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Summary :

In order to know the proteinuria selectivity index and

its relationship with the interstitial damage 46 patients

of different biopsy proven primary glomerulonephrities,

(Mesangial prol GN=20, MGN=10, FSGS=8 and MPGN=8)

were studied. The selectivity index was measured and

the patients were divided in three groups as highly

selective (SI < 0.1; n=7). Moderately Selective (SI=0.11-

0.2; n=13,) and Nonselective (SI > 0.2; n=26,).

The extent of the tubulointerstitial damage were

assessed by semiquantitative gradings of histological

lesions according to Ridson’s (1968) criteria. The

tubulointerstitial damage (tubular atrophy, interstitial

fibrosis) were compared among the selectivity index

groups and the interstitial changes were significantly

higher in moderately selective group (P< 0.01*) and

very significantly higher in non-selective group (P<

0.004**) than the highly selective groups of patients.

Urinary IgG was also significantly higher in non-

selective group (P < 0.002**) than highly selective

group.

The moderately selective and non-selective proteinuric

patients had significantly higher interstitial changes-

like interstitial fibrosis, tubular atrophy which may

influence the long term prognosis of the patients.

Introduction :

Proteinuria selectivity index(SI) is defined by the ratio

between the clearance of IgG with that of clearance of

Transferrin. On the basis of selectivity index the

proteinuric patients can be classified into three groups:

as highly selective when SI < 0.1; moderately

selective, SI=0.11-0.2; and non-selective when

SI>0.21. It has been introduced in clinical nephrology

since 1960 and useful in predicting steroid

responsiveness in treating nephrotic patients of

primary glomerular diseases. But its assessment has

not been studied well for histological diagnosis or

relationship with that of interstitial changes. In case

of nephrotic range proteinuric patients of primary

glomerular disease there are several factors which

influence the prognosis of the patients. The interstitial

changes in renal biopsy specimen has got important

effect on long term prognosis of the diseases2.  There

are also some questions whether the amount of

proteinuria or the quality of protein excretion has got

any effect in the long term prognosis. It has been

shown that in case of primary membranous

nephropathy increased amount of IgG influence the

long term prognosis of the patients23 but how it

influences the prognosis is not still well established.

There are some reports that the interstitial changes

are moderate to diffuse in case  of increased urinary

IgG groups of patient4,5. And these groups of patients

responded poorly to the treatment3.

So, it is very much important to know the relationship

between the selectivity index of proteinuria and tubulo

interstitial changes for its important effect in functional

out come and prognosis of the patients.

Subject and Methods:

Forty six patient with nephrotic range proteinuria were

included in this study. Average age of the patients

were 27.8 ± 9.6 yrs and all the patients were

normotensive and normal renal function (Serum

creatinine 1.04 ± 0.19 mg %). Serum and Urinary IgG,

Serum and urinary Transferrin were measured by

nephelometric method.

All the patients underwent renal biopsy and

semiquantitative analysis of interstitial changes were

assessed and was compared between the three

groups of selectivity index.

Measurement of selectivity index:

For each patient a 24 hour urine collection and second

morning blood and urine sample were obtained. Total

urinary protein were measured by Biuret method (cited

by Wonton, 1964) and were expressed in gm per 24 hour.

Serum and urinary IgG were measured by an

immunonephelometric method by a RA-50 semi

automated chemistry analyzer, Ireland, Brayer

diagnostic using swine anti human IgG antisera.
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Serum transferrin were estimated by using goat anti

human transferrin anti sera collected from Biochem

immuno system Italia spa. Urinary transferrin were

measured from the second morning urinary sample

by using swine anti human anti transferrin collected

from Dia-la Tron, Tokyo, Japan, The selectivity index

were calculated from the formula:

S. IgG U. Transferrin
S. I = X

U.I gG S. Transferrin
All the patients were divided into three groups on the

basis of selectivity index as; highly selective (SI <

0.1, n=7), Moderately Selective (SI=0.11-0.2,n=13) and

non-selective (SI>0.2, n=26).

Renal Histology:

Biopsies were evaluated by Previously Published

Standard histologic and immunofluorecent methods.

A semi quantitative evaluation of some histologic

parameters were performed. The extent of the

tubulointerstitial change was evaluated according to

the method of Ridson, Slopen & de wardner (Ridson

et al (1968). Microscopic examination of the cortex

and medulla of each biopsy sample were examined

with a x 40 objective.

A field was graded 0 = No tubular atrophy

1 = Focal tubular atrophy

2 = Diffuse tubular atrophy.

Similarly, Interstitial fibrosis and/or infiltration were

graded as 0 = absent, 1 = focal, 2 = diffuse.

The tubular and interstitial score were summed to

obtain a single score which was then classified as

0 = Absent

1 = Mildly focal

2 = Focal tubulo-interstitial change

3 or 4 = diffuse tubulo-interstitial change

Patients with a score of 0 or 1 were compared with a

score of > 2.

Sub intimal hyalinosis , arteriolar hyalinosis (AH) was

graded as 0, 1 or 2 if absent, focal or diffuse

respectively.

Patients without arteriolar hyalinosis were compared

with the patients with focal or diffuse Arteriolar

hyalinosis.

The patients with global glomerular sclerosis <10%

were compared with glomerular sclerosis >10%.

Statistical analysis:

Data were expressed as mean values ± SD and

students t- test was used. Differences were considered

significant with P-value of less than 0.05.

Results:

Among the 46 patients 07(15.21%) were highly

selective, 13(28.26%) were moderately selective and

26(56.52%) were non-selective(Table-I).

Average age of the patients was 27.11 ± 0.83 yrs in

highly selective, 28.25 ± 10.80 in moderately selective

and 29.80 ± 10.20 in non selective groups of patients

(Table-II). Mean ± SD serum creatininine was 1.02 ±

0.20mg% in highly selective, 1.07 ± 0.16 in moderately

selective and 1.10 ± 0.20mg% in non-selective groups

of patients(Table-II).There was no significant difference

in serum creatinine level in different selectivity index

groups of patients.

Mean ± SD Proteinuria was 5.56 ± 1.50 g/d in highly

selective group, 5.90 ± 1.80 g/d in moderately selective

group and 6.80 ± 2.70 g/d in non selective group but

there was no significant difference between the groups

(Table - III, IV, & V).

Mean ± SD Urinary IgG was 34.56 ± 15.10 mg% in

highly selective group, 45.70 ± 18.40 mg% in

moderately selective group and 65.80 ± 29.50 mg%

in non-selective group. Urinary IgG was significantly

higher in nonselective group than moderately selective

group (p< 0.02*, Table - V) and also significantly higher

in comparison to highly selective (p< 0.002**, Table -

IV) group.

Serum IgG was not significantly different between

highly selective vs moderately selective group (1542.32

± 644.41 vs 1243.96 ± 411.23, p= 0.20, Table - III), but

it was significantly higher in highly selective group

than the non-selective group (1542.32 ± 644.41 vs

1025.29 ± 248.62, p= 0.002", Table - IV).

We also assessed the serum transferrin and

compared between the three groups - highly selective,

moderately selective and non-selective (123.70 ±

55.01, 163.75 ± 58.80 & 166.10 ± 51.44 mg%

respectively) but there was no significant difference

between the groups (Table - III, IV & V). But Urinary

transferrin was significantly higher in highly selective

group than non-selective group of patients (40.81 ±

8.34 vs 32.46 ± 14.27, p= 0.002**, Table - IV).

Bangladesh Renal Journal 7
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Mean ± SD interstitial score was 0.32 ± 0.56 in highly

selective, 1.05 ± 0.55 in moderately selective group

and 1.24 ± 0.29 in non-selective group. There was

significantly higher interstitial change in non-selective

group than highly selective group (p< 0.004**, Table -

IV) and also significantly higher than moderately

selective group (p= 0.03*, Table - V). There was also

significantly higher interstitial change in moderately

selective group than highly selective group (p= 0.01 *,

Table - III).

We also co-related the selectivity index and urinary

IgG and there was a positive co-relation(fig-1) r-0.427,

P=0.002**). There was a positive correlation between

Selectivity index and the interstitial changes (fig:2,

r=0.312, p=0.02*).

Table -I : Selectivity index in different histological groups of patients.

Primary GN Highly selective Moderately selective Non-Selective Total

SI < 0.1; n=7 SI = 0.11-0.2; n=13 SI>0.2;n=26 n=46

Mes. Prolif. GN 04 07 09 20

MGN 02 02 06 10

FSGS 01 01 06 08

MPGN 0 03 05 08

l Mes. Prolif. GN = Mesangial Proliferative GN

l MGN = Membranous Nephropathy

l FSGS = Focal segmental glomerulosclerosis

l MP GN = Membrano Proliferative Glomerulonephritis

l GN = Glomerulonephritis

Table- II : Characteristics of different selectivity index groups

Parameters Highly selective Moderately Selective Non-Selective

(SI < 0.1; n = 7) (SI = 0.11-0.2; n =13) (SI > 0.2; n = 26)

Age in years 27.11 ± 0.83 28.25 ± 10.8 29.80 ± 10.20

Serum creatinine mg% 1.02±0.20 1.07 ± 0.16 1.10 ± 0.20

Urinary total Protein g/d 5.56 ± 1.50 5.90 ± 1.80 6.80 ± 2.70

Urinary IgG mg % 34.56 ±15.10 45.70 ± 18.40 65.80 ± 29.50

Interstitial score 0.32 ± 0.56 0.85 ± 0.55 1.24 ±0.39

Serum IgG mg % 1542.32 ± 644.4 1243.96±411.22 1023.29±248.62

Urinary transferrin mg % 40.81 ± 8.34 31.37 ± 8.41 31.37± 8.41

Serum transferrin mg % 123.70 ± 53.01 163.75 ± 58.80 166.10 ± 51.44

Table- III: Comparison between highly selective and moderately selective group

Parameters Highly selective Moderately Selective P-Value

SI < 0.1; n=7 (SI=0.11-0.2;n=14)

Serum creatinine mg % 1.02 ±0.20 1.07±10.16 0.70

Urinary total Protein g/d 5.56 ± 1.50 5.90 ± 1.80 0.51

Urinary IgG mg % 34.56 ±15.10 45.70 ± 18.40 0.30

Serum IgG mg % 1542.32 ± 644.4 1243.96±411.22 0.19

Urinary transferrin mg % 40.81 ± 8.34 31.37 ± 8.41 0.02*

Serum transferrin mg % 123.70 ± 53.01 163.75 ± 58.80 0.14

Interstitial score 0.32 ± 0.56 0.85 t 0.55 0.01*

8 Bangladesh Renal Journal
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Table-IV : Comparision between highly selective & non-selective group

Parameters Highly selective Non-Selective P-Value

(SI<-0.1;n=7) (SI>0.2,n=26)

Serum creatinine mg % 1.02 ±0.20 1.10 ± 0.20 0.60

Urinary total Protein g/d 5.56 ±1.50 6.80 ± 2.70 0.22

Urinary IgG mg % 34.56 ±15.10 65.80 ± 29.50 0.002**

Serum IgG mg % 1542.32 t 644.41 1023.29±248.62 0.002**

Urinary transferrin mg % 40.81±8.34 31.37 ± 8.41 0.17

Serum transferrin mg % 123.70±55.01 166.10 ± 51.44 0.05*

Interstitial score 0.32 ± 0.56 1.24 ± 0.39 0.004**

Table-V : Comparision between Moderately selective & Non-selective group

Parameters Moderately selective Non- Selective P-Value

(SI = 0.11-0.2; n =13) (SI = >0.2; n = 26)

Serum creatinine mg % 1.07 ±0.16 1.10± 0.20 0.63

Urinary total Protein g/d 5.90 ± 1.80 6.8 ± 2.7 0.02*

Urinary IgG mg % 45.7 ± 18.40 65.8 ± 29.5 0.02*

Serum IgG mg % 1243.96 ± 411.23 1023.29 ± 248.62 0.05*

Urinary transferrin mg % 31.37 ± 8.41 32.46 ± 14.27 0.69

Serum transferrin mg % 163.75 ± 58.80 168.10 ±t 51.44 0.94

Interstitial score 0.85 ± 0.55 1.24 ± 0.39 0.03*

Fig.-1 : Relationship between selectivity index and

urinary IgG

In all GN patients (n=46) correlation-coefficient was
performed to see the relationship between selectivity
index and urinary IgG. A highly significant positive
correlation was observed (r=.427, P=.002**)

Fig.-2 : Relationship between selectivity index with

interstitial change

Correlation-coefficient was also performed to see the
relationship between selectivity index and interstitial
changes. A positive significant (r=.312, P= .02*)
correations was observed.

