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Introduction
Magnesium ions are pivotal in the transfer, storage and
utilization of energy1. It is the most abundent intracellular
divalent cation2-4. The adult human body contains 21 g to
28g of magnesium . Of this, about 60% is in the bone , 20%
in skeletal muscle ,19% in others cells and 1% in
extracellular fluid5. The normal level of magnesium (mmol/
1) in the body fluids is 0.70-1.00 in serum/plasma, 0.5 in
interstitial fluid and 13 in intracellular fluid respectively5-6.
Magnesium plays an important role in glucose
homeostasis, being a cofactor of many enzymes, especially
those utilizing high energy phosphate bonds7. Magnesium
is involved on multiple levels of insulin secretion, binding
and activity. Low level of magnesium can reduce secretion
of insulin by the pancrease. Magnesium plays an important
role in insulin action8. Insulin itself has been demonstrated
to be an important regulatory factor for intracellular
magnesium accumulation 9. In fact, in vitro and in vivo
studies have demonstrated that insulin may modulate the
shift of magnesium from extracellular to intracellular

Role of Ionized Magnesium in Type 2 Diabetic Subjects
M RAHMAN1, MN ISLAM2, MB ISLAM3, S SATTER4, L ALI5

Abstract
A study was carried out among 60 subjects of 40 -50 years age
group. The objective of the study was to explore the
interrelationship between serum and intracellular magnetium
in varying levels of hyperglycemia. The study samples were in
two groups, normal Control and Diabetic group. Their age,
BMI, Pressure were well matched. They were evaluated for
serum glucose, serum insulin, serum and red blood cell Mg2+

in fasting and after 2 hrs of glucose load. Serum glucose was
estimated by enzymatic colorimetric (God-Pap) method, insulin
was estimated by immulite chemiluminescent immunoassay
method and Mg2+ was estimated by ion sensitive electrode
method.

Student’s ‘t’ test was done to see the level of significance
(95% CL). The study revealed that the diabetic groups had

2.5 times higher fasting serum glucose level compared to the
control groups (p<0.001). Fasting serum insulin level was
similar in both groups. Insulin level two hours after glucose
load was almost 1.5 times higher in control subjects as
compared to the diabetics (p<0.001). Fasting and two hours
serum Mg2+ levels were significantly lower in the diabetic
groups as compared to that of controls. Red blood cell Mg2+

both fasting and two hours after glucose load were
significantly lower in diabetic subjects as compared to
controls (p<0.001). From the present study, in spite of many
limitations, it may be suggested that reduced ionized serum
and intraerythrocytic Mg is found in diabetic subjects caused
by hyperglycemia.

Bang. Renal J. 2005; 24(1): 1-4)

space10. The intracellular magnesium have a key role on
modulating insulin mediated glucose uptake. Magnesium
supplementation improves insulin sensitivity as well as
insulin secretion in patients with Type 2 Diabetes11

Magnesium deficiency has been shown to promote insulin
resistance in multiple studies12. Hypomagnesemia and low
erythrocytic magnesiumin content are both common
findings in Type l and Type2 diabetes mellitus
Hypomagnesemia in diabetic subjects correlates with the
severity of diabetic state, glucose disposal and
endogenous insulin secretion. Magnesium depletion in
diabetes is thought to be due to osmotic diuresis”. A
relationship between hypomagnesemia and diabetic late
complication has been shown in several studies, although
the mechanism is still unknown. Magnesium deficiency
has been implicated in the pathogenesis of both
macrovascular as well as microvascular complications of
diabetes13-14. Due to racial, ethnic and environmental
variations in this subcontinent, the diabetic subjects are
prone to various kinds of trace element deficiency. Out of
these magnesium has got the prime importance. As there
is increasing evidences that deficiency of magnesium
within the cells is one of the important biochemical change
in the development of complications in diabetes mellitus,
it is necessary to measure magnesium in diabetic subjects.
So, magnesium estimation has got a pivotal role in the
management of diabetic complications because if the
diabetic subjects are hypomagnesemic then magnesium

Bangladesh  Renal  Journal
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supplementation may prevent further complication or at
least prolongs it.

Materials and Methods
The study was conducted at the department of Biomedical
Research Group, Bangladesh Institute of Research and
Rehabilitation in Diabetes, Endocrine and metabolic
disorders (BIRDEM) during the period of July 2000 to
June 2001. There was a total of 60-subjects, between 40-50
years age group, 30 normal (control) and 30 newly
diagnosed diabetics. The inclusion criteria for control were
apparently normal healthy subjects without any family
history of diabetes up to second generation. Patients
having the history of any clinical conditions other than
diabetes which may be associated with hypomagnesemia,
diabetes with pancreatic calcification, subjects with liver
& kidney diseases & patients having a history of increased
alcohol consumption were excluded from the study. Proper
history was taken in pre structured form followed by
appropriate medical examination. Those patients who
fulfilled the eligibility criteria were enrolled after informed
consent.

Subjects were requested to fast over night (12 hours) In
the next morning, fasting and 2 hours blood samples after
75 gm oral glucose load were collected in glass test tubes.
After centrifuging, the supernatent serum was kept frozen
until assayed. Serum was analyzed for glucose, lipid

profiles, insulin and magnesium. For determination of
erythrocyte magnesium, blood was taken in a heparinized
acid washed test tube and to separate the erythrocyte
from plasma, blood samples were centrifuged. Supernatant
was withdrawn and the cells were washed with ice cold
sucrose solution. Cells were lysed by Titron X 100 and
vortexing the sample. Then the samples were suspended
in a buffer solution. After that addition of deioniized water
and estimation of intraerythrocytic magnesium. Glucose
was estimated by enzymatic colorimetric method15. Insulin
was estimated by Immulite chemiluminescent
immunoassay method 16 . Lipid profiles were estimated by
enzymatic colorimetric method17-19 Serum and
intraerythrocytic magnesium were estimated by ion
sensitive electrodemethod by using Nova-8 analyzer.The
collected data were subsequently analyzed and interrupted
by appropriate statistical package.

Results
The charecterstics of study subjects and blood pressure
shown in Table -1.The mean age of the two study groups
were almost similar. The BMI,systolic and diastolic blood
pressure of the two groups were also matched.

Serum values of lipid profile are given in Table 2. Except in
case of total cholesterol, the diabetic subjects had similar
lipid profile with that of the control subjects. Total serum
cholesterol were significantly higher in the diabetic
subjects as compared to control subjects.

Table-I
Clinical and anthropometric features of the study subjects

Groups Age (Years) BMI(kg/m2) SBP(mmHg) DBP((mmHg)

Control (n=30) 45.17 + 2.79 26.50+ 1.79 122.83+5.20 79.33+4.30

Diabeti c(n=30) 46.30+2.41 27.26+1.60 127.17+5.97 79.33+4.57

t/p Values

Control vs Diabetic  -3.61/0.038 -1.73/0.089 -2.99/0.004 0.001/1.00

Results are expressed as mean+SD.

BMI-Body mass index, SBP=Systolic blood pressure, DBP=Diastolic blood pressure.

Table-II
Lipid profile of different groups of the study subjects

Groups Tchol (mg/dl) TG (mg/dl) HDL CHOL (mg/dl) LDL CHO L(mg/dl)

Control 180.60+23.61 166.73+44.32 32.67+5.19 114.59+23.54

Diabetic t/p values 196+15.97 180+41.81 33.67+5.23 126.33+13.86

Control vsDiabetic -2.96/0.004 -1.19/0.238 -0.743/0.460 -2.36/0.023
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Fasting (FS Mg2) and two hours serum Mg2+(2HS Mg2+)
levels were significantly lower in the diabetic group as
compared to that of controls (p.0.001). When compared within
the groups, in diabetic subjects 2HSMG is significantly
lowered than FS Mg2+ (p<0:001).Red blood cell Mg2+, both
fasting(FRBC Mg2+) and two hours after glucose load
(2HRBC Mg +) were significantly lowered in diabetic subjects
as compared to control s(p<0.001). When compared within
the groups in diabetic subjects, 2HRBC Mg2+ was highly
significantly lowered than FRBC Mg z+(p<0.001) and it was
also sufficiently lowered in controls (p<0.01).

Table 4 presents the diabetic groups had almost 2.5 times
higher fasting serum glucose level compared to control
groups (p<0.001). Although the fasting serum insulin levels
were similar in both the groups. Insulin levels two hours
after glucose load were almost 1.5 times higher in control
subjects as compared to the diabetic (p<0.00 1).

Discussion
The almost universal involvement of magnesium in a wide
array of cellular processes, critical to both glucose and

insulin metabolism is well appreciated. Though the role of
magnesium in the various metabolic processes of the body
is established, the presise imbalance of the element
particularly within the cell of the diabetic patients in relaton
to insulin resistance have not yet been settled. One of the
major reasons for the controversy is the dissimilar response
of the extracellular and intracellular fluid compartments in
a magnesium deficient state. It has been claimd that
erythrocyte magnesium level may reflect total magnesium
more accurately than that of serum level. The present study
is the first attempt to establish a new method using Ion
Sensitive Electrode(ISE) based autoanalyzer for a
comprehensive estimation of serum and erythrocyte
magnesium. The relatively large number of elderly Diabetic
patients in Bangladesh, who do not present with
ketoacidosis inspite of moderate to severe degree of
hyperglycemia and are free from dyslipidaemia and
hypertension, provide a unique model for such studies.

