney
Day 2010 brings awareness of the magnitude of the
problem and ramifications for global health for people with
diabetes and kidney disease. It is therefore time to act and
act urgently. It is time for strategies that prevent diabetes
and its sequelae. It is time for programs for health care
workers to diagnose and treat people with diabetic kidney
disease. It is time for governments to pass legislation to
enable the diabetes pandemic to be controlled. After all,
diabetic kidney disease, like the epidemics of infectious
diseases that have long dominated public health agendas,
is potentially preventable. Indeed, March 11, 2010 is time
to act on diabetic kidney disease and to commit to
sustaining that action long after World Kidney Day .

ISN/IFKF 2010 World Kidney Day Steering Committee:
William G Couser, MD, Miguel Riella MD, Co-chairpersons.
Georgi Abraham MD, Paul Beerkens, John Feehally MD,
Guillermo Garcia-Garcia MD, Dan Larson, Philip KT Li MD,
Bernardo Rodriguez-Iturbe, MD (Reprinted).
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Introduction

The dangers of Hymenoptera (wasp, bees, hornets, and
yellow jackets) have long been known as a potential
environmental hazard1.The sting usually follows mild self
limiting local reaction however; in individual who are stung
for multiple times and when  there is massive bee
envenomation  it leads  to vomiting, diarrhea, dyspnoea,
hypotension, circulatory failure and death. Acute renal
failure which developed following bee sting may not
manifest clinically as well as biochemically during early
period of hospitalization. We report a case of acute renal
failure following multiple bee stings which was delayed
onset and only a single similar case have been reported till
date2.

Case Report

A two year male child was stung by swarm of bees while
playing along with sister on field when a large beehive
was hit by a bird on a near by tree. Following which he
developed swelling over the face, inability to open eyes, 4
to 5 episode of vomiting with high grade fever and altered
sensorium. On admission to emergency department his
pulse rate was 124/ mt, respiratory rate 58/mt and Blood
pressure was 120/80mmhg. He also had scalp edema,
swelling over the face with few leftover stings which were
removed immediately.  There was sticking of eye lid with
thick discharge. He was stuporous and modified Glasgow
coma scale score was 5/15 with intermittent tonic posturing.
Central nervous system examination did not reveal any
other abnormality.  Further Ophthalmologic evaluation
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revealed eyelid edema, matted eye lashes with discharge,
conjunctiva congestion and hazy cornea. All other
systemic examination was within normal limit. Initial
investigation revealed Hb 7gm% and there was microcytic
hypochromic anemia.TLC was 10,000 cumm, DLC 72/ 20 /
8/00, Platelet count 1.8 lacs, serum sodium 134/meq/l, and
potassium 4.7 meq/l ,blood urea 54mg/dl, serum creatinine
0 .6 mg/dl. Routine and microscopic examination of urine,
chest x-ray and computerized tomographic scan of head
was within normal limit.  He was initially treated with
intravenous corticosteroid, antihistaminic and antibiotics.
His sensoruim improved by day 4 of admission and
tachypnea settled down. Ophthalmic condition was
managed by antibiotic eye drop. Seven days later the child
developed puffiness of both eyes along with severe
oliguria for which intravenous fluid bolus followed by lasix
challenge was given however there was no improvement
on urine output. Repeat renal function test revealed blood
urea of 290mg/dl, creatinine 3.9mg/dl, Na+ 141 meq/l, K+

7.1meq/l, C3 level,  routine and microscopic examination of
urine was within normal limit. Hyperkalemia was managed
by intravenous calcium gluconate, Asthalin nebulisation
and subsequently peritoneal dialysis was started. After
50 cycle of peritoneal dialysis his electrolytes became
normal, urine output improved remarkably but urea and
creatinine continued to be elevated till day 20 of admission.
His renal function became absolutely normal on day 23 of
admission and subsequently he was discharged from the
hospital. On follow up after a week, repeat renal function
test were within normal limit.

.
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Discussion

The reaction following hymenoptera stings are grouped
in to local, toxic, unusual and anaphylactic reactions. It
has been estimated that systemic toxicity may occur with
a minimum of 50 stings in adults however; the minimum
number of stings causing systemic toxicity in children is
less clearly defined. The early toxic reactions are nausea,
vomiting, hemolysis, kidney failure and disseminated
intravascular coagulation. Delayed toxic reaction refers to
a patient who is asymptomatic after massive
envenometion but later on develop the evidence of organ
dysfunction3.

Bee venom contains a complex of mixture of more than 20
identified enzymes, peptides and active amines. Mellittin
and phospolipase which constitute up to 60% of its
component has hemolytic, vasoactive, and contractile and
cell membrane lytic effect. Mellittin act on the apical
membrane cell transporters of proximal tubular cell of the
kidney thus reduce the cell viability and inhibit the activity
of renal transporter. Acute renal failure result either from
direct toxic effect on proximal tubule of Mellittin or
secondary to vasoconstrictive effect of it4.

