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End stage renal failure may be defined as severe
chronic renal failure in which patient needs either
dialysis or kidney transplantation in addition to other
supportive treatment to sustain life. End stage renal
failure is a serious problem and is quite common in
Bangladesh. It is estimated that about 20,000 patients
are reaching end stage renal failure each year in this
country. The major causes of end stage renal failure
in this country are chronic glomerulonephritis (47%),
Diabetic nephropathy (26%), hypertensive
nephrosclerosis (12%), obstructive Uropathy (10%)
and congenital or familial kidney disease (5%)1. In
developed countries diabetic nephropathy (40%),
hypertensive nephrosclerosis (25%) are more common
causes of CRF than glomerulonephritis (25%)2.

Proper management of end stage renal failure patients
depends on the availability of dialysis and kidney
transplantation facilities. There are various types of
dialysis like haemodialysis, Intermittent peritoneal
dialysis and continuous ambulatory peritoneal dialysis.
Kidney transplantation can be done from a living related
donor or from a cadaver. All these forms of treatment
except cadaver transplantation is being done
successfully in this country at present.

In Bangladesh the first haemodialysis was done in
1968 and first peritoneal dialysis was done in 1973.
Continuous Ambulatory peritoneal dialysis was started
in 1979 and first kidney transplantation was carried
out in 1982. But peritoneal dialysis, haemodialysis
and successful kidney transplantation was started in
a larger scale from 1988.

At present facilities of dialysis is available in
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka Medical College, Sir Salimullah
Medical College, Bangladesh Medical College,
Chittagong Medical College, Rajshahi Medical
College, BIRDEM, CMH and eight private dialysis
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centres in Dhaka, Chittagong and Sylhet. Kidney
transplantation is being done in Bangabandhu Sheikh
Mujib Medical University on a regular basis since 1988
and occasionally in the Dhaka Renal Centre.

Intermittent peritoneal dialysis is done with a
disposable peritoneal dialysis catheter for 48 hours in
a session and repeated at an interval of two to three
weeks.

Continuous Ambulatory peritoneal dialysis is a
continuous process and the fluid is changed at an
interval of 6 hours. Maintenance haemodialysis is
usually done for 4 hours in a session & repeated two
to three times in a week.

Till today we have treated thousands of ESRD patients
with peritoneal dialysis and haemodialysis. The result
of peritoneal dialysis is not very satisfactory but can
keep the patients alive for few months to years. The
results of haemodialysis is very encouraging.
Adequate haemodialysis can keep a patient alive and
in good health for many years. In our centre, the one
year, three years and five years patient survival is
around 80%, 70% and 50% respectively3. This result
is inferior to other developed countries of the world as
most of our patients are dialysed twice weekly wheras
in the developed countries they are dialysed thrice
weekly.

Organ transplantation act was passed in 1998. Now
we can take kidney for transplantation from first and
second degree relatives & from spouse. Unrelated
kidney transplantation is prohibited by law in this
country. Organ transplantation act also allows cadaver
kidney transplantation. Uptill now we have done 226
living related kidney transplantation successfully in
Bangladesh. Another 300 patients had their kidney
transplantation done from neighboring countries
mainly from India. We use triple Immunosuppressive
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regime and the result is very much satisfactory. One
year and five years patient survival after kidney
transplantation is 96% and 86% respectively. This
result is similar to the results of living related kidney
transplantation in other countries of the world.

After kidney transplantation both the recipient and
donor are followed up at regular interval throughout
life. The result shows that the recipient and more
particularly the donors remain in good health and enjoy
a normal life. This indicates that donation of a kidney
for transplantation is a safe procedure and is
compatible with a normal life.

Maintenance dialysis and kidney transplantation is
an expensive form of treatment. Maintenance
haemodialysis and CAPD costs about 2 lakh taka
per year. In the government hospital and BSMMU,
Dhaka maintenance hamodialysis is done in much
lower cost. The average cost is around 40 thousands
taka per year. Kidney transplantation in BSMMU,
Dhaka costs about 2 lakh taka as the operation is
done free of cost. The expense is due to the
investigations and costs of immunosuppressive drugs.
Cost of kidney transplantation is about 5 times more
if it is done in neighbouring countries like India.