As it can be seen in Table 1, a group of newly diagnosed
Diabetic subjects were found with mean (± SD) body

Table-III
Serum and RBC Magnesium of different groups of the study subjects

Groups FS Mg 2+ 2HS Mg2+ FRBC Mg2+ 2HRBC Mg2+                   Paired t-test(t/pvalues)(mmol/1)

(mmol/1) (mmol/1) (mmol/1) (mmol/1) FS Mg 2+ FRBC Mg 2+
& &

2HS Mg 2+ 2HRBC Mg 2+

Control 0.47+0.02 0.48+.03 1.82+0.23 1.73+0.18 -1.18/0.246 2.60/0.014

Diabetic 0.44+0.03 0.42+.02 1.75+0 1.56+0.19 6.89/0.001 11.44

t/p values

Control vs 4.04/0.00 7.94/0.001 1.26/0.213 3.52/0.001
Diabetic 1

Table-IV
Glycemic status , Serum insulin levels of the study subjects

Groups FSG 2HSG FSI 2HSI                  Paired t-test (t/pvalues)
(mmol/1) (mmolll) (pmol/1) (pmol/1) FSG & FSI &

2HSG 2HSI

Control 4.72±0.50 6.15+0.49 73.84 483,15 -27.20/0.001 -8.86/0.001
(42.60-152.65) (151.94-1341.90)

Diabetic 10.14+1.74 15.33+2.11 69.94 272.29 -12.52/0.001 -7.51/0.001
(22.72-124.96) (42.60-482.80)

t/p values                         u/p values

Control vs 16.40/0.001  23.18/0.001 399/0.451 134/0.001

Diabetic

Role of Ionized Magnesium in Type 2 Diabetic Subjects M Rahman et al
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weight of 27.26±1.60 Kg and they had blood pressure and
serum lipid levels within the normal range. We could get a
control group with all parameters matched except serum
cholesterol , which slightly higher in the diabetic groups.
As compared to control the diabetic subjects had reduced
value of Mg2+ both in serum and erythrocytes.
Mg2+concentrations in the controls do not vary which
indicate that the Mg 2+ homeostasis is well maintained by
the intact insulin secretion.In contrast , significantly low
value of both serum and intracellular Mg2+after 2 hrs of
glucose load in comparison to that of fasting levels may
indicate the accelerated excretion of Mg 2+through the
renasl tubules. Thus in diabetic, low erythrocyte and
plasma Mg2+ concentration may develop due to two
reasons; firstly due to poor gastrointestinal uptake and
secondly due to accelerated renal tubular excretion as a
result of osmotic diuresis. This, however, does not exclude
the fact that turnover of Mg2+ may be increased with no
net increase in the intracellular content.The disturbed
electrolyte homeostasis may reflect the depressed activity
of Na-K-ATPase pump as postulated by others20. The
factors responsible for the reduced enzyme activity are
not known at present. So the membrane change in the
diabetic red cell may contribute to the alteration of ion
across the cell membrane. Fluctuation in the electrolyte
contents of the erythrocytes may be indicative of unstable
intracellular electrolyte turnover in the diabetic subjects.
Decreased magnesium level in serum had been reported
earlier in the Bangladeshi diabetic population21. It is
established that hypomagnesemia may influence the
chemical events responsible for long term diabetic
complications. Although levels of serum glucose both
fasting and 2h AG are considerably higher (2.5 times) in
the Diabetic subjects as compared to Controls, serum
insulin both the groups showed similar levels. Instead.
serum insulin levels, 2 hrs after glucose load is 1.5 times
higher in Control subjects as compared to Diabetic
subjects, p<0.05 (Table 4b).

This is the first study in our population to estimate the
intraerythrocytic magnesium in relation to insulin resistance
and (3 cell function in type 2 Diabetic subjects. The
standardization of the ISE based technique in the present
study will make it easier to undertake further in detailed
study in this area.
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Introduction
Secondary hyperparathyroidism and renal bone disease
are invariable consequences of chronic kidney disease
(CKD). Reduced calcitriol biosynthesis by the failing
kidney is responsible for elevated serum PTH in early
CKD1,2 and the treatment with calcitriol in these patients
corrects the hyperparathyroidism3.

In advanced CKD, besides calcitriol deficiency,
hypocalcemia and hyperphosphatemia aggravates the
secondary hyperparathyroidism and renal bone disease
in both pre-dialysis and maintenance dialysis patients4.
Serum phosphate correction with protein restricted diet
and phosphate binders5,6

, calcitriol therapy7 and
maintenance dialysis with positive calcium and negative
phosphate balance ameliorates the hyperphosphatemia,
hypocalcemia and hyperparathyroidism and heals the renal
bone disease8. But development of hypercalcemia9 and

Intact Parathyroid Hormone, Calcium, Phosphate and
Radiological Changes in Maintenance Haemodialysis and

Newly Diagnosed End Stage Renal Disease Patients
R HADA, S KHAKUREL, RK AGRAWAL

Dr. Rajani Hada, Dr. Sudha Khakurel, Dr. Rajendra Kumar Agrawal,
Nephrology Unit, National Academy of Medical Sciences, Bir
Hospital, Kathmandu, Nepal, 2005.

Address of correspondence : Dr. Rajani Hada,  Nephrology
Unit, National Academy of Medical Sciences, Bir Hospital,
Kathmandu, Nepal, 2005.

Summary
Hyperparathyroidism and renal bone disease are consequences
of chronic kidney disease (CKD). Present study aimed to compare

serum intact parathyroid hormone (PTH), calcium, phosphate

and radiological changes of end stage renal disease on

maintenance haemodialysis (ESRD on MHD) and newly

diagnosed end stage renal disease (NESRD) patients. Fasting

serum was collected from 23 ESRD on MHD on calcium acetate

therapy with duration of dialysis 22 + 3 months and 23 NESRD

without previous treatment and all were subjected to X-ray hands

A/P view and X-ray lumbosacral spine lateral view. ESRD on

MHD showed significantly lower PTH (p<0.0001), higher

calcium (p<0.00001) and lower phosphate (p<0.05) than

NESRD. On grouping of study population according to K/

DOQI guideline (optimal PTH 150 - 300 pg/ml), suboptimal

PTH was found in 82.6% ESRD on MHD (65.2% having

<100 pg/ml) and 30.4% NESRD and hyperparathyroidism was

found in 13% ESRD on MHD and 43.5% NESRD.

Hyperphosphatemia (>5.5mg/dl) was present in 91.3% ESRD

on MHD and 87% NESRD with significant difference (p<0.01).

Severe hypocalcemia (mean: 6.6 mg/dl) was observed in 91.3%

NESRD patients. ESRD on MHD showed significantly lower

PTH (p < 0.05) with high dialysate calcium (1.75mmo1/1)

than with low dialysate calcium (1.25mmo1/1). Osteopenia

was the predominant radiological finding in both groups with

no difference. Hyperparathyroidism, hyperphosphatemia and

hypocalcemia become severe in advanced CKD if not treated

earlier and maintenance haemodialysis can control them

without calcitriol therapy. In MHD patients,
hyperphosphatemia still remains a significant problem and
high dialysate calcium might cause undue suppression of PTH.

(Bang. Renal J. 2005; 24(1): 5-11)

adynamic bone disease with vigorous control of
parathyroid hormone10 by calcitriol therapy limits its
irrational use.

Since the initiation of nephrology service in Nepal by
starting intermittent peritoneal dialysis in 1973 and
haemodialysis in 1987 in Bir Hospital’’ and expansion of
the service to other centers after 1995 to cope up the
increasing number of end stage renal disease (ESRD)
patients12, all the CKD patients are treated with phosphate
binders and calcitriol therapy. But till date no study is
carried out on renal bone disease and secondary
hyperparathyroidism and beneficial and adverse effects
of calcitriol and phosphate binder therapy in Nepalese
CKD patients. So the purpose of this study was to initiate
the study on renal bone disease in Nepalese CKD patients
and to evaluate and compare the incidence of
hyperparathyroidism, hypocalcemia, hyperphosphatemia
and the radiological changes in end stage renal disease
on maintenance haemodialysis (ESRD on MHD) patients
with more than 6 months of dialysis but without calcitriol
therapy for at least 12 weeks and newly diagnosed end
stage renal disease (NESRD) patients not on phosphate
binder, calcitriol therapy and protein restricted diet.