Acute Renal failure which develops following bee stings
is biphasic in nature5. Early onset renal failure occur
secondary to rhabdomyolysis, hemolysis, hypotension
or to anaphylactic shock mediated by the toxin. The
mechanism of delayed onset renal failure is less clearly
defined and it is thought to be secondary to non-

immunological IgE mediated reaction with deposition of
immune complex (Type 3 hypersensitive reaction) leading
to nephritis2. Though the index case had features of early
toxicity in the form of altered sensorium, tachypnea and
hypertension soon after the stings but renal failure was
only manifested after a week of hospitalization and there
was no supportive evidence for nephritis. It is possible
that in our case the acute renal failure was the result of
delayed toxic manifestation of Mellittin.

To conclude, there can be  delayed onset acute  renal
failure in children following multiple bee stings as a result
of direct  toxic effect of the venom on the  renal tubule,
therefore  require meticulous monitoring of renal function
and follow up at least for a  two week period.
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Tacrolimus is effective for lupus nephritis patients with

persistent proteinuria

UCHINO A, TSUKAMOTO H, NAKASHIMA H,

YOSHIZAWA S, FURUGO I, MITOMA H, ORYOJI K,

SHIMODA T, NIIRO H, TADA Y, YANO T, NONAKA T,

OISHI R, AKASHI K, HORIUCHI T.

Department of Medicine and Biosystemic Science,

Graduate School of Medical Sciences, Kyushu University,

and Department of Internal Medicine, Fukuoka

University Hospital, Fukuoka, Japan.

Objectives: To evaluate the safety and potential efficacy

of tacrolimus for the treatment of patients with lupus

nephritis and persistent proteinuria.

Methods: A total of 23 Japanese patients with lupus
nephritis (21 females/2 males) were enrolled in this study.
Patients were administered tacrolimus at a dose of 2-3
mg once daily after the evening meal for 6 months. The
dose of tacrolimus was unchanged throughout the study
period. Concomitant prednisolone therapy was
unchanged or gradually tapered, while other
immunosuppressants were stopped at the start of
tacrolimus treatment.

Results: Tacrolimus was well tolerated, and none of the

patients developed adverse drug reactions that required

discontinuation of the study. Daily urinary protein loss,

the U-prot/U-creat ratio, and serum albumin were

significantly improved after 4 months, 3 months, and 1

month of treatment with tacrolimus (p<0.05), respectively,

and the improvement persisted until 6 months. The serum

complement hemolytic activity (CH50), complement C3

level, and CRP level were also significantly improved after

treatment with tacrolimus (p<0.05). Improvement of the U-

prot/U-creat ratio was most prominent for patients who

were in WHO class IV.

Conclusions: Tacrolimus is safe and effective as

maintenance therapy for patients with lupus nephritis,

at least for 6 months. A larger randomised, controlled

trial over a longer period is needed to confirm these

results.

Clin Exp Rheumatol. 2010 Jan-Feb; 28(1):6-12.
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Follow-up of phase I trial of adalimumab and rosiglitazone

in FSGS: III. Report of the FONT study group.

PEYSER A, MACHARDY N, TARAPORE F, MACHARDY

J, POWELL L, GIPSON DS, SAVIN V, PAN C, KUMP T,

VENTO S, TRACHTMAN H.

Department of Pediatrics, Division of Nephrology,

Schneider Children’s Hospital of North Shore-LIJ Health

System, 269-01 76th Avenue, New Hyde Park, NY 11040,

USA.

Background: Patients with resistant primary focal

segmental glomerulosclerosis (FSGS) are at high risk of

progression to chronic kidney disease stage V. Antifibrotic

agents may slow or halt this process. We present outcomes

of follow-up after a Phase I trial of adalimumab and

rosiglitazone, antifibrotic drugs tested in the Novel

Therapies in Resistant FSGS (FONT) study.

Methods: 21 patients—12 males and 9 females, age 16.0 +/

- 7.5 yr, and estimated GFR (GFRe) 121 +/- 56 mL/min/1.73

m2—received adalimumab (n = 10), 24 mg/m2 every 14

days or rosiglitazone (n = 11), 3 mg/m2 per day for 16

weeks. The change in GFRe per month prior to entry and

after completion of the Phase I trial was compared.

Results: 19 patients completed the 16-week FONT

treatment phase. The observation period pre-FONT was

18.3 +/- 10.2 months and 16.1 +/- 5.7 months after the study.

A similar percentage of patients, 71% and 56%, in the

rosiglitazone and adalimumab cohorts, respectively, had

stabilization in GFRe, defined as a reduced negative slope

of the line plotting GFRe versus time without requiring

renal replacement therapy after completion of the FONT

treatment period (P = 0.63).