Bangladesh Renal Journal 9
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Discussion :

The aim of this study was to assess the relationship
between tubulo-interstitial damage and the selectivity
of proteinuria and the study showed that there exist a
significant relationship. Non-selective protenuria is

associated with significantly higher tubulointerstitial

damage than the highly selective groups (P<0.004**,

Table -IV) and there was a positive correlation with

selectivity index and IgG (r = 0.427, P = 0.002**, fig-

I). Also there was a positive correlation between

selectivity index and interstitial damage (r = 0.312,

P= 0.02* fig-2).

The effect of proteinuria on tubular epithelial cells has

been considered to be responsible for the tubulo

interstitial lesion that are frequently associated with

glomerular lesions in primary GN. Experimental studies

showed that some constituents of proteinuria stimulate

the production of inflammatory mediators and

vasoactive substances by tubular cells in culture.

Rabbit proximal tubular cells in culture, stimulated by

IgG showed a significant dose-dependent increase of

endothelin-1 synthesis, but this stimulation was  not

specific only to IgG and was shared by albumin and

transferrin6. It is IgG which have got a direct lethal effect

to the tubular cells3. In the experimental remnant of

kidney model it has been shown that tubulo interstitial

infiltrates, displaying high major histocompatibility

complex class-II (MHC-II) and enriched with monocytes

and macrophages7,8 and they concentrate almost

exclusively in regions containing IgG positive proximal

cells9. In our study we found that urinary excretion of

IgG was significantly higher (P<0.002*) in non-selective

group than highly selective group which conrresponds

with previous study2.

Experimental studies showed that the components

of proteinuria stimulate the production of inflammatory

mediators and vasoactive substances by tubular cells

in culture7.  But this stimulatory effect was not only

specific to IgG and was shared by albumin and

transferrin10.

It has also been suggested that the damage in

proteinuric glomerulopathies may be mediated by the

complements11,12.

Conclusion:

The degree of selectivity of proteinuria expressed as

the clearance of IgG over clearance of transferrin is a

reliable indicator of the severity and reversibility of the

abnormalities of glomerular permeability. The presence

of highly selective proteniuria. reflects a less severe
lesion, rarely associated with tubulointerstitial
damage, and the moderately selective and non-
selective proteinuric patients having the more diffuse
tubulo-interstitial changes which may affect the long
term prognosis of the patients.

Acknowledgement :

The authors expressed  their gratefullness to professor
Mohammad Kamal, Professor of Pathology BSMMU
for his valuable support regarding histopathological
assessment of the biopsy specimen, and also to Dr.
Ruhini MD Pathology final year student, BSMMU for

his kind co-operation.

References :
1. Cameron JS, White RHR. Selectivity of proteinuria in children

with Nephrotic syndrome. Lancet 1965; ii 242-247.

2. Bazzi C,  Petrini C, Rizza V,  Arrigo G, Beltrame A.D’,

Amico G: Characterization of proteinuria in primary

glomerulonephritis. SDS-PAGE pattern: Clinical significance

and prognostic value of low molecular weight (“ tubular”)

proteins. Am J Kidney Dis 1997; 29:27-35.

3. Reichard LJ and Shipkov T : Urinary IgG excretion as a

prognostic factor in Idiopathic membranous nephropathy.-

Clinical nephrology,  1997;48(2) :79-84.

4. Ikeguya NI, Nasaee MN, Honda N, Kumagai H, Hishida A.

Correlation between histologic features and glomerular

Permeability in membranous Nephropathy and IgA

Nephropathy. Japanese J. Of Nephrology 1994; 4 : 322 - 39.

5. Joachim GR, Cameron, J.S. Scwartz, M, Becker, E.L.

Selectivity of Protein excretion in pt. with the Nephrotic

Syndrome.- J. Clin Invest 1964; 43: 2332-2346.

6. Zoja C, Morigi M, Figliuzzi M, Bruzzi I, Oldroyd S. Bengni A,

Ronco P. Remuzzi G: Proximal tubular cell synthesis and

secretion of endothelin-1 on challenge with albumin and

other proteins. Am J Kidney Dis 1995; 26 : 934-941.

7. Katoh T, Kawachi H, Matsumoto K & Hatano : Leuko triene-

D4 is mediator of proteinuria and glomerular hemodynamic

abnormalities in passive Heyman Nephritis. Journal of

clinical Investigation 1993; 4 : 1507-15.

8. Main Iw, Hill PAA Hisada Y : T-cells and macrophages and

their role in renal injury seminars in nephrology 1992;12:

395-407.

9. Dirks JH, Clapp JR, Berliner RW. The protein concentration

of proximal tubule in the dog. J. Clin. Invest 1964; 43: 916.

10. Flynn FV, Nd Platt HS. The origin of the proteins excreted

in tubular proteinuria. Clin. Chem. Acta 1968; 21:377.

11. Cybulsky AV, Bonventre JV, Quigg RJ, Lieberthal W, Salant

Dj. Cytosolic calcium and protein kinase C reduce

complement mediated glomerular epithelial cell injury. Kidney

Int 1990; 38:802-811.

12. Herbert LA, Hensel JW, Hill PA. The role of the complement

system in renal injury. Seminars in Nephrology 1992;12,

408-17.

10 Bangladesh Renal Journal



Renal 21(1)

7

Summary :

Tuberculosis in renal transplantation is commonly

encountered in developing nations.  The prevalence

is 10-15 times higher than normal population. 19 cases

of Tuberculosis were detected among 317 transplant

patients over a period of 10 years (range 27-58 yrs; M-

11, F-8). The clinical features were fever (73%), weight

loss  (42%), Cough (42%), Pleural effusion (21%), Ascitis

(15%), Haemoptysis (10%), and Lymphadenopathy

(10%). PPD skin test, isolation of AFB from sputum,

Ascitic Fluid and pleural fluid were  noncontributory. 8

patients (42%) presented with evidence of pulmonary

tuberculosis, whereas 11(57%)  were extrapulmonary.

Among the extrapulmonary involvement,

lymphadenopathy in 2 cases, pleural effusion in 4 cases

and peritonitis in 2 cases. Sputum for AFB were isolated

in 4, out 0f 8 cases of pulmonary tuberculosis but none

from pleural fluid and ascitic fluid. However histological

confirmation were made in 4 cases of extrapulmonary

tuberculosis. All  patients  were treated with INH 300

mg daily. Rifampicin 450-600 mg and either Ethambutol

12-15 mg/kg body weight  daily or pyrazinamide 25-

35mg / kg.  None of the patients were receiving

cyclosporine. Prednisolone dose was increased from

10- 20 mg for first 6 months. 70% patients were

reported to be improved, one died  and 5 others not

reported for follow up. Treatment continued for 3

months with 3 drugs when ethambutol or pyrazinamide

withdrawn and then other two drugs continued for 9

months. However, after 9 months Rifampicin was

withdrawn and INH continued for 5 years.

In conclusion, tuberculosis appears to be 6 times more

common  in our patients and prognosis is satisfactory

with appropriate treatment.

Introduction :

Tuberculosis is a worldwide problem more particularly

in Asian countries. According to World Health

Organization (WHO) approximately 10 million new

cases of Tuberculosis are detected per year in

developing countries.

In Bangladesh about 20,000 patients have been

suffering from Tuberculosis per million population per

year1. Patients with End Stage Renal Failure (ESRF)

including dialysis and transplantation have decreased

cellular immunity and decreased host resistance, and

therefore have increased risk of various infections.

Tuberculosis both pulmonary and extrapulmonary was

reported to be increased in patients with dialysis and

transplantation2.

Materials & Method :

A total of 317 transplant patients who were followed

up in renal transplant clinic over the last 10 years

were reviewed. Of them 108 were transplanted in

Bangladesh and rest outside Bangladesh.

All patients have functioning grafts for more than 3

months. All patients were seronegative for HIV.

Duration of follow up ranged from 3 months to 12 years.

Diagnosis of tuberculosis was suspected in patients

having fever not responding to usual antibiotic, history

of weight loss, apical or medial infiltration in chest

skiagram or exudation with predominance of

lymphocytes in the pleural fluid.

Diagnosis was based on demonstration of -

(i) Mycobacterium on smear or culture (ii) Caseating

granuloma on histology (iii) Fever of unknown origin

but responded therapeutically with anti tubercular

drugs.

The immunosuppressive regimen before 1988

consisted of prednisolone and Azathioprine. But after

1988 cyclosporine, Azathioprine and Prednisolone

were given for 3 months, however, cyclosporine was

withdrawn between 3 and 6 months and continued

with prednisolone and Azathioprine.

All patients received triple drug immunosppression.

Cyclosporine - was started 8 mg/kg/day and was

reduced by 1 mg/kg every month. In some selected

patients cyclosporine was continued considering the

financial condition and those who have unrelated

transplant.

Starting dose of prednisolone was 0.5 mg/kg and then

tapered gradually by 6 months and continued as

10mg/day. Azathioprine was administered as 1mg/
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HU RASHID, A KHANAM, S ISLAM, MR ALAM, H RAHMAN

Department of Nephrology, Bangabandhu Sheikh Mujib Medical University, Dhaka

Correspondence : HU Rashid, Department of Nephrology, Bangabandhu Sheikh Mujib Medical University, Dhaka

BANGLADESH RENAL J. 2002; VOL. 21 (1) : 11-13



Renal 21(1)

8

kg/day for 3 months and gradually increased 0.5 - 2

mg/kg depending on white cell count.

Acute rejection was treated with methyl prednisolone
for 3 days. All patients presented with Fever, Cough,
Pulmonary infection with hypoxia either alone or in
combination were further evaluated. The work up
included complete Blood count,  biochemical test,
blood culture, sputum for AFB and culture, Chest
Skiagram, Manotoux test, Cytology and Biochemistry
of pleural and peritoneal fluid. When sputum was
scantly or nondiagnostic underwent bronchial lavage
examination. Patient presenting with pleural effusion
underwent paracentesis and fluid was analyzed.
Biopsy was taken from enlarged lymph node, pleura,

peritoneum and intestine.