Bangladesh  Renal  Journal
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Materials and methods
Twenty three end stage renal disease patients (16 male
and 7 female) on maintenance haemodialysis for more than
6 months (19 in Bir Hospital and 4 in National Kidney
Center) were included initially for the study. Their median
age was 51 (range 25 to 71) years and the etiology of their
renal failure was chronic glomerulonephritis 14, diabetic
nephropathy 3, hypertensive nephrosclerosis 2, autosomal
dominant polycystic kidney disease 2 and chronic
tubulointerstitial nephropathy 2. Six Patients were taking
calcitriol therapy and it was stopped for washout period
of 12 weeks. All were receiving calcium acetate as the
phosphate binder in different dosage and twice weekly
haemodialysis with total duration of 8 hours/week.
Monthly serum calcium and serum phosphate were
estimated and the dosage of phosphate binder (calcium
acetate) was adjusted accordingly. At the time of sample
collection 5 (10.9%) patients were receiving 2 tablet of
calcium acetate with total elemental calcium of 338 mg/day
and 18 (39.1%) patients were receiving 3 tablets of calcium
acetate with total elemental calcium of 507 mg/day. 8
(17.4%) patients were having acetate dialysis with
dialysate calcium concentration of 1.25 mmol/l and 15
(32.6%) patients were on bicarbonate dialysis with
dialysate calcium concentration of 1.75 mmol/l. All were
on protein restricted diet of 1 gm/kg/day as prescribed at
the time of initiation of dialysis but diet analysis and re-
prescription of diet was not done for the study. The
duration of haemodialysis of these patients by the time of
sample collection ranged from 6 to 78 months (22 ± 3 months,
mean + SEM, median 22 months). Later twenty three newly
diagnosed end stage renal disease patients (16 male and 7
female) attending Bir hospital emergency and nephrology
out-patient department needing urgent dialysis but not
on previous therapy with phosphate binder and calcitriol,
not on protein restricted diet and not on follow up for
kidney disease were included. Patients with acute on
chronic kidney disease and chronic kidney disease on
regular follow up and reaching recently in ESRD stage
were excluded from the study. Their median age was 41
(range 13 to 68) years and the a etiology of end stage renal
disease was chronic glomerulonephritis 16, diabetic
nephropathy 2, hypertensive nephropathy 4 and reflux
nephropathy 1. Their serum creatinine ranged from 7.9 to
21.5 mg/dl with mean + SD (12.8 + 4.4 mg/dl) and the
calculated creatinine clearance by Cockroft- Gault method
ranged from 3.16 to 9.7 ml/min with mean + SD (5.18 + 1.7
ml/min).

Patients were explained about the purpose of study and
written consents were obtained. In ESRD on MHD
patients, pre-dialysis fasting blood samples were collected
after overnight fast on the first dialysis day of the week
and in NESRD patients fasting blood samples were taken
after one session of life saving intermittent peritoneal
dialysis in 10 patients and without single dialysis in 13
patients. All patients were subjected to X-ray hands
anterior posterior view and X-ray lumbosacral spine lateral
view.

After collection of fasting blood, the serum was separated
and preserved in the freezer at -4°C for estimation of intact
parathyroid hormone once a week. But serum calcium,
phosphate and alkaline phosphatase were estimated on
the same day. The level of intact parathyroid hormone
was determined by immunoenzymatic assay using the
Biosource hPTH-EASIA (Enzyme Amplified Sensitivity
Immunoassay) and the normal value was 16-46 pg/ml.
Serum calcium was detected by o-Cresolphthalein Direct
Colorimetric method and the normal value was 8.8-10.2
mg/dl. Serum phosphate was estimated by Photometric
UV test and the normal value was 2.6-4.5 mg/dl. Serum
alkaline phosphatase was detected by Kinetic Photometric
test with normal value of 53-128 unit/L and it was not the
bone-specific isoenzyme. Serum albumin was not estimated
and corrected calcium value could not be calculated.

The result of this study was analyzed by using the SPSS
package. The results are expressed as mean + SD. The
difference between the groups is analyzed by student’s t
test for continuous variables (calcium and phosphate) and
Mann-Whitney U test for nonparametric variables (PTH
and alkaline phosphatase). Correlation is described with
the Pearson product moment coefficient.

Results
ESRD on MHD patients have significantly lower serum
PTH, phosphate and alkaline phosphatase and
significantly higher serum calcium than NESRD (Table - I).

On grouping of study population according to K/DOQI
guide line 13 (optimum serum PTH 150-300 pg/ml), there
was significant difference with suboptimal PTH in 82.6%
of ESRD on MHD (<100 pg/ml in 65.2% and <60 pg/ml in
30.4%) and 30.4% of NESRD (<100 pg/ml in 4.3%) and
hyperparathyroidism in 13% ESRD on MHD and 43.5%
NESRD (Table - II). In ESRD on MHD, undue suppression
of PTH was found in patients dialysed with higher dialysate
calcium concentration (1.75mmol/1) and optimum PTH was
found in patients dialysed with lower dialysate calcium
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concentration (1.25mmo1/1) with significant difference
(Table - III). In MHD patients the dosage of calcium acetate
(phosphate binder) did not influence the level of serum
PTH, calcium and phosphate.

On grouping of study population according to serum
calcium level (normal: 8.8 - 10.2 mg/dl) without correcting
for serum albumin value, there was significant difference
in ESRD on MHD and NESRD (Table - IV) with severe
hypocalcemia (mean + SD: 6.6 ± 1.0 mg/dl) in 91.3% NESRD
patients.

On grouping of study population according to serum
phosphate level (K/DOQI guideline with normal level 3.5 -
5.5 mg/dl) as shown in Table-V, we have not found
hypophosphatemia in both groups. ESRD on MHD and
NESRD showed hyperphosphatemia in 91.3% and 87%
patients respectively with no significant difference. But
level of hyperphosphatemia was significantly lower in
ESRD on MHD than in NESRD (mean + SD: 8.2 + 2.3 mg/dl
vs 11.2 + 3.6 mg/dl, p<0.01). Serum alkaline phosphatase

showed no relation with PTH in both groups. Serum PTH
showed negative correlation with serum calcium in both
groups with no statistical significance and positive
correlation with serum phosphate in both groups with
statistical significance only in NESRD with (r = 0.503 and
p<0.05).

The radiological findings in plain X-ray hands and
lumbosacral spine of study populations (Table - VI) did
not show significant difference between the groups and
there was no association of these changes with serum
PTH, calcium, phosphate and alkaline phosphatase in both
the groups. OA were present only in patients over 30 years
of age.

The product of serum calcium and serum phosphate both
in mg/dl was found to be <55 in 26% of ESRD on MHD
and 34.8% of NESRD and > 55 and in 74% of ESRD on
MHD and 65.2% of NESRD with no difference between
the groups. Vascular calcification did not show relationship
with the product of calcium and phosphate.

Table - I
Serum parathyroid hormone, calcium, phosphate and alkaline phosphatase of the study population

Groups Serum PTHa Serum Serum Serum Alkaline
(Pg/ml) calciumb Phosphate b Phosphatasea

(pg/ml) (mg/dl) (mg/dl) (U/L)

ESRD on MHD 118.7+195.8 9.6+1.2 7.9+2.3 116.4+120.5
(n=23)

NESRD 335.0+214.3 6.9+1.4 10.3+4.1 131.7+87.8
(n=23)

P value < 0.0001 < 0.00001 < 0.05 < 0.05

a Results expressed as mean + SD and significance.
Mann Whitney U test was performed as the test of
b Results are expressed as mean + SD and unpaired t test was performed as the test of significance

Table - II
Sub - grouping the study population according to PTH

level (K/DOQI)

PTH value(pg/ml) ESRD on MHD NESRD

(n=23) (n=23)

<150.000 19(82.6%) 7(30.4%)
150.000 - 300.000 1(4.3%) 6(26.1%)
>300.000 3(13% 10(43.5%)

p < 0.01 (Chi -Square test)

Table - III
Serum PTH of ESRD on MHD on sub-grouping
according to dialysate calcium concentration

Dialysate calcium Serum PTH

(pg/ml)

1.75 mmoU1 (n=15) 45.3+40.8

1.25 mmoUl (n=8) 256.4 + 289.9

p < 0.05 (ANOVA test)
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Discussion
In this study, any finding in NESRD patients are purely
due to the effect of severe chronic kidney disease as they
were without prior treatment with protein restricted diet,
phosphate binders and calcitriol and such findings may
or may not be comparable with other studies on pre-dialysis
ESRD patients, who were on regular treatment for renal
bone disease prior reaching ESRD. Moreover, these
NESRD patients are the perfect control to study the
beneficial effect of maintenance haemodialysis in
secondary hyperparathyroidism and renal bone disease.

In the present study parathyroid hormone of maintenance
haemodialysis patients are significantly lower than NESRD

patients indicating the beneficial effect of maintenance
haemodialysis in the control of hyperparathyroidism.
Reduction of serum PTH level was observed after l year of
MHD in 47.8% patients14.

The normal range of PTH in our laboratory is between 16-
46 pg/ml. K/DOQI guideline of National Kidney
Foundation13 has recommended the optimal PTH value in
ESRD patients to be 150-300 pg/ml to prevent adynamic
bone disease related to low or normal PTH10,11 On analysis
of the study population after grouping them accordingly,
we have found significant difference between two groups
with 82.6% of ESRD on MHD having sub optimal
parathyroid hormone whereas 43.5% of NESRD having
hyperparathyroidism.

Although PTH level in MHD patients could be high (50-
60%), normal (30-40%) and low or undetectable16, the sub
optimal parathyroid hormone in the study population with
PTH <150pg/ml in 82.6% patients with majority 65.2%
having <100 pg/ml and hyperparathyroidism with >300
pg/ml in 8.7% patients contradicts the study in Chinese
MHD patients17 with intact PTH >300 pg/ml in 46%
patients and <100 pg/ml in 18% patients and many other
studies on MHD patients where hyperparathyroidism is a
common finding18-19.