Conclusion: Nearly 50% of patients with resistant FSGS

who receive novel antifibrotic agents may have a legacy

effect with delayed deterioration in kidney function after

completion of therapy. Based on this proof-of-concept

preliminary study, we recommend long-term follow-up of

patients enrolled in clinical trials to ascertain a more

comprehensive assessment of the efficacy of experimental

treatments.

BMC Nephrol. 2010 Jan 29;11:2.
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Intensive versus conventional therapy to slow the

progression of idiopathic glomerular diseases

BIANCHI S, BIGAZZI R, CAMPESE VM.

UNITÀ OPERATIVA NEFROLOGIA SPEDALI RIUNITI
DI LIVORNO, LIVORNO, ITALY.

Background: Chronic kidney disease (CKD) caused by
idiopathic glomerular diseases usually is progressive.
Inhibition of the renin-angiotensin system (RAS) retards,
but does not abrogate, CKD progression. Statins and
spironolactone may decrease the rate of CKD progression
independently or in addition to RAS inhibition.

Study Design: Randomized open-label study.

Setting & 38;  participants: We recruited 128 patients (82
men and 46 women) with a clinical diagnosis of idiopathic
chronic glomerulonephritis and estimated glomerular
filtration rate (eGFR) >30 mL/min/1.73 m(2) (range, 36-102
mL/min/1.73 m(2)), and urine protein-creatinine ratio
ranging from 1.1-5.2 g/g.

Intervention: Intensive therapy (a combination of RAS
inhibitors [angiotensin-converting enzyme [ACE]
inhibitors plus angiotensin receptor blockers [ARBs] plus
a high-dose statin and spironolactone) versus
conventional therapy (a regimen based on ACE inhibitors
with a low-dose statin).

Outcomes: Changes in eGFR, proteinuria, and adverse
events after 3 years of therapy.

Results: With intensive therapy, urine protein-creatinine
ratio decreased from 2.65 (range, 1.1-5.2) to 0.45 (0.14-1.51)
g/g (P < 0.001) and eGFR did not significantly change over
time (64.6 +/- 2.1 vs 62.9 +/- 2.9 mL/min/1.73 m(2)). With
conventional therapy, urine protein-creatinine ratio
decreased from 2.60 (range, 1.32-5.4) to 1.23 (0.36-3.42) g/
g (P < 0.001) and eGFR decreased from 62.5 +/- 1.7 to 55.8
+/- 1.9 mL/min/1.73 m(2) (P < 0.001). Comparison of the
decreases in proteinuria and GFR between intensive versus
conventional therapy was significantly different starting
in the 1st and 12th months, respectively. Systolic blood
pressure was lower with intensive than conventional
therapy (113.5 +/- 1.4 vs 122.7 +/- 1.2 mm Hg; P < 0.01). We
found an inverse relationship between percentage of
decrease in proteinuria and change in eGFR (P < 0.001).
Patients on intensive therapy were more likely to develop
adverse events, such as hyperkalemia (9 vs 3 patients in
the conventional therapy group) and discontinue therapy
(15 vs 8 patients in the conventional therapy group).

Limitations: Open-label design.

Conclusions: A more intensive therapy that includes a
combination of ACE inhibitors and ARBs plus high-dose
statins and spironolactone may retard CKD progression
more effectively than conventional therapy based on ACE
inhibitors plus low-dose statin, but may lead to more
adverse effects and discontinuation of therapy.

Am J Kidney Dis. 2010 Apr;55(4):671-81. Epub 2010 Jan 25.

Rituximab in refractory nephrotic syndrome.

PRYTU³A A, IIJIMA K, KAMEI K, GEARY D, GOTTLICH
E, MAJEED A, TAYLOR M, MARKS SD, TUCHMAN S,
CAMILLA R, OGNJANOVIC M, FILLER G, SMITH G,
TULLUS K.

Department of Paediatric Nephrology, Great Ormond

Street Hospital-NHS Trust, London, UK.

The aim of this study was to establish the efficacy and
safety of rituximab in refractory nephrotic syndrome (NS).
Members of the International Paediatric Nephrology
Association were asked to retrospectively fill in a
questionnaire with details on the use of rituximab in their
centres. We divided the data into three groups: group 1,
patients with steroid-dependent and frequently relapsing
NS; group 2, with steroid-resistant NS; group 3, with post-
transplant recurrence of NS. Seventy questionnaires from
25 centres described the outcome of 28, 27 and 15 patients
in groups 1, 2 and 3, respectively. Of these, 82% of patients
in group 1, 44% of patients in group 2 and 60% of patients
in group 3 had a good initial response. Side effects were
observed in 27% of the patients, and these were mostly
acute reactions. We present a large multicentre series of
children with refractory NS. Children in group 1 showed
the best response. The good initial response in group 3
can be biased by the accompanying treatments that were
administered at the same time as rituximab. Controlled
prospective trials are required to establish the value of
rituximab in idiopathic NS

Pediatr Nephrol. 2010 Mar;25(3):461-8. Epub 2009 Dec 23.