In the world today about 10 lakh people are living on
various forms of dialysis and 3 lakhs people are living
with successful kidney transplantation. In our country
at present there are about 100 haemodialysis
machines and 900 patients are on regular
maintenance haemodialysis. There are 70 patients

on CAP and about 500 patients are on intermittent
peritoneal dialysis in different dialysis units of the
country. All together about two thousand patients are
now living on dialysis and kidney transplantation in
Bangladesh. The number of patients getting this form
of therapy are very insignificant if we consider the need
of the country. But it is appreciable that all forms of
treatment which is needed for the management of end
stage renal failure patients are available in Bangladesh
and the results are satisfactory. We now need to
increase the treatment facilities and dessiminate it
throughout the country so that more and more ESRD
patients can get this treatment which will prolong
effective life for thousands of our patients. National
Institute of Kidney Disease and Urology should be
made functional very soon which will help in the
expansion of treatment facilities for these patients. It
is not possible for the government alone to support
this treatment programme as it is very expensive. More
private initiative is needed and voluntary and charitable
organizations should come forward to supplement the
government programme.
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Summary :
The prevalence of hepatitis B and C infection and the
possible risk factors were studied among 75
hemodialysis patients undergoing hemodialysis at our
center. Blood samples were screened for surface
antigen of hepatitis B virus (HBsAg) and antibodies
against hepatitis C virus (HCV) and positive samples
were confirmed by the neutralization method and
recombinant immunoblot assay respectively. Activities
of the virus were assessed by measuring liver enzymes
alanine aminotransferase (ALT) and aspertate
aminotrasferse (AST). The positivity rate for HBsAg
was 5.3% and for HCV was 46% in this study. A significant
association between HCV seropositivity and number
of blood transfusion and duration of dialytic age was
observed. The mean levels of liver enzymes in HCV
positive patients were significantly higher than in HCV
negative patients. We observed that dialytic age is a
highly risk factor in acquiring HCV infection among the
hemodialysis patients and blood transfusion is still a
contributory factor in hepatitis virus transmission.

Key words: Hepatitis B and C markers, liver enzymes,
hemodialysis patients, Najran, Saudi Arabia.

Introduction :
Patients with end stage renal disease (ESRD) are
living longer than ever with the availability of renal
replacement therapy, but at the same time they are
becoming more prone to infection than normal
population. Prevalence of hepatitis B virus (HBV) and
C virus (HCV) have been reported as the main infection
in these immunocompromized patients1. The
prevalence is particularly higher in the developing
countries2 and became a major cause of increased
mortality and morbidity in ESRD patients3. Although
it has long been known that hepatitis B infection is
more common in patients with hemodialysis.

Original Articles
Prevalence of Hepatitis B and C among Hemodialysis Patients in Najran

of Saudi Arabia
A KASHEM, MR KARIM

Artificial Kidney Unit, Prince Sultan Kidney and Heart Center, Department of Paediatrics, King Khalid
Hospital, Najran, Kingdom of Saudi Arabia.

Correspondence: Dr. Abul Kashem, Artificial Kidney Unit, Prince Sultan Kidney and Heart Center, Department of Paediatrics, King
Khalid Hospital, Najran, Kingdom of Saudi Arabia.

With the advent of kits for detecting antibody against
hepatitis C, it was realized, that hepatitis C is more
common in this subset of population4. Studies in
literature report varying prevalence rate of HCV infection
among hemodialysis (HD) patients in different counties
and in different centers of the same country5, but its
mode of transmission is still poorly understood.
Previous studies suggested that transfusion of blood/
blood products and nosocomial infection have been
highly associated with this infection in hemodialysis
patients6,7. HCV infection, is of great clinical
importance since there is increased risk of developing
chronic liver disease8 and till to date, no vaccination
has been developed for this virus as developed for
hepatitis B virus. As the risk of HBV and HCV
acquisition is more during the dialytic age, a frequent
evaluation of these virus among HD-patients is
essential for early detection and early management
of the patients. In this study, the prevalence of HBV
and HCV and the possible risk factors associated
with the infection, and the impact of virus on liver
functions were studied among the ESRD patients who
have been on maintenance hemodialysis at Prince
Sultan Kidney and Heart Center (PSKHC), Najran.
Najran is one of the southwestern regions of Saudi
Arabia.