Hyperparathyroidism in MHD patients are reverted by
calcitriol7,9,20 and phosphate binder6 therapy. In the
present study the low level of PTH could be influenced by
treatment with calcium acetate as a phosphate binder as
none of them were on calcitriol for more than 12 weeks
although there was no difference of PTH between patients
with different dosage of calcium acetate.

High dialysate calcium (1.75mmo1/1) can cause undesirably
low PTH particularly if they are taking calcium containing
phosphate binder and/or calcitriol and low dialysate
calcium concentration (1.25mmol/1) worsens the
hyperparathyroidism21, 22. Similarly we have found
undesirably low PTH in MHD patients with high dialysate
calcium than with low dialysate calcium with significant
difference. So the dialysate calcium concentration of
1.5mmo1/1 is preferred in MHD patients on calcium
containing phosphate binder andlor calcitriol therapy23.

PTH value in MHD patient is also influenced by the
duration of dialysis with worsening of
hyperparathyroidism with prolonged dialysis24. But in this
study we have not found any association of PTH with the
duration of dialysis. Raised parathyroid hormone level
observed in 100% of NESRD patients with minimum of
92.9pg/ml supports that hyperparathyroidism is the

Table - IV
Sub grouping the study population according to serum

calcium level

Serum calcium(mg/dl) ESRD on MHD NESRD
(n=23) (n=23)

<8.8 4(17.4%) 21(91.3%)

8.8-10.2 13 (56.5%) 1(4.3%)

>10.2 6(26.1%) 1(4.3%)

P < 0.00001

Table - V
Sub grouping of the study population according to

serum phosphate level

Serum phosphate ESRD on MHD NESRD
(mg/dl) (n=23) (n=23)

<3.5 0(0%) 0(0%)
3.5-5.5 2(8.7%) 3 (13%)
>5.5 21 (91.3%) 20(87%)

P = NS (not significant)

Table - VI
Radiological Findings of the study population

ESRD on MHD NESRD P value

Osteopenia 17(73.9%) 15(65.2%) NS

Osteoarthrosis 11(47.8%) 10(43.5%) NS

Vascular calcification 6(26%) 2(4.3%) NS

Radius erosion 3 (13%) 4(17.4%) NS

Tuft erosion 2(8.7%) 4(17.4%) NS

Rugger jersey spine 1(4.3%) 2(8.7%) NS
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invariable consequence of chronic kidney disease if they
are not intervened earlier. Though hypocalcemia and
hyperphosphatemia have major role in the pathogenesis
of hyperparathyroidism in ESRD patients4, we have found
significant impact of hyperphosphatemia only in secondary
hyperparathyroidism of NESRD patients.

Significantly lower serum phosphate level observed in
ESRD on MHD than in NESRD in this study could be due
to additive effect of protein restricted diets, calcium
containing phosphate binder therapy25 and maintenance
dialysis with phosphate removal during dialysis26. But
still 91.3% of MHD patients showed hyperphosphatemia
and it is higher than described in 81% Chinese MHD
patients 17 indicating the need of much effort to control
the phosphate level in these patients. In this study
hyperphosphatemia observed in 87% of NESRD patients
with significantly higher mean phosphate value compared
to MHD patients indicates hyperphosphatemia is the
invariable consequence of CKD and becomes very severe
in advanced renal failure if not intervened earlier. In MHD
patients, calcium acetate in two different dosages was
prescribed during study period according to their serum
phosphate level but we have not found any difference of
phosphate level between them.

Serum calcium becomes normal in ESRD patients when
maintenance dialysis is started even without calcitriol
therapy and probably it is related to use of large oral dose
of calcium containing phosphate binder27. Similarly in this
study we have found significantly higher serum calcium
of ESRD on MHD than that of NESRD and probably it is
also related to regular dialysis and calcium acetate therapy.

Hypercalcemia can occur in MHD patients with large dose
of calcium containing phosphate binder or dialysis with
high dialysate calcium28,21. In MHD patients though we
have observed hypocalcemia in 17.4%, normocalcemia in
56.5% and hypercalcemia in 26.1% patients, calcium level
was not influenced by dose of phosphate binder, dialysate
calcium concentration and duration of dialysis.

Hypocalcemia developed in CKD patients due to calcitriol
deficiency and phosphate retention30 can be corrected
with calcitriol therapy20, calcium containing phosphate
binder therapy 6 and maintenance dialysis27. In the present
study as the NESRD patients were not treated previously,
91.3% of them have hypocalcemia with mean serum calcium
of 6.6 + 1.1 mg/dl indicating severe hypocalcemia is the
invariable consequence of advanced renal failure if they
are not treated earlier. Serum alkaline phosphatase is
significantly lower in ESRD on MHD than in NESRD but

we could not establish any relation of alkaline phosphatase
with PTH in this study. Biopsy proven renal bone disease
is described in moderate CKD patients even prior to
radiological changes31, in predialysis ESRD patients, in
MHD patients and in CAPD (continuous ambulatory
peritoneal dialysis) patients18,32,33. X-ray hand is evaluated
to be the most diagnostic radiological measure in ESRD
patients 34.In this study, the predominant radiological
changes observed in plain X-ray hand and lumbosacral
spine are the osteopenia and the osteoarthrosis in both
groups. Other findings were tuft erosion, radius bone
erosion, rugger jersey spine and vascular calcification.
None of these x-ray finding showed any difference between
the study populations. Although NESRD group has
significantly higher PTH level, the bony changes did not
show any’-relation with it. Osteopenia with decreased bone
density is the common X-Ray finding and it can be due to
secondary hyperparathyroidism, osteomalacia,
osteoporosis and adynamic bone disease8 In the present
study osteopenia is evident in patients with suboptimal,
optimal and high PTH level in both ESRD on MHD and
NESRD and we can not assume the osteitis fibrosa related
to high PTH and adynamic bone disease related to normal
/ low PTH in these patients with osteopenia. So, radiology
is not useful to diagnose renal bone disease and histology
should be the gold standard35

Conclusions and future recommendations

Hypocalcemia, hyperphosphatemia and hyper-
parathyroidism are the invariable consequences of chronic
kidney disease and it becomes severe in advanced renal
failure if not treated earlier. Maintenance haemodialysis
and calcium containing phosphate binder therapy can
control the hypocalcemia, hyperphosphatemia and
hyperparathyroidism even without calcitriol therapy.
Hyperphosphatemia still remains a significant problem in
maintenance haemodialysis patients and more effort
should be exercised for its meticulous control. Undue
suppression of parathyroid hormone has occurred in
maintenance haemodialysis patients and it is probably
due to high dialysate calcium with calcium containing
phosphate binder therapy. Plain X-ray is not very helpful
to diagnose renal bone disease and bone biopsy should
be done to evaluate it. Further elaborate research should
be done in Nepalese haemodialysis patients to identify
the etiology of excessive parathyroid hormone
suppression and to allocate the desired dialysate calcium
concentration.
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Introduction:
Urinary tract infection (UTI) have an incidence of 1.7 to
10.8% in the pediatric population1,2. Sequelae of UTI
include renal scarring3,4. Renal scarring can lead to
chronic hypertension and eventually renal
insufficiency5,6. Prompt antibiotic therapy may reduce
the incidence of renal scarring7. Diagnosis of UTI in adult
is easier to establish6. Urine cultures are the only method
of documenting a bacterial UTI. UTIs in children have a
greater likelihood of causing pyelonephritis when they
occur in combination with vesicoureteral reflux,
obstruction, or other urinary tract anomalies1,4.

Vesicoureteral reflux has been found in 35-40% of children
with urinary infection8. Renal scarring has been found in
a third of those with reflux, in 12% of all infected children
and in a quarter of those with a history of recurrent
urinary infection8. Twenty-five percent of end-stage renal
disease (ESRD) are due to UTI8. UTI has variable
presentation. In infancy, symptoms and signs are
nonspecific and hence difficult to recognize. The younger
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Abstract
Thirty children with culture proven symptomatic urinary tract
infection (UTI) were analyzed for their symptoms, macroscopic
nature of urine and microscopic examination of urine. Thirty
urine culture negative, asymptomatic children were taken as
control. It was observed that uncomplicated UTI was more
common (P<0.05). Equal number of UTI patients had
nonspecific and specific symptoms. Though statistically not
significant, pyuria and hematuria were observed in 66% and

60% of UTI patients respectively, but cloudy or high coloured
urine on naked-eye inspection was a significant observation
(P<0.001). UTI in children with nonspecific vague symptoms
remain undiagnosed and untreated leading to chronic kidney
disease (CKD). They can be diagnosed by simple urine
inspection in a clear test tube and urine culture.

(Bang. Renal J. 2005; 24(1): 15-18)

the child, the less localizing are the sign and symptoms.
The elderly child may have symptoms localizing to urinary
tract9. The typical feature of UTI in adult, like loin pain,
fever, dysuria and frequency, may not be present in
children10. Fever is absent in 50% of children, loin pain
cannot be reported by children before 4 to 5 years age,
dysuria-frequency not often recognised before 1.5 to 2
years of age and are frequently lacking in children with
acute pyelonephritis. Neonatal UTI has septicaemia like
features with minimal or no urinary symptoms12. As
younger children and infants often have nonlocalizing
symptoms, the physician must have high index of
suspicion10, otherwise permanent renal damage may
occur.