Influence of race/ethnicity on response to lupus nephritis

treatment: the ALMS study.

ISENBERG D, APPEL GB, CONTRERAS G, DOOLEY MA,
GINZLER EM, JAYNE D, SÁNCHEZ-GUERRERO J,
WOFSY D, YU X, SOLOMONS N.

Centre for Rheumatology, University College London,

London, UK.

Objective: To compare the efficacy and safety of
mycophenolate mofetil (MMF) and intravenous
cyclophosphamide (IVC) as induction treatment for lupus
nephritis (LN), by race, ethnicity and geographical region.
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Methods: A total of 370 patients with active Class III-V LN
received MMF (target dose 3.0 g/day) or IVC (0.5-1.0 g/
m(2)/month), plus tapered prednisone, for 24 weeks. Renal
function, global disease activity, immunological
complement (C3 and C4) and anti-dsDNA levels are the
outcomes that were assessed in this study.

Results: MMF was not superior to IVC as induction
treatment (primary objective). There were important pre-
specified interactions between treatment and race (P =
0.047) and treatment and region (P = 0.069) (primary
endpoint). MMF and IVC response rates were similar for
Asians (53.2 vs 63.9%; P = 0.24) and Whites (56.0 vs 54.2%;
P = 0.83), but differed in the combined Other and Black
group (60.4 vs 38.5%; P = 0.03). Fewer patients in the
Black (40 vs 53.9%; P = 0.39) and Hispanic (38.8 vs 60.9%;
P = 0.011) groups responded to IVC. Latin American patients
had lower response to IVC (32 vs 60.7%; P = 0.003).
Baseline disease characteristics were not predictive of
response. The incidence of adverse events (AEs) was
similar across groups. Serious AEs were slightly more
prevalent among Asians.

Conclusions: MMF and IVC have similar efficacy overall
to short-term induction therapy for LN. However, race,
ethnicity and geographical region may affect treatment
response; more Black and Hispanic patients responded to
MMF than IVC. As these factors are inter-related, it is
difficult to draw firm conclusions about their importance.

Rheumatology (Oxford). 2010 Jan;49(1):128-40. Epub 2009
Nov 20.

Mycophenolate mofetil and intravenous cyclophosphamide

are similar as induction therapy for class V lupus

nephritis.

RADHAKRISHNAN J, MOUTZOURIS DA, GINZLER
EM, SOLOMONS N, SIEMPOS II, APPEL GB.

Department of Medicine, Columbia University Medical

Center, 622 W. 168th St., New York, NY 10032, USA.

jr55@columbia.edu

Class V lupus nephritis (LN) occurs in one-fifth of biopsy-
proven cases of systemic lupus erythematosus. To study
the effectiveness of treatments in this group of patients,
we pooled analysis of two large randomized controlled
multicenter trials of patients with diverse ethnic and racial
background who had pure class V disease. These patients
received mycophenolate mofetil (MMF) or intravenous
cyclophosphamide (IVC) as induction therapy for 24

weeks, with percentage change in proteinuria and serum
creatinine as end points. Weighted mean differences,
pooled odds ratios, and confidence intervals were
calculated by using a random-effects model. A total of 84
patients with class V disease were divided into equal
groups, each group had comparable entry variables but
one received MMF and one received IVC. Within these
groups, 33 patients on MMF and 32 patients on IVC
completed 24 weeks of treatment. There were no
differences between the groups in mean values for the
measured end points. Similarly, no difference was found
regarding the number of patients who did not complete
the study or who died. In patients with nephrotic
syndrome, no difference was noted between those treated
with MMF and IVC regarding partial remission or change
in urine protein. Hence we found that the response to
MMF as induction treatment of patients with class V LN
appears to be no different from that to IVC.

Kidney Int. 2010 Jan;77(2):152-60. Epub 2009 Nov 4.

Mild acute kidney injury is associated with increased

mortality after cardiac surgery in patients with eGFR <

60 mL/min/1.73 m(2).

KOLLI H, RAJAGOPALAM S, PATEL N, RANJAN R,
VENUTO R, LOHR J, ARORA P.

Division of Nephrology, State University of New York at

Buffalo, Buffalo, NY, USA.

Background: A small increase in serum creatinine after
cardiac surgery has been associated with increased
mortality. However, it is unclear whether this association
varies with baseline renal function.