Results :

A total of 317 patients were followed up over a period
of 10 years from 1986 to 1996. 19 patients were
detected to have tuberculosis over this period. The
mean age of the patients were 35 years, ranging from
37 to 58 years, Male-11 and Female-8. The clinical
features were variable. However pryrexia was the
commonest clinical presentation, comprising about
73% of cases. Less than half of the patient had chronic
cough and loss of weight. Pleural effusion with cough
was present in 21% cases, whereas 15% of the patient
had mild  ascites. Only 10% of the patients had
evidence of lymph node enlargement and 10% had
haemoptysis.

Laboratory diagnosis

PPD skin test was less than 10 mm in all patients.
AFB in the sputum was detected in 4 of 8 patients
with pulmonary tuberculosis. In two of these cases
sputum was positive only after bronchial lavage only.
Of the 11 cases of extra pulmonary tuberculosis,
histological diagnosis was confirmed in four cases in
pleural, lymph node, peritoneal and intestinal biopsy.
One other case of intestinal tuberculosis, was
confirmed at autopsy. In 7 other cases tuberculosis
was only confirmed by therapeutic trial. All 7 cases,
presented with fever for more than one month and had
loss of weight. However examination of sputum and
other relevant test could not conclusively identify the
site of tuberculosis.

42% of the patient had evidence of pulmonary
tuberculosis  and 57% had extra pulmonary
involvement. Among the patients with  the extra
pulmonary involvement 36% had pleural effusion, 27%
had intestinal TB  and 18% each of peritoneal and
lymph node.

Mean blood urea was 7.9 mmol/L and serum Creatinine

172 µmol/L in all patients who had tuberculosis.

70% of the patient improved, 9% died. In 21% cases

patients lost to follow up and therefore their prognosis

could not be determined. In 2 of the cases who died,

one of them was noted to have intestinal perforation

with evidence of iliocaecal involvement. In another case

there was evidence of  pleural involvement along with

jaundice.

Discussion :

The result of the present study showed that

tuberculosis is more commonly present in renal

transplant recipient than in the general population.

The incidence of tuberculosis in renal transplant

recipients were also reported high in all other parts of

the world4,5.  In USA the incidence is 0.5-1%. In

Europe 1-4%, in Saudi Arabia 3.5% and in India 5.7%.

The role of steroid in reactivation of tuberculosis has

been studied. Azathioprine has also been shown to

promote dissemination of tuberculosis in experimental

animals5. However the role of cyclosporine-A (CyA)

has not been examined. In a recent study John et al6

did not find any difference in the incidence of

tuberculosis in patients on CyA with those of

conventional therapy.

The clinical features of post transplant tuberculosis is

not uniform. Although pyrexia is the  commonest

presentation present  in 73% of our cases it is not a

constant finding. Less than half of the  patients in our

series had chronic cough and loss of weight. Pleural

effusion was present in 21% cases, mild ascites 15%

and 10% had lymph node enlargement. The diagnosis

of tuberculosis was  established by  demonstration of

AFB in the sputum or in the bronchial lavage.

Cytological and  biochemical examination of pleural

and peritoneal fluid and histological changes of biopsy

specimens have given positive results. However, in

about a third of cases diagnosis was made on

therapeutic  trial in patients presenting with pyrexia of

unknown origin.

Forty two percent of the patients had evidence of

pulmonary tuberculosis and the other 58% had extra

pulmonary involvement. Of the extra pulmonary

involvement 36% had pleural effusion, 27% intestinal

and 18% of each peritoneal and lymph node

12 Bangladesh Renal Journal
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involvement. The histological confirmation was

available in 2 of each cases of, pleural peritoneal,

intestinal and lymph node tuberculosis.

The standard therapy of tuberculosis in renal transplant

patients is similar as in non trasplant patients. However

dose and duration of therapy varies according to

immuno suppression and renal function tests.

However use of Rifampicin is considered cautiously

when patient receives prednisolone and CyA.

Rifampicin is a well known hepatic P 450 microsomal

enzyme inducer that increase the clearance of both

prednisolone and cyclosproine A. Thus lowering the

blood level increase the risk  of rejection. None of our

patients however was receiving cyclosporine A. We

treated our patients with Rifampicin, lsoniazide and

Ethambutol for 3 months and then  continued with

Isoniazide and Rifampicin for another 6 months.  This

regimen of treatment has also been advocated by

American Thoracic Society and Centre for disease

control8. This regimen is less expensive, simple to

adhere to and slightly less toxic to liver as compared

to combination of Rifampicin, Isoniazid and

Pyrazinamide.

In presence of raised creatinine dose of Ethambutol

is reduced according to creatinine clearance.

Although most studies dealing with chemotherapy of

tuberculosis have been on pulmonary disease, extra

pulmonary tuberculosis responded with the same

regimen as in pulmonary tuberculoiss.

Relapse of the tuberculosis with any form of therapy

is not common. However, most of the relapse occurs

in the first 12 months  after completing the therapy.

The close supervision is therefore mandatory.

Treatment was usually safe and effective in our

patients.  There was improvement in 70% of cases

but 9% died. In two cases who died one was found to

have intestinal perforation with evidence of iliocoecal

involvement and in another case there was evidence

of Jaundice due to viral hepatitis. 21% of cases were

lost to follow up and therefore their prognosis could

not be determined. Use of chemo prophylaxis for

tuberculoiss in patients undergoing renal

transplantation is not clear8. Quinibi reported  that

tuberculosis developed in 22% in high risk renal

transplant recipients who did not received prophylaxis

compared with none of 11 patients to whom it was

given. Similar observation have been reported by other

authors10,11. American Thoracic Society and other

workers recommended that prophylaxis is based on

mantoux testing of the  recipients. However, anergy

to tuberculosis is known to occur upto 70% in patients

due to impaired cellular immunity. None of our patients

had positive mantoux test.

Therefore, routine administration of Isoniazide can only

be recommended in country where tuberculosis is

prevalent. Quinibi et al however recommended chemo

prophylaxis in patients with a history of inadequately

treated tuberculosis, PPD greater than 12 mm,

abnormal finding of chest x-ray, history of recent

contact with active  tuberculoiss and those receiving

kidney from PPD positive donors. However, risk of

using isoniazide should be in mind during chemo

prophylaxis which includes drug interaction with CyA,

risk of drug induced hepatitis and risk of developing

isoniazide resistant tubercle bacili.
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Management of Anaemia in Haemodialysis Patients
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Summary :

A normocytic normochromic anaemia is one of the

main features of chronic haemodialysis patient. Reason

of anaemia in dialysis patients is multifactorial although

relative lack of erythropoietin (EPO) plays the major

role.

When haemoglobin is <11gm/dl (Hct <33%) in female

and <12gm/dl (Hct<37%) in male work up of anaemia

should be initiated, which includes Red blood cell

indices, Reticulcyte count and iron paramater. Iron is

essential for haemoglobin formation. Regular use of

small doses of I.V. iron will prevent iron deficiency,

maintain transferin saturation percents >20% and

serum ferritin level > 100ng/ml. In addition to iron

therapy, Epoetin (EPO) in needed.

Therapy with Epoetin (rHuEPO) not only confers

improvement of anaemia perse but also enhance

quality of life as well as physical, cognitive and

emotional function in many patients. The wide spread

use of EPO has reduced the need for blood

transfusions. EPO should be administered

subcutaneously (S/C) and site of injection should be

rotated. The dose should be 80-120 IU/kg/week in two

to three divided doses. The goal is to achieve the target

Hb/Hct within 2-4 months period. Blood transfusion only

indicated, when there is acute blood loss associated

with haemodynamic instability and EPO resistant with

chronic blood loss.

There are number of adverse effects of EPO therapy

such as hypertension, seizures, increased clotting

tendency and hyperkalaemia. For management of

anaemia NESP is the new addition by the FDA and

claimed to be better than EPO therapy.

Introduction :

A normocytic normochromic anaemia is one of the

main features of chronic haemodialysis patient.

Richard Bright in 1835 first described the association

between anaemia and chronic renal failure1.

Subsequent studies confirmed that erythropoisis is

Correspondence : MF Khan, Associate Professor of Nephrology, NIKDU, Dhaka

inextricably linked to the kidney through its production

of hormone erythropoetin. Thus any damage to the

kidney which includes the cells responsible for the

synthesis of erythropoietin and its physiological

control, will cause a hypoproliferative anaemia. patients

of end stage renal failure (ESRD) on haemodialysis

are more and more vulnerable to be anaemic. Reason

for anaemia in dialysis patients are multifactorial,

although relative lack of erythropoietin (EPo) plays

the major role2. Additional factors which may cause

or contribute to anaemia, include, iron deficiency either

related to or independent of blood loss from repeated

laboratory testing, needle puncture, blood retention

in the dialyzer and tubing or gastrointestinal bleeding3,

Severe hyperparathyroidism4, acute and chronic

inflammatory condition. Aluminium toxicities and

shortened red cell survival is also an important one

sometimes.

When anaemia is untreated, a number of

physiological abnormalities appears which include,

decreased tissue oxygen delivery and utilization,
increased cardiac output, cardiac enlargement,
ventricular hypertrophy, angina, congestive heart
failure, decreased cognition and mental activity,
decreased nocturnal penile tumescence and impaired
immune responsiveness and also decreased
intellectual performance6. Knowing the causes of
anaemia and treatment of anaemia, has improved
the quality of life of haemodialysis patient.
Introduction of rHUEPO has also ushered in a new
era of anaemia cure that is characterized by far less
dependence on blood transfusions and with its
antecedent cost and risks. Risks of transfusion
include hepatitis, AIDS, cytotoxic antibodies that can
preclude kidney transplantation, which has been

abolished by using EPO.

Guideline of management of anaemia in haemodialysis

patient. When to initiate the work up of anaemia: When

haemoglobin (Hb) is <11 gm/dl a (Hamatocrit [Hct] is
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<33%) in females and, <12 gm/dl (Hct <37%) in male

work-up should be started. Differences in average. Hb/

Hct levels between adult men and women are likely

due to differences in estrogen and testosterone

production.

In haemodialysis patients blood samples to document

and monitor anaemia should be obtained prior to or

immediately upon initiation of the dialysis procedure

(predialysis)8. Haemoglobin rather than Hct is used

to quantify the level of anaemia in patients on

haemodialysis. There are several reasons why Hb is

a more accurate and better measure of anaemia, than

is Hct9. Hb is stable when blood sample is stored at

room temperature but Hct is not and in presence of

hyperglycemia Hct is falsely elevated.

The red blood cell indices, reticulocyte count and iron

parameter are helpful to detect the cause of many

anaemia which are not due to erythropoietin (EPO)

deficiency10. Microcytosis may reflect iron deficiency,

aluminum excess or certain haemoglobinopathies,

again macrocytosis may be due to vitamin B12 or

folate deficiency. An elevated reticulocyte count

suggest active haemolysis.

The serum iron and the percent of transferin saturation

reflect the amount of iron immediately available for

haemoglobin synthesis. The serum ferritin reflects

total body iron stores. A low level either of these indices

may indicate the need for iron supplement.

If no cause for anaemia other than ESRD is detected

based on the work-up of anaemia evaluation, anaemia

in most likely due to EPO deficiency. Measurement

of serum EPO levels usually is not indicated.

Target haemoglobin/Hct

The target range for haemoglobin/Hct should be 11

gm/dl11 (33%) to Hb 12 gm/dl (36%). There are several

pieces of evidence suggesting that patient outcome

is worse when the Hb <10 gm/dl (Hct <30%). In 1989

FDA approved the target Hct level only 30% to 33%.