Materials and Methods :
Study

We studied a total of 75 patients with end stage renal
disease who were registered at our center for
maintenance hemodialysis until November ‘2002. The
mean age of the patients was 46 ± 17 years (range 18
to 79) and 40 was males (53%) and 35 was females
(47%). The etiology of renal failure was; chronic
glomerulonephritis (25.7%), primary hypertension

BANGLADESH RENAL J. 2002; VOL. 21 (2) : 34-38
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(24.3%), diabetic nephropathy (17.1%), obstructive
uropathy (8.6%), Alports disease (5.7%), polycystic
kidney disease (4.3%), and others (8.6%). Sixty
patients were Saudi (34 males and 26 females) and
15 patients were non-Saudi (7 males and 8 females)
who were all Yemenis except 1 Palestinian. The study
was approved by the Ethical committee of hospital
and informed consent was obtained from patients.

All the 75 patients were receiving regular dialysis of
2-3 sessions (8-12 hours) /week for a mean duration
of 45.3 ± 42.1 months (range 5 to 207). Dialyzers
were not reused and dialysis was performed with
disposable kits, syringes, and needles. Disinfection
of the dialysis machine was done routinely as the
manufacturer’s instruction. Males, females with/
without HCV positivity were dialyzed separately.
Patients positive with HBsAg were dialysed in the
isolated rooms.

Laboratory tests
Determination of viral markers: Hepatitis B surface
antigen was measured by using the Auszyme
monoclonal, Abbot Laboratory, and confirmed by the
neutralization method. Antibodies against hepatitis C
virus were carried out by using Murex antiHCV (ELISA
4), Abbot Murex Laboratories. Positive cases were
confirmed by the recombinant immunoblot assay
(Chiron 3), having the specificity of 99%. All tests
were carried out in the laboratory of King Khalid
Hospital, Najran.

Measurement of Transaminases: Alanine
aminotransminase (ALT) and aspertate
aminotransminase (AST) were measured routinely by
a standard laboratory technique (automated analyzer
technique). Mean of the successive three
measurements was calculated for every patients. The
values of the enzyme were considered elevated when
above 40U/liter. Other liver function tests i.e, serum
bilirubin, serum albumin, prothrombin time were done
by standard laboratory methods.

Statistics
For quantitative variables student t-test were used in
comparing two groups. Chisquare was carried out to
analyze group difference for categorical variables. All
test were 2 tailed and P value of <0.05 was considered
significant.

Results :
The prevalence of hepatitis B-surface antigen and
hepatitis C-antibody is shown in figure 1 (A and B).
Out of 75 patients, 4 (5.3%) were positive for HBsAg
and 35 (46%) were positive for HCV. All 4 HBsAg
positive patients were males (3 Saudi and 1 non-Saudi).
Among 35 HCV positive patients, 17 (49%) were males
and 18 (51%) were females, and as of nationality, 60
patients were Saudi (HCV positive 25 = 42%) and 15
were non-Saudi (HCV positive 10 = 66%).

The relationship between the HCV positivity and the
demographic parameters such as patient age, male
female ratio, hemodialytic age, number of previous blood
transfusion, and Saudi/non-Saudi ratio is shown in Table
I. There was a significant difference in number of blood
transfusions between HCV + ve and HCV-ve patients
(8.3 + 5.5 vs. 3.6 + 3.2 transfusions, p<0.01). Although
out of 35 HCV positive patients, 28 (80%) had a history
of blood transfusion (2- 22 times), on the other hand,
20 (50%) patients with HCV negative also had the
history of blood transfusion (1-17 times). All 4 HBsAg
positive ,patients had a history of blood transfusion.

Anti HCV positive patients had been on dialysis for a
significantly longer period than the anti-HCV negative
patients (67.6 ± 42.2, vs. 18.2. ± 13.2 months,
p<0.01). Duration of dialytic age did not differ
significantly between HBsAg positive and negative
patients (data not shown).

The prevalence rate of anti-HCV positivity is
significantly higher in non-Saudi patients (69%) than
in the Saudi patients (44%) and in patients below the
age of 50 years (Table-I).

Table-I
Demographic profile of HCV positive and negative

patients

Variables HCV HCV P
positive negative values
(N=35) (N=40)

Age 50: Age <50 ratio 32:61(%) 68:39 (%) <0.05
Male: Female ratio 49:45 (%) 51:55 (%) N.S
Hemodialytic age
(months) 67.6 ± 42.2 18.2 ± 13.0 <0.01
Blood transfusion (units) 8.3 ± 5.5 3.6  + 3.1 <0.01
Saudi: non-Saudi ratio 42:66 (%) 58:34(%) <0.05

The prevalence rate of HCV positivity during the dialytic
age is shown in table-II. There was a significant correlation
between the HCV positivity and duration of dialytic age
(p<0.05). The number of HCV positive patients increased
parallelly with the increased dialytic age.