Methods: We retrospectively reviewed data on 1359
patients who underwent cardiac surgery over a 4-year
period in two tertiary care hospitals including demographic
data, comorbid conditions, and intra- and postoperative
complications using a standardized form. We followed
patients for 90 days postoperatively and death rates and
length of hospital stay were noted.

Results: The incidence of acute kidney injury (AKI) after
cardiac surgery was 40.2%. Patients were grouped into
terciles based on change in serum creatinine. Kaplan-Meier
survival analysis and Cox regression analysis showed that
the development of AKI with a small increase in serum
creatinine of more than 0.3 mg/dL from baseline (tercile 3)
was associated with a higher risk of mortality within 90
days and 7 days longer hospitalization following a cardiac

24

Bangladesh  Renal  Journal Vol. 29, No. 1, June 2010



30

surgery. Stratified analysis showed that only patients with
baseline eGFR < 60 mL/min/1.73 m (2) had fivefold higher
mortality with rise of serum creatinine >0.3 mg/dL.

Conclusions: Patients with baseline eGFR < 60 mL/min/
1.73 m(2) had increased risk of mortality after cardiac
surgery with a small increase in serum creatinine whereas
a similar increase in serum creatinine in those with eGFR
e” 60 mL/min/1.73 m(2) did not increase mortality.

Ren Fail. 2010;32(9):1066-72.

Urinary cystatin C is diagnostic of acute kidney injury

and sepsis, and predicts mortality in the intensive care

unit.

NEJAT M, PICKERING JW, WALKER RJ, WESTHUYZEN
J, SHAW GM, FRAMPTON CM, ENDRE ZH.

Department of Medicine, University of Otago

Christchurch, Riccarton Avenue, Christchurch 8140, New

Zealand. maryam.nejat@otago.ac.nz

Introduction: To evaluate the utility of urinary cystatin C
(uCysC) as a diagnostic marker of acute kidney injury
(AKI) and sepsis, and predictor of mortality in critically ill
patients.

Methods: This was a two-center, prospective AKI
observational study and post hoc sepsis subgroup
analysis of 444 general intensive care unit (ICU) patients.
uCysC and plasma creatinine were measured at entry to
the ICU. AKI was defined as a 50% or 0.3-mg/dL increase
in plasma creatinine above baseline. Sepsis was defined
clinically. Mortality data were collected up to 30 days. The
diagnostic and predictive performances of uCysC were
assessed from the area under the receiver operator
characteristic curve (AUC) and the odds ratio (OR).
Multivariate logistic regression was used to adjust for
covariates.

Results: Eighty-one (18%) patients had sepsis, 198 (45%)
had AKI, and 64 (14%) died within 30 days. AUCs for
diagnosis by using uCysC were as follows: sepsis, 0.80, (95%
confidence interval (CI), 0.74 to 0.87); AKI, 0.70 (CI, 0.64 to
0.75); and death within 30 days, 0.64 (CI, 0.56 to 0.72). After
adjustment for covariates, uCysC remained independently
associated with sepsis, AKI, and mortality with odds ratios
(CI) of 3.43 (2.46 to 4.78), 1.49 (1.14 to 1.95), and 1.60 (1.16 to
2.21), respectively. Concentrations of uCysC were
significantly higher in the presence of sepsis (P < 0.0001) or
AKI (P < 0.0001). No interaction was found between sepsis
and AKI on the uCysC concentrations (P = 0.53).

Conclusions: Urinary cystatin C was independently
associated with AKI, sepsis, and death within 30 days

Crit Care. 2010;14(3):R85. Epub 2010 May 12

Enoxaparin versus unfractioned heparin as anticoagulant

for continuous venovenous hemodialysis: a randomized

open-label trial.

GARCÉS EO, VICTORINO JA, THOMÉ FS, RÖHSIG LM,
DORNELLES E, LOUZADA M, STIFFT J, DE HOLANDA
F, VERONESE FV.

Graduate Program in Medical Sciences: Nephrology,

Hospital de Clínicas de Porto Alegre, Federal University

of Rio Grande do Sul, Porto Alegre, Rio Grande do Sul,

Brazil.

Aim: In this study we aimed to compare the efficacy and
safety of enoxaparin with unfractioned heparin (UFH) as
anticoagulant for continuous venovenous hemodialysis
(CVVHD).

Methods: An open-label randomized controlled trial was
carried out in an intensive care unit (ICU) where 40 patients
with acute renal failure (ARF) who needed continuous
renal replacement therapy were randomized to receive UFH
(n=21) or enoxaparin (n=19). Coagulation parameters were
evaluated, and antithrombotic activity of UFH was
measured by activated partial thromboplastin time (aPTT)
and for enoxaparin by anti-factor Xa activity. Primary
outcomes were thrombosis of the extracorporeal circuit
and bleeding, classified as major or minor.