Iron Support

Regular use of small doses of I/V iron will prevent iron

deficiency and promote better erythropoiesis than can

oral iron therapy. Previously only iron dextran was

available but at present iron gluconate and iron sucrose

also available.

Target iron level

To maintain Hct at 30-33%, sufficient iron should be

administered to maintain transferin saturation percent

>20% and serum ferritin level of > 100 ng/ml14.

Patients on haemodialysis may not be able to maintain

adequate iron status with oral iron15. Therefore, 500

to 1000 mg of iron dextran may be administered in a

single infusion and repeated as needed. A trial of oral

iron is acceptable in the haemodialysis patient but is

unlikely to maintain transferrin saturation >20% and

serum ferritin level > 100 ng/dl. To maintain this level

intermittent I/V iron is needed on regular basis. 100-

125 mg of iron to be administered IV at every

haemodialysis for 10-8 doses respectively16. Once

the desired level of iron is reached then 25-125 mg of

iron to be given IV once per week. In patient in whom

transferrin saturation percent >50% or serum ferritin

>800 ng/L, IV iron should be withheld for up to 3

months17

Normal body iron stores are 800-1000mg. If the initial

Hct is 25% and the target Hct 35% the supplemental

iron required by patients during first 3 months of epoetin

therapy is 1000 mg, of this 400 mg is needed to

replace iron losses during haemodialysis for 3 months

and 600 mg needed to support production of red blood

cells and additional 400-500 mg is needed for every 3

months to maintain.

Use of I/V iron may rarely be associated with

hypotension, loin pain and intense upper gastric pain.

The use of total dose infusion may be associated with

arthralgia Myalgia syndrome. Prior to initiating IV iron

therapy a one time test dose of 25 mg should be

given.

Administration of Epoetin (rHUEPo)

Therapy with rHUEPo not only confers improvements

in anaemia perse but can also enhance quality of life

as well as physical, cognitive and emotional

functioning in many patients. The widespread use of

EPo therapy has reduced the need for blood

transfusions and other benefits of patients feeling

better and have more energy, increased appetite and

eat more as well as sexual function improve.

Anaemia work-up group recommaends that Epoetin

should be administered subcutaneously (SC) in

haemodialysis patients. When Epoetin is given SC,

the site of injection should be rotated with each
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administration18. When data from the many studies

comparing IV to SC Epoetin are analyzed, the SC

route of administration is more effective in the majority

of patients than if Epoetin is given IV as well as target

levels are able to be maintained with a lower dose.

Initial Epoetin administration

1. When Epoetin is given SC to adult patients, the

dose should be 80-120 units/kg/week in two to

three divided doses.

2. Paediatric patients <5 years old frequently require

higher doses (300 units/kg/week).

When selecting the initial dose of Epoetin, the goal is

to achieve the target Hb/Hct within a 2-4 months period

through the induction of a slow, steady increase of

Hb/Hct. To monitor the response to Epoetin Hb/Hct

should be measured every 1 to 2 weeks following

initiation of treatment. Until a stable target is reached,

than Hb/Hct should be monitored every 2 to 4 weeks.

With the optimal dose of Epoetin and optimal iron

store, the absolute rise in Hb can be expected to be

about 0.2 to 0.5 gm/week (Hct 1% per week).

If the absolute rate of increase of Hb/Hct after initiation

of Epoetin therapy or after a dose increase exceeds 3

gm/dl (Hct 8%) per month, then reduce weekly dose

of Epoetin by 25%. When haemodialysis patient is

unable to tolerate SC administration of Epoetin, then

IV should be used. In that case dose should be 50%

higher.

Inadequate Epoetin response

Patient treated with adequate dose of Epoetin, ninety

six percent will respond within 4 to 6 months provided

that there are adequate iron stores. Therefore, an

inadequate response to Epoetin therapy is defined as

failure to achieve target Hb/Hct in the presence of

adequate iron stores with 4 to 6 months. In an

inadequate response following conditions should be

evaluated:- (i) Infections, (ii) Chronic blood loss,

(iii) Osteitis fibrosa, (iv) Aluminum toxicity,

(v) Haemoglobinopathies, (vi) Folate or B12 deficiency,

(vii) Multiple myeloma, (viii) Malnutrition,

(ix) Haemolysis.

Patient treated with ACE inhibitor21 would worsen the

anaemia, use of carnitine, androgens, adequate

dialysis and biocompatible dialysis membrane will

reduce the dose of Epoetin therapy.

Blood transfusions

Blood transfusions are indicated:

(i) Acute blood loss associated with haemodynamic

instability.

(ii) The Epoetin resistant patient who has chronic

blood loss.

Adverse effects related to Epoetin therapy

During the initial Epoetin trials, most of which were

uncontrolled, a number of adverse effects were reported

among them, hypertension, seizures, increased

clotting tendency, hyperkalemia and flue like

syndrome.

Hypertension: Blood pressure should be monitored in

all patients. Initiation of antihypertensive therapy or

an increase in antihypertensive medication. Recent

studies showed that endothelium and vascular smooth

muscle cell has role in hypertensive reaction, because

EPo receptors are present on Endothelial cells.

Epoetin inhibited IL-113 induced apoptosis of vascular

smooth muscle cells which might induce hypertension

as nitric oxide production is inhibited22. Increasing

the red cell mass changes the haemodynamic, which

thus increase the blood pressure also.

Seizures: The incidence of seizures is about 3% (range

0-13%). None of this reported the presence or absence

of seizures history prior to the use of Epoetin.

Possibility of seizures is due to hypertensive

encephalopathy.

Increased clotting tendency: In haemodialysis patient,

the average incidence of thrombosis of any access is

about 7.5%. Incidence increased when Hct is >40%.

Because of increased red cell mass, heparin dose

may be increased 20-40% in haemodialysis.

Hyperkalemia: Incidence of hyperkalemia was <1%.

Novel Erythropoitic Stimulating Protein (NESP).

NESP is being used in clinical trials and in July 2000

is being reviewed by FDA (food and drugs

administration). NESP is a glycoprotein similar to

erythropoitin but has 5 additional amino acids in its

primary sequence and two extra N-linked carbohydrate

side chains, giving it a longer plasma half life and

reduce the molecules receptor affinity25. NESP

increased Hct by about 11 points more than did

rHUEPO. Intravenous dosing 3 times a week for 6
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weeks with 1.25 mg/kg of NESP elicited a rise in Hct

to about 75%, whereas a similar gain in Hct using the

same dosing frequency required a 4 fold higher dose

of rHUEPO.

NESP is 3.6 times more biologically potent

irrespective of route of administration. Serum

concentrations of NESP remained higher than those

of rHUEPO for up-to 96 hours after single dose of

each agent26. NESP is well tolerated by the patients

but there are few adverse effects as fatigue, asthenia

and fever. Till to day no instances of antibody formation

is reported, though theoretically it could be

immunogenic.
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Summary :

Blockade of renin angiotensin system (RAS) is

currently the recommended approach for both

prevention and management of cardiovascular and

renal diseases. Angiotensin converting enzyme (ACE)

is a non specific target for blocking RAS. ACE inhibitors

block ACE and kininase. Accumulation of kinins are

responsible for most of the side effects of ACEIs. On

the other hand elevation in bradykinin levels with ACE

inhibition and subsequent stimulated production of

nitric oxide, prostacyclin, and endothelial

hyperpolarizing factor may contribute to the clinical

benefits of ACE inhibition. Availability of specific direct

antagonists of angiotensin II receptors has induced an

element of confusion in clinical decision making.

Angiotensin receptor blockers (ARB) directly blocks

AT1 receptors and do not cause accumulation of kinins,

thus have a better side effect profile. Selective

blockade of AT1 receptor and unopposed stimulation

of AT2 receptor may have some salutary responses to

ARBs in myocardial remodelling. But ARBs possibly

lack many of the bradykinin mediated favourable

effects. Both ACEI and ARB share many end point

attributes. ACEIs are more widely studied compared

to ARBs in different clinical settings. At present it is

prudent not to assume these both classes of drugs as

equivalent.

Introduction :

Extensive animal studies and a growing number of

human clinical trials have now definitively demonstrated

the central role of the renin angiotensin aldosterone

system in the expression and modulation of

cardiovascular and renal diseases. H Goldblatt’s group

demonstrated 60 years ago that hypertension could

be generated in dogs by constriction of one renal

artery, a procedure which stimulates renin production

by ischemic kidney. Then the elements of the

enzymatic cascade representing the renin angiotensin

system (RAS) were progressively elucidated (Fig -

1). In 1970 came the first observations that angiotensin

II (All) harms the heart and kidney and the patients

with high levels of plasma renin activity are at increased

risk of stroke and myocardial infarction. The

development of pharmacological agents that block the

renin angiotensin system specially have helped to

define the contribution of this system to blood pressure

control and to understand the pathogenesis of

hypertension, congestive heart failure and chronic renal

failure. The concept of treating hypertension and heart

failure by blocking RAS was first established in 1970s

with saralasin, a peptiditic antagonist of angiotensin

II receptors1-3. The next breakthrough came with

captopril, the first orally active angiotensin converting

enzyme inhibitor (ACEI). The cardiovascular benefits

of ACE inhibition have been repeatedly demonstrated

in animal experiments and in human clinical trials. It

is becoming increasingly apparent that other than

lowering blood pressure the therapeutic benefits of

RAS blockade in large part is related to their extensive

direct effects upon the biology of the blood vessels

and their ability to modulate endothelial functions in

the face of vascular disease4. ACE is a non specific

target for blocking the RAS cascade. More specific

blockade always seems desirable. The more recent

availability of orally active angiotensin receptor (AT1)

antagonists created a hope to achieve that goal. The

receptor antagonists and the more widely studied

ACEIs share many end point attributes. But there is

some degree of confusions in making decision about

their clinical use in different conditions as these drugs

can not be considered equivalent. The present review

will try to highlight some of their similarities and

differences.

Biological properties of Renin Angiotensin aldosterone

system :

Angiotensinogen produced in the liver, is the only

known substrate for renin. Enzymatic cleavage of

angiotensinogen yields angiotensin I, a

haemodynamically inactive decapeptide. Angiotensin

converting enzyme (ACE) is a membrane bound zinc

Angiotensin Converting Enzyme Inhibitor Vs Angiotensin II Receptor

Antagonist
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metalopeptidase localized on the luminal surface of

endothelial cells. A secretory form can be found in

plasma. This enzyme generates angiotensin II by

cleaving the C-terminal diapeptide His-Leu from

angiotensin I primarily in the pulmonary circulation5.

The enzymatic conversion of angiotensin I to

angiotensin II (All) by ACE plays a critical role in blood

pressure homeostasis. Plasma levels of ACE, and

resultant All, are genetically determined. The ACE

gene may manifest insertion (I) or deletion (D),

polymorphism with three possible genotypes (DD, DI,

II). Plasma ACE levels have been shown to be two to

threefold higher in patients with DD genotype

compared to those with II genotype6. The DD genotype

have been associated with the potential for a number

of adverse cardiovascular effects like higher incidence

of atherosclerosis, high risk of myocardial infarction10,

increased mortality in the setting of congestive heart

failure and dilated cardiomyopathy7,8,9 and also an

increased rate of renal functional deterioration in

glomerular diseases11. Tissue ACE localized to the

surface of endothelium, exerts chronic influences on

cardiovascular functions and structure. It is believed

that tissue ACE plays a pathophysiologic role in

congestive heart failure, hypertension and vascular

disease. Inhibition of tissue ACE activity may play a

central role in the benefits attributable to ACE inhibiting

agents11.