The definitive diagnosis of UTI requires documentation

of significant bacteriuria which depends on method of

urine collection, prompt handling of the collected specimen

and pattern of organism(s) recovered 13. After cleaning

preputial area/vulval and vaginal area with clean water

and soap, a sterile container should be used for collection

of urine which should be inoculated on the culture medium

within 2 hrs or kept in refrigerator till sent for bacteriology.

Care should be taken to avoid use of antibiotics for 2-3

days prior to urine collection14.

Possibility of UTI is high if (a) urine looks hazy or turbid in

clean test tube, (b) significant pyuria, (c) gram-negative

bacilli on Gram-stain, and (d) culture colony count more

than 105 of uropathogenic bacteria in urine obtained by

midstream clean-catch13,14
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Objective of the study was to diagnose UTI in children
with nonspecific vague and nonlocalising symptoms so
that their prompt treatment and detection of underlying
factors can prevent chronic kidney disease.

Materials and Methods:
Consecutive 30 children with culture proven symptomatic
UTI were enrolled prospectively in the study from June
2002 to June 2003. These children were admitted into the
Pediatric Nephrology Unit, Department of Pediatrics,
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka, Bangladesh. These children were
admitted for other renal diseases, only one was admitted
solely for acute pyelonephritis with toxaemia. Consecutive
30 children who were urine culture negative, asymptomatic
and were admitted with renal disease in the same unit were
taken as control. Children who received antibiotic 3 days
prior were excluded from the study.

Detailed history and thorough physical examinations were
done in all patients. These were noted in a preformed
questionnaire. Prior permission was taken from the
appropriate authorities. The purpose and procedure of
the study were explained to the parents/guardians and
their consents were obtained.

The genital area was cleaned with soap and then with
sterile water. Clean-catch midstream urine samples were
collected in sterilized test tubes. Physical character of urine
samples were noted and were transferred to laboratory
and examined immediately. Smears were prepared with two
drops of urine.

Urine culture was carried out on blood agar and McConkey
agar media. All plates were inoculated at 35-37°C and were
examined at 24 and 48 hrs for colony count and bacterial
contamination. Colony counts were done by loop method.
Bacterial isolates were tested for microbial sensitivity by
disc impregnation method. Complicated UTI was defined
as UTI with obstructive uropathy (valves, stone,

diverticula, foreign bodies, ureterocele, etc.) and
neuropathic bladder. Specific symptom means loin pain,
frequency, haematuria, fever, dysuria, urgency,
incontinence, smelly, turbid urine, enuriasis. Nonspecific
(vague or nondirected) symptom means absence of the
above symptoms.

Pyuria was defined as the presence of at least 10 leukocyte/
mm in uncentrifused urine and > 5/HPF in centrifused urine,
and in urinary RBC > 5/HPF was taken as significant level.
Results of Gram-stained smears were considered positive
when any bacteria per 10 high-power field (HPF) was
obtained. A colony count of 105/ml or more was taken as a
case of UTI. Cultures with growth of mixed organisms on
nonpathogenic organism were considered contaminated.

As because the study subjects were admitted to Pediatric
Nephrology Unit with other renal diseases, they were
investigated for completed blood count, serum creatinine,
blood urea, blood urea nitrogen, ASO titer, C3. C4, HbsAg,
ANF, serum albumin, globulin, serum total protein, 24-hr
urinary total protein, calcium, phosphate and alkaline
phosphatase. Plain X-ray KUB, X-ray of wrist, knee and
chest were done whenever indicated to look for stone,
osteodystrophy, bone age and reasons of dyspnea. Serum
electrolytes (Na, K, Cl, HC03) were checked whenever
needed. Ultrasonography of KUB, renal scan (DTPA and
DMSA), MCU with or without IVU were done in
appropriate circumstances. Renal biopsy was done
whenever indicated.

The results were subjected to statistical analysis, such as
Chi-square and Z-test, according to standard procedure.

Results
Age and sex distribution of the patients though not
statistically significant, UTI was more prevalent over-five-
year age group and showed a female preponderance (Table-
I). Well-nourished children dominated significantly over
the malnourished children in this study (Table-II).

Table-I
Age and sex distribution of the patients

Age group Male Female Total P value

(years) No. (%) No. (%) No. (%)

Control (n=30)

< 1 2 (50.0) 2 (50.0) 4 (13.3)
1-5 2 (50.0) 2 (50.0) 4 (13.3) NS
> 5 10 (45.5) 12 (54.5) 22 (73.4)
Case (n=30)
< 1 1 (50.0) 1 (50.0) 2 (6.7)
1-5 2 (33.3) 4 (66.7) 6 (20.0) NS
> 5 10 (45.5) 12 (54.5) 22 (73.3)
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Uncomplicated UTI were more common. (Table-III).

Nonspecific (nondirected, vague) symptomatic patients
were as common as specific symptomatic UTI; half of the
patients did not have any symptom pointing to urinary
tract infection (Table-IV). However, cloudy or red-brown
colored urine on macroscopic inspection was a significant
finding (Table-V). Simple urine microscopy for pus cell,
also an important clue for diagnosis of UTI was observed
in two-third of the children in this study (Table-VI).
Significant urinary red blood cells (> 5/HPF) was found in
more than half of the patients (Table-VII).

Table-II
Relationship between UTI and malnutrition

Control Case
Nutritional status (n=30) (n=30)

No. (%) No.  (%)

Well-nourished 26 (86.7) 24 (80.0)

Malnourished 4 (13.3) 6 (20.0)

P value <0.001*** <0.001***

Table-111
Distribution of UTI patients (n=30)

Number of
UTI type patients Percentage P value

Uncomplicated 22 73.3
< 0.05*

Complicated 8 26.7

Table-IV
Urinary symptoms in UTI patients (n= 30)

Urinary Number of
symptoms patients Percentage P value

Specific 14 46.7
NS

Nonspecific 16 53.3

Table-V
Appearance of urine of UTI patients (n=30)

Control Case
Urine (n=30) (n=30)

No.     (%) No.     (%)
Cloudy or 2       (6.7) 25   (83.3)
brown/red
Normal 28     (93.3) 5 (16.7)
P value <0.001 *** <0.001***

Table-VI
Status of pyuria (> 10 pus cell/HPF in uncentrifused urine,

> 5 pus cell/HPF in centrifused urine) in UTI patients

Control Case
Pyuria (n=30) (n=30)

       No.    (%) No.     (%)

Present 0 20     (66.7)

Absent 30 10    (33.3)

     NS

Table-VII
Urinary RBC > 5/HPF (n=30)

Urine RBC Control Case
> 5/HPF (n=30) (n=30)

No. (%) No.   (%)

Present 0 18   (60.0)

Absent 30 12 ( 40.0)
NS

Discussion:
At least one percent of boys and three percent of girls
experience their first UTI during the first decade of their
lives. Female preponderance (1.3:1) in this study correlates
with this fact, but contradicts with studies by Reed and
Wegerhoff16, and Kala and Jacobsl7. They included
malnourished children in their studies in contrast to our
study, where well-nourished children dominated, because
of the admission criteria of these children to Pediatric
Nephrology Unit for other renal illnesses.

Study on schoolchildren done by Rahman and Rahman1 8

found that most children had asymptomatic UTI similar to
our series. Due to vague nonspecific unnoticed symptoms,
whether these are neglected treatable UTI or innocent
asymptomatic bacteriuria (ABU) is a question. But certainly
neglected untreated UTI will lead to renal scarring and
chronic kidney disease (CKD)11, which is of grave
prognosis and a major concern. So, nonspecific symptoms
and unexplained fever are to be taken into account in urine
culture positive (> 105/Ml) children; they are to be treated
and investigated as per standard protocol to avoid chronic
renal insufficiency and complicated predisposing factors
like reflux, obstructive uropathy are to be addressed. But
unnecessary treatment of innocent ABU is to be avoided,
which is also harmful”. A good delicate separation between
treatable and no treatment requires’ group is crucial. In
Sweden, 6% ESRD was due to UTI with nonobstructive
reflux, which was reduced to zero by meticulous detection
and treatment20.

Diagnosis of Urinary Tract Infection In Children with Nonspecific Symptom RR  Roy et al
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The possibility of UTI is high if urine (collected in a clean
test tube) looks hazy or turbid14,ls Nath observed turbidity
in 86% of his study subjects21. Therefore, cloudy or high
colored urine as described in this study is also similar to
other studies. This observation can be made by all levels
of health workers.

Determination of pyuria is a helpful rapid investigation in
children suspected of having UTI. However, presence of
leukocytes in the urine is not diagnostic of UTI11 Rahman
and Rahman18 could not detect any correlation between
UTI and pyuria. Chowdhury19 concluded that significant
bacteriuria is usually associated with significant pyuria
but pyuria alone is not a satisfactory criteria for diagnosis
of UTI. Therefore, our series is consistent with the studies
done by Chowdhury19, and Jodal and Hansson11. Similarly,
hematuria is also an important clue to UTI, as our study
suggests, is consistent with standard textbook view”.