Results: Minor bleeding episodes were observed only in
patients anticoagulated with enoxaparin (26 vs. 0%,
p=0.018). Comparing patients with or without bleeding
after 24 hours of therapy, the level of anticoagulation
tended to be higher (anti-factor Xa: 1.62 vs. 1.13 IU/mL,
p=0.09) and the platelet count to be lower [107+/-53 vs.
229+/-84 (x10(3)/microL), p=0.09] in patients who bled, but
without statistical difference. Filter life span of enoxaparin
and UFH groups was similar (43+/-15 vs. 52+/-18 hr,
p=0.10), as well as the proportion of circuit clotting.

Conclusion: Weight-unadjusted enoxaparin in patients
with ARF in CVVHD was associated with an increased
rate of bleeding, a finding that addresses the need to adjust
drug dose and to monitor anti-factor Xa activity during
dialysis. No benefit to prolong dialysis circuit survival
was found with enoxaparin. In patients who do not present
contraindication for systemic anticoagulation, UFH
remains an effective and low-cost option.

Ren Fail. 2010 Jan;32(3):320-7.
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Sirolimus-based immunosuppression in kidney

transplantation for type 2 diabetic nephropathy.

VEROUX M, CORONA D, GIUFFRIDA G, GAGLIANO M,
VIZCARRA D, TALLARITA T, ZERBO D, GIAQUINTA
A, SORBELLO M, MACARONE M, VEROUX P.

Department of Surgery, Transplantation and Advanced

Technologies - Vascular Surgery and Organ Transplant

Unit, University Hospital of Catania, Catania, Italy.

veroux@unict.it

Introduction: Kidney transplantation is the best
replacement therapy of type 2 diabetic patients and
recently similar graft and patient survival between diabetic
and nondiabetic recipients has been reported. However,
standard immunosuppressive protocols are lacking. We
present our experience with sirolimus-based
immunosuppression in a population of 24 type 2 diabetic
patients who underwent a kidney transplantation.

Patients and methods: From January 2001 to December
2006, 396 kidney transplantations were performed. Twenty-
four patients had type 2 diabetes mellitus as a cause of
end-stage renal disease. They were randomized in two
groups: thirteen patients (group A) received an
immunosuppressive treatment with sirolimus, low-dose
tacrolimus and steroids, while 11 patients (group B)
received sirolimus, mycophenolate mofetil and steroids.

Results: Clinical characteristics were similar between the
two groups. A slightly better kidney functionality was
observed in group B patients. There were neither acute
rejection episodes nor severe infectious complications in
both groups. One patient in each group underwent a foot
amputation. Graft and patient survival was 100% for both
groups at a median follow-up of 29 months.

Conclusions: Sirolimus-based immunosuppression is safe
and efficacious in type 2 diabetic patients who underwent
a kidney transplantation, allowing a better glucose
metabolism control

Urol Int. 2010;84(3):301-4. Epub 2010 Apr 13.

Effect of telmisartan, valsartan and candesartan on

mycophenolate mofetil pharmacokinetics in Japanese

renal transplant recipients.

MIURA M, SATOH S, KAGAYA H, SAITO M, INOUE T,
OHKUBO T, HABUCHI T, SUZUKI T.

Department of Pharmacy, Akita University Hospital,

Akita, Japan. m-miura@hos.akita-u.ac.jp

Objective:  The aim of this study was to elucidate the
effect of the peroxisome proliferator-activated receptor-
gamma (PPAR-gamma) activating angiotensin receptor

blocker (ARB) telmisartan and the non-PPAR-gamma
activating ARB valsartan and candesartan on
mycophenolic acid (MPA) pharmacokinetics in renal
transplant recipients.

Methods: Recipients (n = 10 each group) were randomly
given either 40 mg of telmisartan, 80 mg of valsartan or 8
mg of candesartan cilexetil for at least 6 months, and no
ARB. Blood was sampled a year after transplantation.

Results: Dose-adjusted maximum and trough plasma
concentration of MPA co-administered with telmisartan
were the lowest in all groups. The mean dose-adjusted
area under the concentration curve from 0 to 12 h (AUC(0-
12)) and AUC(0-6) of MPA co-administered with telmisartan
were significantly lower than that without ARB (98 vs. 138
ng x h/mL/mg, P = 0.0353 and 63 vs. 96 ng x h/mL/mg, P =
0.0305). Coadministration of valsartan and candesartan
did not alter MPA pharmacokinetics. The AUC ratio of
MPA glucuronide (MPAG)/MPA co-administered with
telmisartan was higher than that without ARBs, but not
significantly (14.2 vs. 9.1). The mean maximum and
minimum plasma concentrations of telmisartan (40 mg) after
oral administration were 84 and 15 ng/mL, respectively,
and that of valsartan (80 mg) 2220 and 441 ng/mL,
respectively. Plasma concentrations of candesartan in most
transplant patients were not observed 19 h after oral
administration of candesartan cilexeil (8 mg).