Enzyme system other than ACE can also promote

the generation of All from AI. These includes cathepsin,

tanin, and chymases12, but how much these enzymes

contribute to the generation of All is not clear. These

alternative routes to generate All could explain why

All plasma concentrations are not completely

suppressed by chronic ACE inhibition. In contrast this

phenomenon has no theoretic relevance to the efficacy

of angiotensin receptor antagonists. ACE also

breakdown bradykinin to inactive peptides. Inhibition

of ACE produces an increase in plasma bradykinin,

which contributes to the side effect profile of ACEIs

(cough, angioedema). The elevation in bradykinin

levels with ACE inhibition and subsequent stimulated

production of nitric oxide, prostacyclin, and endothelial

hyperpolarizing factor may contribute to the clinical

benefits of ACE inhibition13. But how much bradykinin

accumulation contributes to the clinical efficacy of

ACEIs is still debated.

Angiotensin receptors :

The final step of the renin angiotensin cascade is

activation of All receptors by All. Several classes of

All receptors have been described. An international

union of pharmacology nomenclature subcommittee

classified these as AT1 and AT2 receptors14.

Additional subgroups have been postulated but not

yet completely characterized or cloned. AT2 receptors

are typified by its selective affinity for

biphenylimidazoles such as losartan and its

insensitivity to tetrahydro imidazo pyridine like

PD123319 or to the All peptide analogue CGP42112.

Two subtypes of AT1 receptors called ATIA and AT1B

have been characterized in rat. But in human only a

single AT1 receptor has been reported and is encoded

by a gene on chromosome 3. AT1 receptor is

expressed in brain tissue and in organs involved on

fluid electrolyte balance and blood pressure regulation

like kidney, heart, vascular smooth muscle cells and

adrenal glands. AT1 receptor is also found in platelets,

adipocytes and in the placenta. AT1 mediates most

of the identified vascular effects of All (Table 1). The

physiologic role of the AT2 receptor is less well

understood. AT2 receptors are inhibited by PD 123177

and CGP42112 but have very weak affinity for the

nonpeptidic antagonist losartan15-16. It may mediate

a cardioprotective effect and also play a role in the

modulation of fibroblast growth in the heart17.

Functions attributed to AT2 receptors include inhibition

of cell growth, promotion of cell differentiation and

apoptosis18,19. So, AT2 receptors could have an

important role in counterbalancing some of the effects

of angiotensin II mediated by AT1 receptor. It is

concievable that in the setting of AT1 antagonism,

unopposed All stimulation of the AT2 receptor may be

responsible for some of the salutary responses to

ARBs in myocardial remodelling20.

In theory because of the numerous extra ACE

pathways for All formation, selective angiotensin

receptor antagonism might, when compared with

ACEI, yield more complete inhibition of angiotensin

mediated effects on the AT1 receptor, and normal

unopposed stimulation of AT2 receptor. The biologic

subtleties that distinguishes ACEIs and ARBs do not

support the presumption that these two broad drug

categories are equivalent classes of medication with

equivalent mechanism of action or clinical efficacy.
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Clinical utility of ACE and ARB :

Cardiovascular disease : Renin angiotensin system

inhibition with ACEI is currently a recommended

approach for the management of heart failure and

appears to be very effective for left ventricular

hypertrophy in hypertensive patients21-28. However, a

role for ARBs in this setting remains incompletely

defined. Short term studies indicate that ATI receptor

antagonists improve haemodynamic indices and are

well tolerated21-28, and preliminary studies suggests

that AT1 receptor antagonists are at least as effective

as ACEIs but with more favourable side effect profile.

One clinical trial the ELITE (Evaluation of Losartan in

the Elderly) trial compared captopril 50mg three times

daily and losartan 50mg daily in elderly patients with

heart failure, renal safety being the primary end point

and secondary end point was death or hospital

admissions for heart failure34. No difference between

the drugs in the incidence of renal dysfunction was

found.However fewer losartan patients than captopril

patients discontinued therapy because of adverse

experiences (12.2% Vs 20.8%). The losartan

treatment group has 46% lower risk of death, and

26% reduction in total hospitalization rate compared

with the captopril treated group. Preliminary results

of the bigger ELITE II follow up trial confirmed that

losartan had significantly less side effects than those

of ACEIs, but no difference in the mortality outcomes

in elderly patients with congestive heart failure.35

Clinically both ARBs and ACEIs have a similar ability

to decrease total cholesterol and triglyceride level36,37

but the clinical relevance of such findings are not clear.

The Heart Outcomes Prevention study (HOPE) has

provided compelling evidence that ACEIs can prevent

major adverse cardiac events in high risk patients4.

The physiologic role of endothelial function in

cardiovascular homeostasis is now well established.

Different studies demonstrated that ACEls partially

and significantly reverse endothelial dysfunction in

normotensive patients with coronary heart disease38-

39. In some recent studies the effects of ARBs on

endothelial dysfunction and improvement of nitricoxide

(NO) availability has also been demonstrated40-41.

ACEIs have a proven mortality benefit in patients after

myocardial infarction27.28. similar data for ARBs are

not yet available. In fact ARBs lack many of the

bradykinin mediated effects on endogenous

thrombolysis and vascular reactivity42. It might be

conferred that the ARBs will prove to be less efficacious

in ischemic heart disease. The Optimal therapy in

myocardial infarction trial (OPTIMAAL) will provide a

direct comparison of losartan and captopril in a similar

population43. Thus in the absence of compelling

contradictory clinical data ACEIs remain the preferred

mechanism of angiotensin antagonism for the

prevention and management of wide spectrum of

cardiovascular disease.

Renal disease :

The experimental and small clinical studies indicated

that All receptor antagonists have effects on kidney

function similar to ACEIs. They have no significant

influence on glomerular filtration rate and they

increase renal blood flow29-33. A natriuretic effect,

which seems to be sustained after chronic

administration44, is abolished by the concomitant

administration of indomethacin45. In diabetic and non

diabetic proteinuric or microalbuminuric patients,

ACEIs reduce urinary protein excretion and have a

favourable impact on long term renal function46-47.

Preliminary studies with the ARBs suggest that these

agents also decrease filtration fraction and reduce

urinary albumin excretion48-52. Prevention and

treatment of diabetic nephropathy represent an

additional clinical context for the beneficial effects of

angiotensin antagonism53,54. The clinical benefit is

postulated to ensue from the inhibition of All

stimulation of both AT1 and AT2 receptors57-58. The

involvement of both receptor subtypes would

theoretically favour the use of ACEIs in this setting.

Nevertheless, small scale clinical trials have shown

that ARBs can slow the progression of proteinuria in

type I diabetes58. No clinical data in the outcome of

ARB therapy in type II diabetes is available, although

experimental studies showed comparable effects of

ARBs and ACEIs on diabetic nephropathy and

proteinuria59. Two clinical trials each involving more

than 1500 patients, the Irbesartan Diabetic

Nephropathy Trial (IDNT) and the Losartan Renal

Protection Study (RENAAL) are underway. These

studies will asses the impact of Irbesartan and

losartan respectively on delaying the progression of

renal disease and its adverse clinical sequel in

patients with type 2 diabetes mellitus who have

hypertension and diabetic nephropathy60.

Preliminary reports already showed remarkable

safety of ARBs. Hyperkalaemia, a short term initial
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increase in serum creatinine level and haematologic

adverse effects were extremely rare. An additional

theoretic benefit of ACE inhibition on type II diabetes

may be their ability to improve insulin sensitivity61,62,

which is thought to be mediated through bradykinin63.

The bulk of the available data do not support a

comparable clinically appreciable effects of ARBs

regarding improvement in insulin sensitivity.

Combination of ACEI and ARB

Angiotensin II level increase during chronic blockade

of AT1 receptors64 and can be expected to compete

with the antagonist at the receptor site and to displace

it. But confirmation of this hypothesis deserve further

investigations. A blunting of the circulating ACE by

ACEIs might also decrease the efficacy of angiotensin

II blockers by causing less AT2 receptor stimulation.

This drug combination would add the effects of

bradykinin accumulation to those of AT1 receptor

blockade. Changes in bradykinin levels may have a

beneficial role although it may contribute to the side

effect profile of ACEIs. Experiments with combined

ACEI and AT1 receptor antagonists in rats with renal

mass ablation showed no advantage beyond blood

pressure control65. However, observation on a few

patients suggests that more decrease in proteinuria

can be obtained with combination in normotensive

patients and with IgA nephropathy and proteinuria66.

There is growing evidence that combination therapy

may provide the optimal therapy for the management

of diabetic nephropathy67. Preliminary studies have

shown that a combination of losartan and enalapril is

well tolerated in patients with heart failure and that

the combined therapy results in greater effects in terms

of suppression of aldosterone and norepinephrine than

enalapril alone69. Similar results have been reported

for valsartan33 and candesartan69. De Pasquale et

al70 in a study of patients with anterior myocardial

infarction showed that losartan 25mg with captopril

75mg seems to be more effective than captopril alone.

But large clinical trials are needed to decide whether

the combination provide additive benefit in patients

with heart failure or chronic renal failure.

Conclusion

Blockade of renin angiotensin system is currently the

recommended approach for both prevention and

management of cardiovascular and renal diseases. In

contrast to the original hypothesis the benefits of

angiotensin antagonism do not emanate from the

antihypertensive effect alone. The recent availability

of direct antagonists of the AT1 receptor has introduced

an element of confusion in clinical decision making.

ACEIs are non specific target for blocking RAS, but

they also cause accumulation of kinins which may

have a salutary effects although responsible for some

important side effects. ARBs block angiotensin

receptor specifically and do not cause accumulation

of kinins and thus have better side effect profile.

Nevertheless, despite the partially overlapping

mechanism of action for the two classes of RAS

blockers they confer distinct pharmacological

properties including side effects profile, mechanism

of action. ACEIs are more widely studied. Trials now

underway will definitively demonstrate the therapeutic

efficacy of AT1 receptor blockers. Therefore, until

conflicting information emerge from ongoing large

clinical trials it is prudent not to assume these both

classes of drugs as equivalent for medication. If

ongoing trials demonstrate that ARBs can prevent

target organ damage and reduce cardiovascular

mortalities equally or better than ACEIs, these

compounds might one day replace ACEIs at least

because of their better side effect profile.
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Summary :

Renal involvement in systemic lupus erythematosus

(SLE) is the most important prognostic factor. Many

cytotoxic drugs are used in different combinations along

with corticosteroids. Monthly pulse Cyclophosphamide

therapy is the most accepted form of treatment in lupus

nephritis. But adverse effects are very high. We

compared the conventional high dose I.V. monthly pulse

Cyclophosphamide with that of low dose fortnightly I.V.

pulse Cyclophosphamide in renal lupus. Thirty-five renal

lupus patients who have fulfilled the WHO classification of

III, IV& V lupus nephritis included in this study. In group-I, 19

patients were treated with monthly Cyclophosphamide

at a dose of 500mg/m2 and in group-II, 16 patients were

treated with fortnightly Cyclophosphamide at a dose of

250mg/m2 body surface area for 6 month, followed by

oral azathioprine 1-2 mg/kg / day in both groups. In both

groups oral prednisolone was given at a dose of 1mg/

kg/day for 6 weeks followed by gradual tapering. Both

groups were matched for age, sex, age of onset, duration

of disease, serum urea, serum creatinine, UTP, Ccr and

renal histological features at presentation. Twenty-four

patients showed either remission of proteinuria or

improvement of renal function or both; of whom 11from

group-I and 13 from group-II. Nine patients died in both

groups; 6 in group-I and 3 in group-II. It is concluded that

IV cyclophosphamide is an  acceptable regimen for the

management of lupus nephritis.  Fortnightly low dose IV

cyclophosphamide is comparatively better than

conventional monthly pulse cyclophosphamide.