Recommendation:
Low threshold for detecting UTI with nonspecific
symptomatology is important to prevent chronic kidney
disease.
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Introduction:
Renal transplantation is by far the best form of treatment in
patients with End Stage Renal Disease (ESRD). It not only
improves the quality of life, but also increases the survival of
the patients as compared to other form of renal replacement
therapy. Unfortunately, the number of renal transplantation
can’t oversee maintenance hemodialysis due to acute shortage
of organ. As a result, the ratio of maintenance hemodialysis
and transplantation is approximately 10:3. In Bangladesh, the
treatment of ESRD is very discouraging because of high cost
of treatment. Even then, the ratio of dialysis and transplantation
is approximately similar (10:2) as compared to other countries1.
Although there is Organ Act Law since 1998, no cadaveric
transplantation has been done and therefore only live related
transplantation is being performed. The Organ -Act Law
doesn’t allow live unrelated transplant except spouse-to-
spouse transplantation. However, unrelated transplantation is
performed in neighboring countries. A large number of patients
performed this type of transplantation outside Bangladesh2.

Materials and methods:
A total of 262 renal transplant patients with a mean age of
34years (12 to50 years; male 220 female 42) were followed
up in Dhaka, Bangladesh over a period of 16 years from
1988 to 2004. All of them were living related (LR) transplanted
in our institute and were subsequently followed up as O.P.D.
There were 178 Living unrelated transplant  (LURT)
performed outside Bangladesh were also included in this
study and were acted as control.

Donor information was available in 244 cases. Donors were,
mother 101(41.2 %), father 24 (9.8%), brother 56(22.6%),
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sister 33 (13.5%), uncle/aunt 15 (6.12%), spouse 11 (4.5%)
and cousin 4(1.6%).

All patients were treated with cyclosporine 8mg/kg/day,
azathioprine 1 mg/kg/day and prednisolone 0.5mg/kg/day.
Cyclosporine was withdrawn in 180 patients in living
related transplant after 6 months to one year and continued
with azathioprine and prednisolone.

Acute rejection was treated with injection methyl
prednisolone 500mg I.V. for 3 days. Biopsy was performed
in patients who didn’t respond to methyl prednisolone
therapy. In all cases prophylactic antibiotics in the form of
ceftriaxone was given 12 hours before surgery and
continued for 7 days.

All patients stayed in the hospital for 6-12 weeks and were
discharged and periodically followed up every 2 weeks
for a period of 6 months and then monthly for one year
and there after 2-3 monthly.

Tissue typing HLA (A and B) and HLA cross match was
performed in all cases. Patients were screened for hepatitis
B virus, hepatitis C virus, human immunodeficiency virus
(HIV), cytomegalovirus (CMV) and tuberculosis. Hepatitis
B virus positive patients were not transplanted, but
hepatitis C virus positive patients with HCV-RNA negative
were transplanted. Patients having active tuberculosis
before transplantation were also excluded.

Result:
The first live related renal transplantation was performed
in October, 19823. This patient survived for 6 weeks and
died of respiratory tract infection. Since 1982 to 1988,six
other patients were transplanted with some success. One
year, three years, five years, seven years and ten years
survival in live related transplantation were 93%, 90%,
83%, 80% and 77% respectively, where as in living
unrelated renal transplantation were 91%, 88%, 82%, 72%
and 70% respectively. However, no significant difference
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Summary:
A total of 262 renal transplant patients with a mean age of 34 yrs (12
to 50 yrs; Male- 220; Female-42) were followed up in BSM Medical
University (BSMMU), Bangladesh for a period of 16 years from
1988 to 2004. All of them were living related (LR), transplanted in
the then Institute of Post-graduate Medicine and Research (IPGMR)
(now BSMMU). One hundred seventy eight patients of living
unrelated transplant were also included in this study who were
transplant outside Bangladesh, were acted as control.

One, four and ten yrs survival rate in living related transplant
were 93%, 80% and 77% respectively. Acute rejection
occurred in 13% cases of LRT patients whereas chronic
rejection occurred in 12%, tuberculosis 5%, hepatitis 2%
cases. Post - transplant diabetes occurred in 6% of our cases.
15% patients has raised serum creatinine and 25% died
during this time.

(Bang. Renal J. 2005; 24(1):12-14 )



was noted in the survival of LRT as compare to LURT
(P<0.07). Acute rejection was noted in 20% cases of LURT
as compare to 13% cases in LRT and this difference was
significant (P<0.05). No difference was noted in the
incidence of chronic rejection (23% versus 12%),
tuberculosis (7% versus 5%) and viral hepatitis (3% versus
2%). Post transplant diabetes mellitus developed in 18%
cases of LURT patients, but only 6% of LRT patients
developed this complication. Renal function test measured
by serum creatinine was found to be higher in LURT
patients (30%) as compared to LRT patients (15%).

123 patients died during this period in both groups. Of
them 76 (25%) were from LRT group and 47 (31%) from
LURT group.

Discussion:
Result of the present study showed that, long term
survival of LRT patients with conventional therapy after
6 months was superior to cadaveric transplantation as
reported by Cheka and Terasaki, 1994. However, the
survival is almost similar to LURT seen in our patients.
The improved survival of LURT in our patients is
probably due to effect of cyclosporine used as an
immunosuppressive in addition to prednisolone and
azathioprine. There is a close relation between HLA
matching and graft survival of renal transplantion seen
in our patients (results not shown) and also in published
literatures4. Addition of cyclosporine could improve
survival of our patients further. However, cyclosporine
couldn’t be continued as long-term immunosuppressive
because of high cost. On the other hand, LURT with
poorer tissue matching has shown a better survival rate
because of addition of cyclosporin5,6.

It is interesting to note that addition of cyclosporine
and prednisolone increases the incidence of post-
transplant diabetes mellitus, which is shown clearly in

our LURT patients7. The incidence is low in LRT
patients where cyclosporine was withdrawn after 6
months. There might be a close relation between post-
transplant diabetes mellitus and long-term cyclosporine
therapy.

Acute graft loss due to acute rejection was found
significantly higher in LURT patients probably due to
poorer HLA match. On the other hand, chronic rejection
was similar in both LRT and LURT patients. The exact
etiology of chronic rejection is unknown and HLA-typing
has got no relation with chronic rejection in transplantation.
Tuberculosis and viral hepatitis are comparatively more in
our dialysis patients, and effective screening program for
these diseases before transplantation is made in all
patients. The incidence of infection in both these
conditions although higher as compared to developed
nations but almost similar to other developing
 nations8,9.

The important causes of death in transplant patients
however are infection. The main infections are bacterial,
although in many cases the organism responsible for
infection couldn’t be isolated. The second most important
cause of mortality is chronic renal failure, possibly due to
chronic rejection, hypertension and proteinuria.

Conclusion:

Live related renal transplantation is by far the best form of
treatment in our country. The quality of life is better,
survival is reasonably good and above all the cost of
transplantation is far cheaper as compared to other form
of renal replacement therapy (RRT).
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Introduction:
Dengue fever is a major public health problem in the tropical
countries. When acute renal failure complicates dengue
infections, it is usually associated with severe diseases as
in dengue haemorohagic fever or dengue shock syndrome1.
The classical form of dengue fever associated with,
headache, chills & rash. Mostly, affected patients have a
complete recovery without any complications2,3. However,
there is a severe form of dengue infection called dengue
hemorrhagic fever. In this case the host immunological
response is the important factor in the course of disease.
These responses are activation of immune complex,
compliment, increased histamin release and a massive release
of many cytokines into the circulation leading to shock,
vasculopathy, thrombocytopenia & dessiminated intra
vascular coagulation (DIC)1,5.

There may be renal manifestations, usually associated with
multiple organ dysfunction leading to DHF/Dengue stock
syndrome (DSS). We are reporting here the first case of isolated
Acute Renal Failure (ARF) associated with Dengue fever.

Case Report:
In August 2006, a 22 yrs young man admited in the Department
of Nephrology with the complains of Fever, Headache,
Oliguria & Nausea. On admission, he was mildly febrile,
moderately anaemic, nomotensive & mildly oedematous.

The laboratory investigation showed urinary protein 2+,
RBC 2-4/HPF, No cast, pus cells 8-10/HPF, WBC-8.9/cmm
Hb-11g%, ESR 10-mmHg. Platelet= 90,000/cmm, PCV-39%
S. creatinine - 12.2mg%, Electrolytes- normal, S. Billirubin
1.8mg%, SGPT- 187 u/1, PT-21, ICT for Dengue 1gG +ve  -
1gM weakly positive.
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Acute Severe Renal Failure Associated with Dengue Fever
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Abstract:
A  22 yrs young male was admitted in the department of
Nephrology, BSMMU on the middle of August 2006 with
fever, headache & oliguria. After through evaluation he had
been diagnosed as a case of dengue fever with acute sever renal
failure (S. creatinine 12.2mg%). Patient had been treated
conservatively along with haemodialysis through central venous

catheter. Four weeks after initiations of dialysis his renal
function gradually improved with increase urine output &
complete recovery from ARF and Dengue fever after six weeks.

In conclusion, Dengue fever with acute severe renal failure is
a life threatening complication, but appropriate management
may provide sometimes rewarding result.

(Bang. Renal J. 2005; 24(1): 19)

He was diagnosed as a case of Dengue fever with ARF. At
these situation Haemodialysis started thrice in a week along
with symptomatic treatment as appropriate.