Conclusions: The degree of drug interaction between MPA
and telmisartan was significantly greater than that between
MPA and valsartan or candesartan. Uridine diphosphate-
glucuronosyltransferase (UGT) 1A9 has been identified
as a PPAR-gamma target gene. UGT induction by
telmisartan might stimulate MPA glucuronidation. A
combination of telmisartan and mycophenolate mofetil
might require periodic monitoring of MPA.

J Clin Pharm Ther. 2009 Dec;34(6):683-92.

Intragraft cytomegalovirus infection: a randomized trial

of valacyclovir prophylaxis versus pre-emptive therapy in

renal transplant recipients.

REISCHIG T, NEMCOVÁ J, VANECEK T, JINDRA P, HES
O, BOUDA M, TRESKA V.

Department of Internal Medicine I, Charles University

Medical School and Teaching Hospital, Pilsen, Czech

Republic. reischig@fnplzen.cz

Background: In a randomized study, we observed a higher
incidence of biopsy-proven acute rejection with pre-
emptive valganciclovir therapy as compared with
valacyclovir prophylaxis for prevention of cytomegalovirus
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(CMV) disease after renal transplantation (RTx).
Persistence of the virus within the allograft could stimulate

the alloimmune response. The aim of our study was to

evaluate intragraft CMV infection in patients randomized

to the trial.

Methods: RTx recipients at risk of CMV were randomized

to pre-emptive therapy with valganciclovir (n=36) for

significant CMV viraemia (> or =2,000 copies/ml by

quantitative PCR in whole blood samples) or 3-month

prophylaxis with valacyclovir (n=34). Renal biopsies

performed during 12 months post-RTx were analysed for

the presence of CMV by real-time PCR and

immunohistochemical staining.

Results: A total of 35 patients (59 biopsies) in the pre-

emptive group and 31 patients (57 biopsies) with

valacyclovir prophylaxis had > or =1 biopsy specimen

with sufficient material for intragraft CMV determination.

Cumulative incidence of intragraft CMV infection was 14%

and 7% (P=0.315) with pre-emptive therapy and

prophylaxis, respectively. Patients at risk for primary CMV

infection (CMV serological donor-positive and recipient-

negative) were at higher risk for intragraft CMV infection

(40% versus 5%; P=0.008). CMV viraemia at the time of

biopsy was associated with the presence of CMV within

the allograft (P<0.001).

Conclusions: During the first year after RTx, the incidence

of intragraft CMV infection was relatively low with

comparable rates in patients managed by pre-emptive
valganciclovir therapy and valacyclovir prophylaxis.

Antivir Ther. 2010;15(1):23-30.

Prevalence of anemia and its impact on mortality and

hospitalization rate in predialysis patients.

VOORMOLEN N, GROOTENDORST DC, URLINGS TA,
BOESCHOTEN EW, SIJPKENS YW, HUISMAN RM,
KREDIET RT, DEKKER FW

Department of Clinical Epidemiology, Leiden University

Medical Center, Leiden, The Netherlands.

Background/Aim: Anemia is associated with increased
mortality and morbidity in both early and very late stages
of chronic kidney disease (CKD). The aim of this study
was to assess whether anemia is a risk factor for mortality
or hospitalization in CKD stage 4-5 predialysis patients
not yet on dialysis.

Methods: Incident predialysis patients were included
between 1999 and 2001 and followed until January 2008 or
death. Anemia was defined as mean hemoglobin (Hb) < or
=11 g/dl in the 3 months before the start of predialysis.
Associations were assessed by Cox regression, linear and
logistic regression analysis.

Results: A total of 472 patients were included (median follow-
up time 12 months, 11% died, 79% started dialysis). Mean Hb
was 11.2 g/dl (minimum 7.6, maximum 16.9). Forty-eight percent
of patients had anemia at the start of predialysis care. The
adjusted mortality risk (hazard ratio, 95% confidence interval)
for anemic compared to nonanemic patients was 1.92 (1.04,
3.52). Anemia tended to be related to all-cause but not to
non-dialysis-related hospitalization risk.

Conclusion: At the start of predialysis care, 48% of patients
had anemia. Anemia as defined in guideline targets is not
associated with an increase in hospitalizations not related
to renal replacement therapy, but is likely an important risk
factor for mortality in predialysis patients.