Introduction :

The occurrence of renal involvement during the clinical
course of systemic lupus erythematosus (SLE) is
generally considered to be the most important factor
influencing the prognosis, both in term of morbidity
and mortality. The mortality rate in-patients with
systemic lupus erythematosus and lupus nephritis is
high1-3. Immunosuppressive agents are being used
increasingly in the treatment of lupus nephritis. The
outcome of treatment of lupus nephritis with

Intravenous Pulse Cyclophosphamide in Renal Lupus : Comparison of

Low dose Fortnightly and Conventional Monthly Regimen

MAW Khan1, HU Rashid1, H Rahman1, MA Hasanat2, MN Alam2

Dept. of Nephrology1, Dept of Medicine2, BSMMU, Dhaka

immunosuppressive agent might be superior to
treatment with corticosteroid alone4, 5. Aggressive
immunosupressive treatment can block the SLE
activity and prevent renal insufficiency. On the other
hand, too vigorous therapy can expose the patients
to disabling and fatal complications 6. Despite of the
presence of similar histological lesions, clinical
outcome of the patients with lupus may be
heterogeneous both in terms of residual renal function
and response to the therapy 7. The varied and
unpredictable nature of lupus nephritis and risks
associated with its treatment has challenged to define
the estimates to develop rational approaches to
therapy. Since the introduction of percutaneous renal
biopsy in clinical practice, it has been considered that
details morphological studies could offer a more direct
estimate of type and severity of lupus nephritis and
provide further rationale for therapeutic decisions 11.
Varied conclusion may be related to differences in
patient selection criteria, prognostic factors, and
treatment regimen and outcome measures those were
studied differently. Among the predictor of outcome,
of treatment regimen is also important. Most of the
approaches are empirical and arbitrary. Many cytotoxic
drugs are used in different combinations. Many
authorities emphasize monthly pulse
cyclophosphamide therapy. But dose dependent
agranulocytosis, infectious events  as a cause of death
is the main draw back of this regimen8-10. So the
optimum dose, duration, frequency of administration
and mode of administration of cyclophosphamide is
not yet established and practice vary greatly11,12.
Houssiau at. al (1991) have carried out a retrospective
study of biopsy proved lupus nephritis patients who
were treated with low dose IV cyclophosphamide at a
fixed dose of  500mg in each pulse at a interval of 2-3
weeks.  This preliminary data suggested that
treatment regimen was safe, no significant effect on
blood count, infectious events were less and treatment
regimen was effective12. So we make a prospective
study where the biopsy proven lupus nephritis patients
were treated to compare the effectiveness of low dose
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fortnightly and conventional monthly pulse

cyclophosphamide in lupus nephritis.

Subject and Methods:

Patients:

Thirty-five patients with lupus nephritis were included
in this study. Patients who had four or more revised
ARA criteria for diagnosis of systemic lupus
erythematosus, clinical evidence of active kidney
disease and renal histological evidence of modified
WHO class III, Class IV and V lupus nephritis were
enrolled in this prospective study. Informed consent
of each patient was obtained. Patients were excluded
if they had severe renal dysfunction evidenced by
creatinine clearance rate less than 15ml/min, severe
active infection, pregnancy and age under 14. Patients
entered into study compared conventional high dose
monthly I.V cyclophosphamide (group-I) with low dose
fortnightly I.V cyclophosphamide   (Group-II). In Gr-I,
Cyclophosphamide was given at a dose of 500mg/
m2 of body surface area monthly and in Gr-II, 250mg/
m2 of body surface area fortnightly for six month. In
addition to different doses of cyclophosphamide,
patients of both were treated with oral prednisolone at
a dose of 1mg/kg/day for 6 weeks followed by gradual
tapering of prednisolone to maintain at a dose of 7.5-
10 mg/day. Patients were followed-up for fifteen
months. After six month of pulse cyclophosphamide
therapy, patients of both groups were treated with oral
azathioprine at a dose of 1-2 mg/ kg /day.

Renal histology:

Modified World Health Organization criteria were used
for light microscopy classification of lupus nephritis.
The biopsy specimens that contain 6 or more glomeruli
were considered as adequate tissue and examined.

Clinical parameters:

Primary clinical outcome was estimated by renal
insufficiency defined by dialysis dependency for more
than two month or ESRD (End Stage Renal Disease)
or death of the patients.  Along with different clinical
features, the following biochemical features at entry
were evaluated: serum urea, serum creatinine, UTP
(24 hours urinary protein excretion), Ccr (clearance
rate of creatinine), and urinary findings. Serum urea,
serum creatinine, UTP, Ccr and urinary findings were
evaluated in every 3rd month to determine the outcome.
Patients were considered to be improved when
proteinuria decreased to< 0.5gm/day along with
increment of Ccr and inactive urinary sediment

Statistical analysis:

All the values expressed in either frequency or
percentage for discontinuous variables, while
continuous variables expressed in mean (SD) unless
mentioned otherwise. Comparison between the
treatment groups as well as visit to visit within the
same group for non-parametric values were done by
chi-square test or Kruskal-Wallis one-way ANOVA.
For the similar comparison for parametric values,
Student’s t-test and one-way ANOVA was performed.

Table-I : Matching of the patients (Gr-I vs Gr-II):

Character Gr-I Gr-II p

Age (mean±SD, years) 26±7 26±9 0.735

Age of onset (mean±SD, years) 24±7 24±9 0.928

Duration of disease (mean±SD, month) 24±7 36±26 0.221

Sex:        Male 0 1 0.456

                Female 19 15

Serum urea (mmol/l) 9.87±5.78 8.85±2.87 0.213

Serum creatinine (µmol/l) 177±155 139±69 0.098

Urinary total protein (gm/day) 4.32±380 3.69±3.41 0.574

Creatinine clearance rate (ml/min) 39±21 50±22 0.126

Serum total protein (gm/l) 51±20 51±20 0.956

Serum Albumin (gm/l) 23±10 23±12 0.930

Histological (WHO) class

  III 6 6

 IV 12 8 0.643

 V 1 2
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Results:

Table-I shows initial matching of patients and their
renal function at presentation. There was no difference
in age, age of onset, sex, duration of disease, renal
function test and 24 hour protein excretion between
two groups. The result of follow up are shown in table-
II. The mean levels of urea creatinine and 24 hour
Urine protein did not show any changes in 15 months
of follow up between the two groups.

Out of 35 patients, 24 patients showed remission of
proteinuria or/and improvement of renal function; of

whom 11 from Group-I and 13 from Group-II. Two

patients in group-I did not show any improvement

(Table-II). It is observed that patients showed variable

complication; 19 in group-I and 6 in group-II (Table-

VI). Amongst them chest infection occurred in 9

cases, cushingoid facies in 7 cases, vomiting in 5

and diabetes mellitus in one cases. Nine patients died;

6 in group-I and 3 in group-II (Table-V). the causes of

death were chest infection in 4, renal failure in 4 and

in one,  cause could not be ascertained.

Table II : Biochemical findings (mean±SEM) of renal lupus in treatment groups during follow-up.

Duration Urea (mg/dl) Creatinine (mmol/L) UTP (gm/ 24hours) Ccr (ml/min)

(Months) Gr-I Gr-II Gr-I Gr-II Gr-I Gr-II Gr-I Gr-II

0 7.9±1.3 5.8±0.7 177±36 109±17 4.33±0.87 3.63±0.85 39±5 50±6

3 5.4±0.4 5.1±0.5 133±27 103±17 2.27±0.69 0.77±0.18 48±5 56±6

6 4.9±0.3 5.8±1.6 92±8 127±49 0.96±0.52 0.59±0.21 53±6 56±8

9 4.8±0.4 5.1±0.4 100±23 88±7 1.01±0.38 0.23±0.01 75±6 57±13

12 4.1±0.5 4.5±0.5 76±4 78±6 0.46±0.21 0.33±0.05 76±7 72±11

15 4.4±0.6 4.1±0.3 81±12 89±8 0.56±0.21 0.33±0.02 71±19 75±7

F&P 2.237/ 0.316/ 1.650/ 0.317/ 4.074/ 6.439/ 6.050/ 6.920/

0.620 0.901 0.160 0.900  0.030  0.000 0.000 0.001

Table-III : Overall clinical improvement in two

groups of patients

Outcome of treatment Gr-I (n=19) Gr-II (n=16)  p

Improved 11 (57.9) 13 (81.3) NS
No improvement 2 (10.5) -
Death 6 (31.6) 3 (18.8)

Table –IV : Showing complications in two groups

Complication Gr-I (n=19) Gr-II (n=16)

Chest Infection 6 3

Cushingoid facies 4 3
Post therapy Vomiting 5 0
Renal Relapse 3 1
Diabetes mellitus 1 0

Table-V : Causes of death during treatment and follow-up

Causes of death Gr-I Gr-II

Renal failure 3 1

Chest infection 3 1
Unknown 0 1

Total 6 3

Death: At presentation (within 1st month): 2 (5.7%)

At second visit (around 3rd month):5(14.3%)

At third visit (around 6rd month): 2(5.7%)

Discussion:

Appropriate regimen for management of renal lupus

is not yet settled8,9. Prednisolone is widely used

to control the disease activity, but heavy penalty

occurs in terms of side effects8. The risk of infection

is directly proportional to dose of steroid and 8-10

fold increased risk of infection when more than 40

mg of prednisolone per day is used10. Moreover,

prednisolone is not effective in some lupus

nephritis and patients with CNS involvement8-11.

Cytotoxic drugs along with steroid are more

effect ive than prednisolone alone.

Cyclophosphamide, especial ly pulse

cyclophospha mide appear to be more effective

than other cytotoxic drugs12,13. Short-term side

effects are fewer in pulse cyclophosphamide

therapy compared to oral cyclophosphamide14.

Intravenous pulse cyclophospha mide therapy has

been emphasised by many authors8-14. The

optimum does, duration of treatment and interval

of does of clophosphamide is not established15,16.

However,  h igh indiv idual  dose pulse

cyclophosphamide increases the adverse effects

but not efficacy. Low dose weekly or fortnightly i.v
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pulse cyclophosphamide along with moderate dose

of steroid is an effective form of treatment and

reduces the infections12. Most of the pulse

regimens permit lower dose of cyclophosphamide

along with reduction of risk of infertility and

malignancy14. In the present prospective study two

modalities of intravenous cyclophosphamide

therapy were evaluated. Most of the patients in this

study belonged to the age group of 15-30 years in

conformity with other studies18-20.