During the course of treatment further evaluation to exclude
other-causes of ARF was done & found normal C3, C4, -ve
ANF, ANCA, HBSAg, Anti-HCV -ultrasonogram showed
swollen kidneys with normal echotexure & well maintained
cortico-medullary differentiation. Renal Biopsy was not
done due to prolong prothrombin time & low platelet count.

Two weeks after initiation of Dialysis his urine output
gradually increased & renal function also improved. After
3 weeks catheter was withdrawn. Other laboratory reports
like platelet, WBC, urinary finding all became normal after
four weeks of the initiations of treatment.

During the course patient became febrile with increase of
total count of WBC & neutrophil at the end of 2nd weeks
of HD & catherter was withdrawn & tip sent for C/S &
started Inj. Ceftazedim & continued for 5 days. There after
patient was stable clinically with normal renal function &
discharged from hospital.

So, in conclusion, Dengue fever may present with isolated
ARF and appropriate management along with dialysis may
provide rewarding life.
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Abstract from Current Literature

Cognitive impairment in chronic kidney disease
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Background: Although end-stage renal disease (ESRD)
has been associated with cognitive impairment, the relation
between lesser degrees of chronic kidney , disease (CKD)
and cognitive impairment is less well  understood. The
objective of this study was to assess the cognitive function
in patients with varying severity of CKD using P3 event-
related potentials (P3ERPs).

Methods: In this cross-sectional study, I S neurologically
asymptomatic (Mini Mental State Examination >24)
patients each of CKD Stage 3, 4 and 5 (undialysed) were
enrolled. Besides this, 15 healthy controls were also
studied. All groups were age and sex matched. Glomcrlilaur
filtration rate (GFR) was estimated using the Modification
of Diet in Renal Disease equation. The P300 was studied
in all subjects by using standard auditory ‘odd-ball’
paradigm and the data obtained were statistically analyzed.

Results: We noted significant prolongation of P300 latencies
as severity of CKD increased from stage 3 (313.8 ± 28.98 ms)
to stage 4 (357 ± 24.65 ins) (P < 0.002) and from state  4 to 5
(388.47 ± 31.67 ms) (P < 0.01). P300 latency in CK D stage 3
was not found To be significantly different from controls
(308.4± 13.7 3 in s). Significant positive correlation was noted
between serum creatinine, blood urea and uric acid with P3
latency. Significant negative correlation was noted between
GFR, scrum calcium and haemoglobin with P3 latency.
Conclusions. Increasing severity of CKD is associated with
progressive cognitive decline and this may have important
clinical consequcnces.

Trisodium citrate 4% - An alternative to heparin capping
of haemodialysis catheters

CHARMAINE E. LOK, DEBRA APPLETON, CYNTHIA
BHOLA, BRIAN KHOO AND ROBERT M. A.
RICHARDSON

University Health Network-Toronto General Hospital and
the University of Toronto, Toronto, Canada

Background: Central venous catheters (CVCs) continue
to be used at a high rate for dialysis access and are

frequently complicated by thrombus-related malfunction.
Prophylactic locking with an anticoagulant, such as
heparin, has become standard practice despite its
associated risks. Trisodium citrate (citrate) 4% is an
alternative catheter locking anticoagulant.

Methods: The objective was to prospectively study the
clinical effectiveness, safety and cost of citrate 4% vs
heparin locking by comparing rates of CVC exchanges,
thrombolytic use (TPA) and access associated
hospitalizations during two study periods: heparin period
(HP) (1 June 2003-15 February 2004) and Citrate Period
(CP) 15 March-I 5 November 2004. Incident catheters
evaluated did not overlap the two periods.

Results: There were 176 CVC in 121 patients (HP) and 177
CVC in 129 patients (CP). The event rates in incident CVC
were: CVC exchange 2.98/1000 days (HP) vs 1.65/1000 days
(CP) (P=0.01); TPA use 5.49/1000 (HP) vs 3.3/1000 days
(CP) (P=0.002); hospitalizations 0.59/ 1000 days (HP) vs
0.28/ 1000 days (CP) (P = 0.49). There was a longer time
from catheter insertion to requiring CVC exchange (P=0.04)
and TPA (P=0.006) in the citrate compared with the heparin
lock group. Citrate locking costs less than heparin locking
but a formal economic analysis including indirect costs
was not done.

Conclusion. Citrate 4% has equivalent or better outcomes
with regards to catheter exchange, TPA use and access-
related hospitalizations compared with heparin locking. It
is a safe and less expensive alternative. Randomized trials
comparing these anticoagulants with a control group would
definitively determine the optimal haemodialysis catheter
locking solution.

Measurement of vascular calcification using CT
fistulograms

NIGEL D. TOUSSAINTL1, KEN K. LAU2, KEVAN R.
POLKINGHORNE1, AND PETER G. KERRT1

1Department of Nephrology and 2Department of Radiology,
Monash Medical Centre, Clayton, Victoria, Australia

Background: Vascular calcification (VC), precipitated by
calcium and phosphate imbalance, is a major contributor
to cardiovascular disease (CVD) in chronic kidney disease
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(CKD). Electron-beam computed tomography (EBCT)
quantitatively assesses coronary artery calcification

(CAC), with VC scores predictive of atherosclerosis and

cardiac events in the general and CKD population. EBCT

is not readily available but spiral CT can also provide

quantitative assessment of the extent of VC. CT

fistulograms can be used as initial investigation for arterio-

venous fistula (AVF) problems in haemodialysis (HD). The

images obtained include thoracic aorta, brachio-cephalic,

subclavian and common carotid arteries which allow

assessment of the extent of VC in these vessels. No study

to date has combined the CT fistulogram with concurrent

determination of VC.

Methods. We hypothesize that a single investigation for

AVF management may also provide information on VC.

We retrospectively analysed CT fistulograms on 28 HD

patients determining VC scores (in Hounsfield units) in

AVF, subclavian and carotid arteries and aorta. We

correlated these scores with patient demographics, serum

markers of mineral metabolism (time averaged for the period

6 months prior to CT) and calcium-based phosphate

binders.

Results: Patients (60.7% male) had a median age of 59

years and 46.4% were diabetic. The mean duration of

dialysis was 17.5 months. CT fistulograms showed

predominantly aortic (75% of patients) and subclavian

(75%) calcifications, with only 21.4% having carotid

VC and minimal VC at the level of AVF. Median VC scores

were 619.8 (0-1481.4) for aorta and 521.7 (0-1139.6) for

subclavian (scores of >400 indicate severe

atherosclerotic disease), but there was no significant

correlation with serum markers or duration of HD.

Increasing age correlated significantly with greater VC

in aortic (R=0.53, P=0.003) and subclavian (R = 0.40, P =

0.03) vessels, as well as with the number of VC sites

involved. CAC was present in most patients (89.3%)

but CAC scores were not able to be determined because

of cardiac movement.

Conclusion: Concurrent determination of the degree of

calcification in certain vessels may be possible from CT

studies assessing AVF structure. VC scores provided by

CT fistulograms could contribute to HD patient CVD risk
assessment but studies with larger patient numbers are
required to determine their relevance.

A prospective multicentre study of the role of anaemia as

a risk factor in haemodialysis patients: the MAR Study

JOSE PORTOLEST, JUAN MANUE1, LOPEZ-GOMEZ2

AND PEDRO ALJAMA3, ON BEHALF OF THE MAR

STUDY GROUP

1Nephrology Service, Fundacion Hospital Alcorcon,
2Nephrology Service, Hospital Universitario Gregorio

Maraiion, Madrid and 3Nephrology Service, Hospital

Universitario Reina Sofia, Cordoba, Spain

Background: Retrospective studies have shown

hospitalization and mortality rates during haemodialysis

(HD) to be associated with anaemia.

Methods. The prospective, multicentre Morbidity-

andmortality Anaemia Renal (MAR) study was designed

to establish the burden of anaemia by controlling for other

risk factors. Chanson index was used for comorbid

adjustment. Finally, 1428 patients from 119 centres (60%

men, aged 64.4 years, time on HD 15.3 months, Chanson

comorbidity index 6.5 ± 2.3) completed follow-up. They

had hypertension (75.8%), diabetes mellitus (25.9%), heart

failure (13.9%) and coronary disease (16.7%). Of the total

patients, 94.8% were receiving erythropoietin

(111.6±70.6U/kg/week) and 76.7% i.v. iron, and

haemoglobin (Hb) at inclusion was 11.7 f 1.5 g/dl.

Results: Hospitalization rate was 1.1 admissions/ patient/

year. Yearly mortality was 12% [35% cardiovascular (CV)].

The relative risk and confidence interval (CI) for

hospitalization and death were 0.86 (0.81-0.91) and 0.82

(0.73-0.91), respectively, per 1 g/dl increase in initial Hb

after adjustment for comorbidity, vintage, aetiology, access

type, albumin and Kt/V. The probability of remaining free

from hospitalization (CI) was 0.34 (0.27-0.41) for initial Hb

< 10 g/dl, 0.47 (0.41-0.53) for Hb 10-11 g/dl, 0.54 (0.49-0.59)

for Hb 11-12 g/dl, and 0.63 (0.59-0.67) for Hb >12g/dl. Same

analysis for patient survival was 0.77 (0.71-0.83) for Hb

<10g/dl vs 0.82 (0.77-0.87) for Hb 10-11 vs 0.89 (0.86-0.92)

for Hb 11-12 vs 0.92 (0.90-0.94) for Hb > 12 g/dl, P < 0.001.