Nephron Clin Pract. 2010;115(2):c133-41. Epub 2010 Apr 22.
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Important Announcement of the ERA/EDTA

On 19th May the European Parliament adopted legislation
setting out common quality and safety standards of organs
for transplantation. EKHA representatives, of which ERA-
EDTA is a founding member, was present at all stages of
the legislation preparation, providing expert input at the
European Commission’s stakeholder group during the
drafting of the proposal as well as advising the European
Parliament and the Council on various amendments such
as those pertaining to living donation. The consolidated
text of the final Directive can be found at the following
link: http://www.europarl.europa.eu/sides/
getDoc.do?pubRef=-//EP//TEXT+TA+P7-TA-2010-
0181+0+DOC+XML+V0//EN&language=EN#title3

The accompanying Action Plan instead can be found here:
http://ec.europa.eu/health/ph_threats/human_substance/
oc_organs/docs/organs_action_en.pdf

Apply for an ISN Educational Ambassador to Visit Your

Center

ISN COMGAN and its Education Committee believe the
most effective teaching takes place in face-to-face, hands
on settings. ISN is now extending its traditional CME
lecture program to offer renal centers in emerging countries
the opportunity to invite an established expert (ISN
Educational Ambassador) from outside to come to your
institution and remain for a period of 1–4 weeks to provide
hands on teaching and help to establish new programs
that would benefit patient care. Experts may be selected
directly by the center, or ISN will match the needs of the
center with qualified experts who have volunteered to
become educational ambassadors. Costs of travel will be
covered by ISN, centers are asked to provide local
accommodations.

Tired of reading journals, reviews and textbooks written
by distant experts that cannot answer your questions or
give advice? Invite the expert to come to you! This new
program offers support for a unique opportunity to start
new programs and expose your students, residents,
fellows and practioners to in depth contact with an
established ISN teacher whose experience and expertise
matches your needs.

More information and application forms are available at
http://www.nature.com/isn/society/outreach/isn_20090.
html

Announcements

Become an Educational Ambassador for ISN

The ISN seeks qualified nephrologists willing to visit a
renal center in a developing country for as little as 1–2
weeks to help establish or upgrade a new clinical program
(e.g. peritoneal dialysis, management of AKI, pediatric
nephrology, renal pathology, many others). Expertise will
be matched with needs outlined in applications for
assistance from developing country centers. Timing is
flexible and negotiable. Both all nephrologists with a
hospital or university teaching position and an existing or
potential interest in international renal health care are
welcomed. Travel costs are paid by ISN, and local
accommodations will be provided by host centers.

You can volunteer to visit a developing renal center that
needs your help in a part of the world you would not
ordinarily see, experience a unique professional
opportunity for service and interaction with local providers,
make a contribution to improving renal care in the emerging
world and promote international understanding and
collaboration. If you are someone who sees yourself as a
concerned citizen of the global health community, this
program is a way to demonstrate that commitment by
sharing your expertise where it is most needed.

If you are an emerging center that would like to benefit
from the visit of an Educational Ambassador ISN is now
also welcoming application requests for training!
Applications must be received by May 1st.

More information and application forms are available at
http://www.nature.com/isn/society/outreach/isn_20090.
html

The 17th Budapest Nephrology School (Nephrology,

Hypertension, Dialysis, Transplantation) ISN, ERA-EDTA

and ISP 26 - 31 August, 2010

To be held at the Semmelweis University with the
participation of distinguished international faculty. One
of the best known refreshing courses on nephrology has
attracted many young physicians from Europe and around
the world during the past decade. The course is designed
to meet the requirements of 33 European/US CME credit
points. For Hungarian participants the course is accredited
by OFTEX for 50 credits.

.
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On the “Meet the Professors” session which was a
successful initiative made last year, Participants may
discuss their experiences and observations with the
distinguished international faculty.

On the successful poster section Participants may
demonstrate their own research results in basic and clinical
sciences.

News in 2010: this year the official hotel of the Budapest
Nephrology School is the four-star Mercure Budapest
Korona located in the heart of the city and the social
programs have been widened with the half-day Sightseeing
Tour in Budapest including the visit of the Hungarian
Parliament.

Participation fee (650 Euro - early bird, 700 Euro - late bird)
includes: attendance at nephrology refresher CME course;
certificate of attendance; coffee breaks and lunches;
attendance at the 8th International Wine and Health

Symposium; visiting an organ concert at St. Stephen’s
Basilica; Sightseeing Tour with Parliament visit;
attendance at the Evening Danube Cruise; Farewell
Reception; support for buying the book of Nephrology,
Hypertension, Dialysis, Transplantation (Eds: Thomas E.
Andreoli, Eberhard Ritz, László Rosivall) and Hungarian
hospitality. ERA-EDTA grants are available (www.ndt-
educational.org/Budapest2010.html).

For further information please visit the official website:
www.bns-hungary.hu

László Rosivall, MD, PhD, DSc Fax: +361-2100-100

Professor of Pathophysiology

Semmelweis University, Institute of Pathophysiology

Nephrology Research and Training Center

Nagyvárad tér 4, 1089 Budapest, Hungary

Email: rosivall@net.sote.hu
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