There are published data showing that I.V pulse

cyclophosphamide therapy improves patients both

clinically and biochemically15-,21. Renal function

improved during the course of treatment in both

treatment groups.Nonetheless, improvement in

fortnightly iv pulse cyclophosphamide group was 81%

in comparison to 59% in monthly cyclophosphamide

group. Moreover, maortality was comparatively

greater in monthly cyclophosphamide group (32%)

than fortnightly group (19%). In conformity with these,

frequency of complication, especially infection as a

cause of death was also comparatively less in

fortnightly cyclophosphamide group as observed by

others12. Therefore, in light of the above points,

fortnightly cyclophosphamide appears to be superior

than the monthly cyclophosphamide, though not

statistically significant. In support of these, it

deserves mentioning that, side effects like nausea,

vomiting, malaise were more marked during

immediate post therapy period in the monthly

cyclophosphamide group though these were not well

defined in every cases. These beneficial effects of

fortnightly cyclophosphamide therapy might have

been attributable to the lower dose of regimen like

other studies17. However, both the regimens were

equally effective and none of the two modality of

treatment was found significantly superior to each

other on reducing the mortality.

In conclusion, iv cyclophosphamide therapy is a

good regimen for management of renal lupus.

Fortnightly low dose pulse cyclophsophamide

therapy is comparatively better than monthly pulse

therapy in context to overall improvement, rate of

fatality, frequency of complication and infectious

events.

References:

1. Mosca M, Pasquariello A, Tavoni A, Moniconi A, Moneta I,

Innocenti M, Bencivelli W, Bombardien S. Predictor of renal

out come in diffuse proliferative glomerulonephritis in

systemic lupus erythematosus. Lupus (1997); 6: 371-378.

2. Austin HA, Klippel JD, Balow JE. Therapy of lupus nephritis:

Controlled trial of prednisolone and cytotoxic drugs. N

Engl J Med 1986; 314: 614-619.

3. Steinberg AD and Steinberg SC.  Long-term preservation

of renal function in-patients with lupus nephritis receiving

treatment that includes cyclophosphamide versus those

treated with prednisolone only. Arthritis and Rheumatism

1991(august); 34(8): 945-950.

4. Austin HA, Klipel JH, Balow JE, LeRicheNg, Steinberg AD,

Plotz PH, Decker Jl. Therapy of lupus nephritis: controlled

trial of prednisolone and cytotoxic drugs. N Engl J Med

1986; 314: 614-619.

5. Pontacelli C, Zucchelli P, Moroni G, Cagnoli L, Bnafi G,

Pasquali S. Long term prognosis of diffuse lupus nephritis.

Clinical Nephrology 1987; 28(6): 263-271.

6. Balow JE. Therapeutic trial in lupus nephritis. Problem

related to renal histology, monitoring of therapy and

measures of outcome. Nephron 1981; 27:171-176.

7. Appel GB, Cohen DJ, Pirani CL, Meltzer JI, Estes D: Long

term follow up of patients with lupus nephritis. A study

based on classification of the World Health Organization.

Am J Med 1987; 83: 877-885.

8. Cameron JS. Prospective and advances of clinical

nephrology: XIVth international conference of nephrology.

Sydney Australia, 1997; p34-41.

9. Pollack VE, Kant KS, Hariharam S. Diffuse proliferative

lupus nephritis: Treatment approaches and results.

Nephron 1991; 59: 177-193.

10. Boumpas DT, Austin III HA, Vaughan EM. Klippel SH,

Steinberg AD, Yarboro VH, Balow JE. Controlled trial of

pulse methylprednisolone versus two regimens of pulse

cyclophosphamide in severe lupus nephritis. N Eng J Med

1992; 340 (8842): 741-745.

11. Malaviya AN, Singh RR, Sindhwani R, Singh YN, Ahuja

RK, Bhuyan UN, Khare SD, Kumar A, Malaviya R, Negi PC

& Ramachandaram K. Intermittent intravenous pulse

cyclophosphamide treatment in systemic lupus

erythematosus. Indian J Med Res (B) 1992; 96: 101-108.

12. Houssian F A, D’Cruz DP, Haga HJ, Hughes GRV. Short

course of weekly low dose intravenous pulse

cyclophosphamide in the treatment of lupus nephritis: A

preliminary study. Lupus 1991; 1:31-35.22.

13. Levey AS, Lan SP, Corwin HL, Kashinath BS. Lachin J,

Neilson EG, Hunsicker LG, Lewis EJ. Progression and

remission of renal disease in the lupus nephritis

collaborative study. Results of treatment with prednisolone

and short term oral cyclophosphamide. Ann of Intern Med

1992; 116: 114-123.

4 Bangladesh Renal Journal



Renal 21(1)

25

14. Balow JE, Boumpas DT, Fassler BJ and Austin III HA.

Management of lupus nephritis. Kidney Int 1996; 49(S53)

: 88-92.

15. Clark WF. Treatment of lupus nephritis:

Immunosuppression, general therapy, dialysis and

transplantation. Clin lnvest Med 1994; 17 (6): 588-601.

16. Chan TM, Fu-Keun LI, Wong RWS, Wong KL and Cheng

IKP. Sequential therapy for diffuse proliferative and

membranous lupus nephritis: Cyclophosphamide and

Prednisolone followed by Azathiopring and Prednosolone.

Nephron 1995; 71: 321-327.

17. Gordon M, Luqmani RA, Adu D, Greaves I, Richards N,

Michael J et al. Relapses in-patients with a systemic

vasculitis. Quarterly Journal of Medicine 1993; 86:779-89.

18. Hochberg MC, Boyd RE, Ahearn JM, Arnett FC, Bias WB,

Provost TT and Stervens MB. Systemic lupus

erythematosus: A review of clinicolaboratory features

and immuno-genetic marker in 150 patients with emphasis

on demographic subsets. Medicine 1985; 64(5): 285-95.

19. Takei S, Maeno N, Shigmori M, Imanaka H, Mori H, Neome

Y, Kanekur S, Takezaki T, Hokanohara M, Miyata K,

Fujikawa S. Clinical features of Japanese Children and

adolescents with systemic lupus erythematosus: Result

of 1980-1994 survey. Acta. padiatrica Japonica 1997;

39:250-256.

20. Austin III HA, Bompas DT, Vaughan EM, Below JE. High-

risk features of lupus nephritis: Importance of race and

clinical and histological factors in 166 patients. Nephrol-

Dial Transplant 1995; 10: 1620-1628.

21. Neumann K, Wallace DS, Azen C, Nesim S, Fichman M,

Metzer AI et al. Lupus in 1980s : III, Influence to the clinical

variables, biopsy and treatment on the out in 150 patients

with lupus nephritis seen at a single centre. Semin Arthritis.

Rheum 1995: 25(i) : 47-55.

Bangladesh Renal Journal 5



Renal 21(1)

26

Notes and News

NATIONAL NEWS

The 10th National convention and International CME

will be held on 2nd - 3rd December 2003, at Pan Pacific

Sonargaon Hotel, Dhaka.

A number of international speakers are expected to

attend the conference. The conference will highlight

the recent advances in the field of Nephrology, Dialysis

and transplantation. For further information, please

contact the following address:

Conference Secretariat : Dept. of Nephrology, Room

No. 408, Block- C, BSMMU, Shahbagh, Dhaka-1000,

Bangladesh

Telephone & Fax: 8614811

E-mail: rashid@bol-online.com

INTERNATIONAL NEWS

February 16-20, 2003

The 9th Asian Pacific Congress of Nephrology, Pattaya,

Thailand. Contact: Secretariat, Division of Nephrology,

Department of Medicine, King Chulalongkorn Memorial

Hospital, Bangkok 10330, Thailand. Tel: + 66-2-252-

8087-8, E-mail: apcn2003 @ksc.th.com

June 8-12, 2003

World Congress of Nephrology, Berlin, Germany.

Contact: ERA-EDTA Congress Office, Via Spolverini

2, 43100 Parma, Italy.

Tel: +39-0521 -989-078, Fax: +39-0521-959-242,

E-mail: congress@euromeetings.tr

June 13-15, 2003

ISN-ERA/EDTA World Congress of Nephrology

Satellite Symposium on ARF, ICC International

Congress Centre, Ghent, Belgium. Contact: Scientific

Secretariat, N. Lameire MD, Renal Division, University

Hospital, De Pintelaan 185, B-9000 Gent, Belgium.

Tel +32-9-240-4524, Fax: +32-9-240-4599

E-mail: Ingrid.Verslycken@ rug.ac.be

June 20 -23, 2003

Second Middle East Transplant Games, Ankara,

Turkey. Contact: Secretariat 1 Cadde No. 77 Kat: 4,

Bachcelievler 06490, Ankara, Turkey, Turkey

Tel: + 90-312-212-6868 Ext 11118,

Fax: +90-312-215-0835

E-mail: rektorluk@baskent-ank.edu.tr,

June 25 -27, 2003

The 7th Meeting of the Turkish Transplantation Society,

Ankara, Turkey, Contact: Secretariat I Cadde No. 77

Bachcelievler Ankara 06490, Turkey,

Tel: +90-312-212-6868 Ext. 1118

E-mail: rektorluk@baskent-ank.edu.tr

August 13-16, 2003

NephroAsia 2003, Singapore, Contact: NephroAsia

Congress Secretariat, 81 Kim Keat Road, Singapore

328836.

Fax: +65-6299-3164

E-mail: nephroasia@nkfs.org

September 23-26, 2003

8th Congress of, the Asian Society of Transplantation,

Kuala Lumpur, Malaysia. Contact: The Secretariat,

c/o Department of Nephrology, Hospital Kuala Lumpur,

Malaysia.

Tel: 60-3-290 - 5410, Fax: 60-3 - 293 – 8953

E-mail: cast8@hotmail.com
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Summary :

This report was based on the data from the Renal

Registry of all hospitals (both Government and Private)

involving treatment of end stage renal disease (ESRD).

The registry included approximately 80-85% of all

patients on Renal Replacement Therapy (RRT) in

Bangladesh. The data were as on 31st December 1996.

There were 14 renal units and 2 renal transplant

centers. The number of patients on RRT was 3186

patients (27 PMP) of which 65% (17 PMP) were treated

with maintenance haemodialysis (HD), 800 ( 7

PMP)patients were treated with Intermittent peritoneal

dialysis (IPD) and 312 (3 PMP) patients with renal

transplantation. The net increase in the number of

patients on RRT was +31% from the previous year.

The incidence of ESRD in 1996 was 328(3 PMP). The

mean age of patient on RRT was 44 years. The causes

of renal failure were Glomerulonephritis (1990-

1994)(47%), Diabetic Nephropathy (24%), Hypertensive

renal disease (13%), Obstructive Uropathy (8%), and

undetermined (10%). The number of patients with ESRD

who entered the programe during 1998 the causes

were Glomerulonephritis (40%), Diabetic Nephropathy

(31%), Hypertension(15%), Obstructive Uropathy (8%)

and undetermined (6%).

14% of all patients on MHD were serologically positive

for hepatitis B infection and 6% positive for hepatitis C

infection where as 3.6% of patients with renal

transplant were positive for hepatitis B infection. 12%

of all patients with HD and 6% with renal transplantation

developed tuberculosis. Of all patients on HD 66% were

on 8 hours dialysis and 34% on 12 hours dialysis. The

survival of patients on 8 hours dialysis were 55% for 3

years, where as patients on 12 hours dialysis, the

survival were 77% for 3 years. Major causes of death

in HD were Cardiac (55%), Irregular dialysis (33%) and

CVA (11%).

There were 312 patients with Renal Transplantation

until 1996,of which 92 were transplanted in Bangladesh

and rest overseas. In 1997 the total number of

transplantation were 350 and in 1998 the number were

increased to 383. 64% of all transplant patients were

living related and 36% living unrelated. All unrelated

transplants were performed overseas.