The Cox regression model for hospitalization-free survival

included the risk factors initial Hb (relative risk 0.86 per 1

g/dl increase, P<0.001) Chanson, albumin and prior CV

event.

Conclusion. Hb level predicted 1-year-survival and

hospitalization. This effect persisted after adjustment for

comorbidity and other prognostic factors.
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Factors involved in vascular calcification and
atherosclerosis in maintenance haemodialysis patients

ANDRZEJ KRASNIAK1, MACIEJ DROZDZ1,
MIECZYSLAW PASOWICZ3, GRZEGORZ CHMIEL1,
MARTYNA MICHALEK1, DOROTA SZUMILAK1, PIOTR
PODOLEC2, PIOTR KLIMECZEK3, MALGORZATA
KONIECZYNSKA3, EWA WICHERMUNIAK3,
WIESLAWA TRACZ2, THAO N’GUYEN KHOA4, JEAN-
CLAUDE SOUBERBIELLE4, TILMAN B. DRUEKE4 AND
WLADYSLAW SULOWICZ1

1Department of Nephrology, Jagiellonian University,
2Department of Cardiology and Vascular Diseases,
Jagiellonian University, 3Diagnostic and Rehabilitation,
John Paul II Memorial Center of Heart and Lung Diseases,
Cracow, Poland and 4Necker Hospital, Paris, France

Background: Atherosclerosis and vascular calcifications
are common causes of morbidity and mortality in
maintenance haemodialysis patients. In addition to the
well-known traditional risk factors, uraemiaspecific factors
appear to enhance dramatically the progression of the
pathological processes involved. The aim of the present
study was to evaluate the degree of atherosclerosis and
vascular calcifications in chronic haemodialysis patients
using non-invasive imaging methods, and to identify
potentially involved factors.

Methods: The study included 73 patients (36 females, 37
males), aged 25-75 years, who were on haemodialysis
treatment for 12-275 months (mean dialysis vintage 73.8
months). We assessed the following circulating parameters:
calcium (Ca), phosphorus, ‘intact’ parathyroid hormone
(iPTH), 250H vitamin D, lipids, oxidized LDL (ox-LDL),

Lp(a), homocysteine, leptin, IL-1-b, IL-6, CRP, TGF-b, TNF-
a, (PDGF), advanced oxidation protein products (AOPP)
and myeloperoxidase activity (MPO). Coronary artery
calcification score (CACS) was assessed using multi-row
spiral CT (MSCT). Intima-media thickness index of the
common carotid artery (CCA-IMT) and presence of cervical
artery atherosclerotic plaques were evaluated by
ultrasonography.

Results: Coronary artery calcifications were observed in
79.5% of the patients, with CACS ranging from 0 to 4987.
In univariate analysis, a positive correlation was observed
between CACS and age, BMI, iPTH, CRP, IL-6 and CCA-
IMT, whereas an inverse correlation existed with 250H
vitamin D, TGF- b and PDGF. CCA-IMT ranged from 0.4 to
1.1 mm. It was positively correlated, in univariate analysis,
with age, CACS, CRP and 11-6, and negatively with 250H
vitamin D, TGF-B and PDGF. Only CACS remained as
independent predictive factor of CCAIMT in multivariate
analysis. Atherosclerotic plaques were found in the carotid
arteries of 53 patients (72%). The number of plaques was
positively correlated with age, CACS, phosphorus, MPO,
CRP and IL-6, and inversely with 250H vitamin D in
univariate analysis. In multivariate regression analysis,
only age and CACS remained as independent variables.

Conclusion: In addition to classic risk factors, the degree
of atherosclerosis and vascular calcification in our dialysis
patient population were associated with several factors
that are frequently abnormal in advanced chronic renal
failure, but except age, all of them were interdependent.
Notably, as in the general population, CACS was an
independent predictor of the degree of atherosclerosis in
haemodialysis patients.
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World Kidney Day was observed on 8th March, 2007 in
Bangladesh in a befitting manner. The day was observed
by Bangladesh Renal Association (BRA), Kidney
Foundation of Bangladesh & kidney disease awareness
monitoring and prevention society (KAMP). In the early
morning, walkathon was arranged at 8 AM by Bangladesh
Renal Association followed by a Seminar in a conference
Hall. The secretary of Bangladesh Renal Association in
his lecture describe the activities of association while
president gave an overview of situation of chronic kidney
disease in Bangladesh. He cited the recent findings of
survey carried out by BSMMU and kidney foundation in

National News

rural, urban and disadvantageous population of
Bangladesh and stress the need for prevention of this
disease. Health advisor, Govt. of peoples republic of
Bangladesh was present as chief guest while Vice-
chancellor, Bangabandhu Sheikh Mujib Medical
University was present as special guest.

Kidney Foundation also arranged a separate seminar at 11
AM in the morning where health advisor was present as
chief guest. Health advisor stress the need for expansion
of dialysis & Transplant facilities in the country both in
private & public hospitals at an affordable prices. He
expressed his satisfaction with the contribution made by
kidney foundation in this respect.
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European Diabetic Nephropathy Study  Group this meeting
will be be held in Edinburgh, Scotland on 11-12 May 2007.
All abstracts on any topic
relating to diabetic nephropathy research are welcome and
should be submitted by 12t” January 2007 to:

Dr. Carol Forsblom,
Secretary of EDNSG
Dept. Medicine/Div Nephrology
Helsinki University Hospital
BiomedicumHelsinki C430b P.O.B. 700
FIN-00029 HUS Finland
Fax: +358-9-47171901
E-mail: caroLforsblom@hus.

The 10th International Symposium of Nephrology at
Montecatini will be held on march 22-24, 2007 in
Montecatini Terme, Italy.
This meeting continues the series of Symposia of
Nephrology which take place every 2-4 years in
Montecatini Terme.
For more information, please contact:
Claudio Bianchi
Dipartimento Medicina Interna, sez.
Nefrologia, Ospedale S. Chiara,
56100-Pisa, Italy
E-mail: c.bianchi@int.med.unipi.it
Tel: 050/993240;050/571362

ISN’s World Congress of Nephrology
2007 21st  - 25th April, Rio de Jareiro, Brazil
www.wen2007.org

XLIV ERA-EDTA CONGRESS
June 21-24 2007
BARCELONA, SPAIN

Abstract submission deadline: January 12, 2007
www.ERADTA2007.ORG

1st NDT-Educational WEB Symposium
In December 2006 NDT-Educational will reach its 100th

issue
This goal will be celebrated with a new online event called
“Web Symposium NDT-Educational over 100”
The Web Symposium will go online during the first months
of 2007

International News

European Renal Association
European Dialysis and Transplant Association
Registered Charity n° 1060134
www.ndt-educational.org

JOINT MEETING
26-29 July 2008
• Southern Sun Elangeni   •Durban • South Africa

AUGUST 2007
August 1-4: North American Transplant Coordinators
Organization (NATCO) Annual Meeting. New York Marriott
Marquis, New York, NY. The meeting offers six different
tracks: management, hospital development, clinical
abdominal, clinical thoracic, clinical pediatrics, and organ
and tissue recovery. Topics vary from optional self-help-
oriented workshops to hands-on lab experiences. Contact
NATCO at P.O. Box 15384, Lenexa, KS 66285; 913/492-3600;
Fax: 913/599-5340; www.natcol.org;natco-info@goamp.com.

August 30-September 1: American Association of Kidney
Patients (AAKP) Annual Convention: “Imagine, Believe,
Achieve: The Gateway to Success.” St. Louis, MO. The agenda
features educational sessions for patients at all stages of kidney
disease (chronic kidney disease, dialysis, and transplant), as
well as social events. Contact the AAKP, 3505 E. Frontage Rd.,
Ste. 315, Tampa, FL 33607-1796; 800/749-2257; 813-636-8100;
Fax: 813/636-8122; info@aakp.org; www. aakp.org.

August 31 - September 4: International Pediatric Nephrology
Association (IPNA) Congress. Budapest, Hungary, Contact
Mathias Brandis, University Children’s Hospital, Dept. of
Pediatrics and Adolescent Medicine, Mathildenstr. 1,
Freiburg, 79106, Germany. +49 761/270-1805; Fax +49 761/
270-4518; brandis@ipna-online.org; www. ipna-online.org

SEPTEMBER 2007
September 26-29: National Renal Administrators
Association (NRAA) 30"’ Annual Fall Conference 2007,
Hyatt Regency Huntington Beach, CA. Contact the NRAA
at 1904 Naomi P1., Prescott, AZ 86303; 928/717-2772; Fax:
928/441-3857; Kgosney@nraa.org; www.nraa.org.

NOVEMBER 2007
November 2-5: American Society of Nephrology (ASN)
40"’ Annual Meeting & Scientific Exposition/ Renal Week
2007. San Francisco, CA. Contact the ASN at 1725 1st.,
N.W., Ste. 510, Washington, DC 20006; 202/659-0599; Fax:
202/659-0709; email@asn-online.org; www.asn-online.org.
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