1986-1996 : Bangladesh Renal Registry Report
H U RASHID

Department of Nephrology, Bangabandhu Sheikh Mujib Medical University, Bangladesh

Correspondence : Dr. Harun-Ur-Rashid Professor & Chairman Department of Nephrology Bangabandhu Sheikh Mujib Medical
University Dhaka-1000, Bangladesh.

One year graft survival in transplant patients were 96%.

The causes of death in renal transplantation were

infection and chronic rejection.

There were 826 patients treated with peritoneal dialysis

until 1996 of which 97% are hospital based IPD and 3%

on CAPD. 68% of IPD patients either change to HD or

discontinued their treatment. Only 32% continued the

treatment. One year patient survival for IPD was 45%.

The annual mortality rate for HD is 25% Transplant 4%

and IPD 55%.

Introduction :

This report was based on data from renal registry of

the Institute of Postgraduate Medicine and Research

(Now Bangabandhu Sheikh Mujib Medical University)

and all private hospitals providing dialysis and

transplantation in Bangladesh. Data will cover

approximately 80-85% of all patients on renal

replacement therapy in Bangladesh. The data were

from 31st Dec 1986 to 31st December 1996.

Renal Registry/Clinical Information System of Bangladesh :

The renal registry implemented by the department of

Nephrology, Institute of Postgraduate Medicine and

Research since the inception of Dialysis and

transplantation in 1986. A preformed form and a file

were maintained for each patient since the renal

replacement therapy (RRT) started until 1999, when

all data were computerized. A registry office is

maintained in the department of nephrology,

Bangabandhu Seikh Mujib Medical University

(BSMMU). Data is collected from all hospitals treating
patients with ESRD. The registry is comprehensive
and outlines on the basis of APSN data system.
Although department of Nephrology, BSMMU, is very
strict in collection of data in their own University, the

data from other/private hospitals remains flexible.

Renal Replacement Service in Bangladesh :

Approximately 100-120 patients per million

population(PMP) reached end stage renal failure

(ESRD) every year in Bangladesh. The total number -
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of population is 120 million as census carried out in

1996.

At present there are 14 haemodialysis units (0.11 unit

PMP). Of 14 centres, one government, one semi

government, 10 private and two cheritables, centres.

There are two renal transplant centres; one in the

university hospital and another in a private hospital.

Mode of Renal Replacement Therapy :

On 31st  December 1996, 3186 (27PMP) patients were

treated with different varieties of Renal Replacement

Therapy (RRT). Of them 2048 (65%) patients were

treated with Maintenance Haemodialysis (HD), 800

(25%) patients were treated with Intermittent peritoneal

Dialysis (IPD), 312 (9%) patients with Renal

Transplantation (TX) and 26 (0.8%) patients with

continuous ambulatory peritoneal dialysis (CAPD). In

1997 the total number of patients on RRT was 4081

and in 1998 the total number was 5239. The actual

and the net increase of the number of patients on

different modes of RRT from previous year are shown

in Fig I.

Age and Sex:

The mean age of the patients on RRT was 44 years (

range 13-76years); the mean age for patients on HD

was 41 years, for transplantation 34 years and CAPD

57 years. Of all patients on RRT male female ratio

was 42:21 for HD 35:23 for transplant 69:23 and CAPD

3:4.

Primary Renal Disease :

The causes of ESRD among 526 patients who were

on RRT from 1990-1994 shown in table I.

The causes were Glomerulonephritis (47%) Diabetic

nephropathy (24%), Hypertensive Renal Disease

(13%), Obstructive uropathy (8%), Undetermined

(10%).

In 1998 among all cases of new ESRD who were in

the RRT programe the causes were

Glomerulonephritis (40%), Diabetic nephropathy

(31%), Hypertension (15%), Obstructive Uropathy

(8%) and undetermined (6%).

The number of patients presented with Diabetic

Nephropathy in 1994 was 24% and in 1998 31%

(increase by 7%). Hypertension in 1994 13% and, in,

1998 15% (increase by 2% Glomerulonephritis in 1994,

47% and 1998,40% (decreased by 7%).

The causes of primary glomerulonephritis could not

be determined because most of the patients presented

with ESRD with with proteinuria and bilateral

contracted kidneys.

Co-Morbid Risk Factor :

Hepatitis B and C infection :

Fourteen per cent of all patients on RRT were

serologically positive for Hepatitis B infection and 6%

of all the patients were positive for Hepatitis-C infection.

Renal Replacement Therapy :

Haemodialysis :

There were 2048 patients (17 PMP) on HD of which

28% in the University hospital and 72% from private

hospitals. Compared to 1996, there were 18% increase
in 1997 and 6% increase in 1998. 66% of patients
were on 8 hours dialysis per week and 34% were on
12 hours dialysis per week. Average dialysis blood
flow was 200ml/min and Acetate dialysate was used

in almost all cases. The mean kt/v in patients on HD

were 0.9-1.1, haemoglobin 7-8gm/dl, serum albumin

3234 gm/dl. (Table II).

65%

0.8%

9%
25%

Fig 1 : Prevalence and modes of RRT

IPD
n= 800(25%)
7 PMP
+11%
from 1995

Tx
n – 312
3 PMP + 35%
from 1995

CAPD
n = 26
0.21 PMP

HD
n = 2048 (65%)
17 PMP + 38%
from 1995

All RRT, n = 3186, 27 PMP + 31% increase from 1995

New Patients for RRT :

During 1996, 328 new patients join the RRT

programme. The incidence of treated ESRD was 3
PMP. The number of new cases from the different form
of RRT during the period of report included those cases
who previously had not receive any form of RRT. (See

data at a glance).
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Table I

Showing causes of Primary renal disease in

patients with end stage renal disease.

Primary Renal Existing patients New patients

Disease (1990 - 1994) (1998)

Glomerulonephritis 47% 40%

Diabetic nephropathy 24% 31

Hypertension 13% 15%

Obstructive uropathy 8% 8%

Unknown 10% 6%

The patient survival in 12 hours dialysis was 77 for 3

years and 57% for 5 years where as in 8 hrs dialysis

55% for 3 years and 40% for 5 years.

The quality of life in dialysis population-was not

satisfactory. Only 38% were active at home or still

employed, and 14% required some form of assistance.

Major complications were pericardial effusion (20%),

ascities (15%), Hepatitis B infection (14%) and

Data at a Glance
Country: Bangladesh Year ending: 31st Dec, 1996

Population : 120 million % of patients captured 80 - 85% in report

Number of new patients /year: 2.2 pmp

Existing and new patients for 1996

HD PD TX Total

Prevalence (PMP) : 2048 (17) 826 (7) 312 (3) 3186 (27)

+38% +11 % +22% +31

Mean age (yrs) : 41 57 (CAPD) 34 44

New patients (PMP)  : 152 (1.2) 126 (1. 0) 50 (0. 4) 328 (3

One year survival

for new patients : 75% 45% 96% -

Primary Renal Disease Existing patients New patients

1990 -1994 1998

Glomerulonephritis 47% 40%

Diabetic nephropathy 24% 31%

Hypertension 13% 15%

Obstructive uropathy 8% 8%

Unknown 10% 6%

HD, Haemodialysis; PD, Peritoneal dialysis; Tx, Transplantation;

Table II

Showing the frequency, KT/V and annual mortality

of patients on haemodialysis.

Data of Renal Transplantation

Total no of transplants : 312 until 31st Dec ’96

Related (LRT) 204 (96 in Bangladesh)

Unrelated (LURT) 108 (overseas)

Donor information in LRT

parent : 120 (58.8%)

sibling : 84 (41.2%)

Complications

Acute rejection 57 (18%)

ATN 16 (5%)

Proteinuria 163 (51 %)

Chronic rejection 66 (31 %)

Diabetes mellitus 53 (17%)

Tuberculosis 19 (6%)

Hepatitis 11 (3.4%)

No. of Death 79 (24%)
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Hepatitis C infection (6%) and Tuberculosis (12%).
The number of hospitalization was 0.4/patient/year
and the mortality was 25%. Major causes of death
were cardiac (55%), cerebro vascular (11%) and

Irregular dialysis (33%).

Renal Transplantation :

There were 312 (3 PMP) patients with renal

transplantation upto 1996 of which (29%) were

transplanted in Bangladesh rest overseas. During 1996

there, were 50 transplant of which 18 performed in

Bangladesh. In 1997 there were 38 transplantation

and 18 from Bangladesh (47%) in 1998 there were 33

transplant and 20 (60%) from Bangladesh. The

tendency to do transplantation overseas decreases

in the recent years.

Total number of transplantation in 1997 were 350 and

in 1998 the number of transplantation were 383. The

mean age of transplant patient was 34 years (range

16 to 54 years; M-248; F-135).

All patients transplanted in Bangladesh were living

related including spouse to spouse transplantation

where as transplantation done overseas were both

living related and living unrelated. There were only 3

cadaveric transplantation until 1998 done overseas.

All patients transplanted in Bangladesh were treated

with cyclosporine 8mg/kg/day, azathioprine 1mg/kg/

day, and prednisolone 1mg/kg/day. Cyclosporine was

withdrawn in 3-6 months and the patients were

maintained on azathioprin and prednisolone.

The graft survival in all transplantation is 96% in the

first year and 86% for 5 years.

The long term complication of renal transplantation

were hypertension (71%) proteinuria (51%), chronic

rejection (21%), tuberculosis (6%), hepatitis B

infection (3.4). (Table III).

Table III

Showing the complication of renal transplantation.

Data of Haemodialysis

Total no: 2048 (Until 31st Dec 1996)

8 hour dialysis 66%

12 hour dialysis 34%

Mean Kt / v 0.9 ± 0:1

Mean Hb 7.0 gm I dl

No. of hospitalization - 0.4 / patient / year

Annual mortality - 25%

Peritoneal Dialysis:

There were 826 patients on PD of which 97% were

hospital based IPD and 3% were CAPD. 68% of these

patients who were on hospital based IPD either

transferred to HD or did not return for treatment after 3

months. Only 32% of the patients continued regular

IPD. The patients survival who continued IPD were

70% at 6 months and 45% at one year. There were 26

patients on CAPD until 1996. In 1997 the number were

increased to 36 and in 1998 the total no were 46.

Peritonitis was the main complication of CAPD; one

episode /16 patients month. Other complications were

exit site infection, one episode/26 patients month and

catheter block.

Outcome Indicators:

Survival rates-

The survival of the patients on RRT was calculated on

all new patients entered into RRT during 1998. For

HD one year survival was 75%, renal transplantation

96% and for IPD 45%.

Cost of Renal Replacement Therapy :

Cost of RRT is subsidized in the University Hospital.

The cost of HD per parson per dialysis is approximately

US$ 10.00. where as in private hospital’the cost is

approximately US$ 36-40.00 per patient per dialysis.

The cost of hospital based PD is also subsidized in

the University hospital; US$ 20.00 per patient per

dialysis. The cost of CAPD, on the other hand is high;

the approx. cost is US$ 600.00 per patient per month.

The cost of transplantation is also subsidized in the

University hospital. The cost for first 3 months of

transplantation plus 3 months of dialysis prior to

transplantation is approx US$ 3000.00 per patient.

And after 3 months the cost is only US$ 40 per patient

per month with conventional immunusuppression i.e:

Azathioprine and Prednisolone.
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