35 Bangladesh Renal Journal
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Table-III shows the liver function tests in both HCV
positive and HCV negative group of patients. The mean
values of ALT and AST in the positive group were 44.8
± 32.5 units/L and 28.3 ± 14.8 units/L, respectively
which were significantly higher than the mean values
of 17.3 ± 14.8 units/L and 15.3 ± 10.2 units/L,
respectively in the negative group. Although, the mean
values of the liver enzymes were higher in the HCV
positive patients, all patients were not found with
elevated enzymes. We found increased ALT in 9
patients with a mean value of 85.6 ± 48.8 units/L and
increased AST in 7 patients with a mean value of 57.8
± 13.6 units/L in HCV positive group. During the
hypertransaminemic episodes, no other biochemical
changes sugestive of liver disease (alteration in
prothrombin time, serum bilirubin etc.) were noted.
Three (7.5%) patients in the negative group also
showed elevated levels of ALT 79.5 ± 14.6 units/Land
AST 61.0 ± 9.4 units/L (data not shown).

Discussion :
Viral hepatitis is a global health problem and
particularly patients undergoing chronic dialysis are
at a higher risk of acquiring infection by hepatitis B
and C. At our center, 5.3% patients were positive for
HBV which is significantly lower than the earlier
prevalence rate (10%) observed in Najran general
hospital5. Interestingly, the prevalence of this infection
varies from center to center, such as from 7.4% in
Jeddah to 19.9% in Jizan of the Kingdom9. However,
the present prevalence rate may be underscored than

Table-II
HCV positivity and dialytic age

Dialytic ‘age

<1 year > 1 year > 3 years > 5 years > 10 years p value

HCV +ve 3 (8%) 5 (14%) 8 (22%) 11(31%) 8 (22%) <0.05

HCV -ve 16(41%) 12(30%) 8 (21%) 4 (10%) 0

Table-III
Hepatitis C virus infection and liver function tests

Liver function tests HCV positive HCV negative P value

ALT(U/L) mean + SD 44.8 ± 32.5 17.3 + 14.8 <0.05

AST(U/L) mean + SD 28.3 ± 14.8 15.3 + 10.2 <0.05

Serum albumin (g/dl) 35.5 ±  2.2 37.8 ± 2.5 N.S

HBsAg - VE
71 (95%)

HBsAg + VE
4 (5%)

Fig.-1A : Prevalence of HBV - Surface Antigen

HCV - VE
40 (54%)

HCV + VE
35 (46%)

Fig.-1B : Prevalence of HCV antibodies

Bangladesh Renal Journal 36
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the real picture as the presence of HBV has been
demonstrated in HBsAg seronegative patients by
molecular analysis, which is highly specific and more
sensitive technique for HBV detection10. The reasons
of low rate of infection of HBV in our patients compared
to HCV are possibly due to less frequent need of blood
transfusion for regular use of erythropoetin, routine
sceening of blood donors for HBsAg and vaccination
against hepatitis B virus. Despite the development of
active immunization by hepatitis B- vaccine eradication
of HBV from dialysis unit has not yet been obtained.

The prevalence rate of anti-HCV among HD patients
in our center is 46.3% which is comparable with the
previous reports observed by Khan et al. in this regions.
Although the seropositivity rate of HCV at our center
is quite high, still it is less than the rates observed in
other centers of the Kingdom11 as well as mean
national prevalence rate12 (47.8%). However, the rate
varies from 15% to 95% in the Kingdom13. The
prevalence rate of this virus also varies widely among
HD patients in the other Arab countries, such as 25.5%
in Jordan, 40% in Kuwait and United Arab Emirate,
45% in Qatar, and 80% in Egypt13. The comparatively
low hepatitis C prevalence rate at our center could
possibly be due to stick adherence to the
recommended universal infection control measures,
isolated dialyzing practice of HCV positive patients,
dedicated dialysis machines/staff and meticulous
regular disinfection of the HD machines. However, the
exact prevalence rate of HCV can be determined with
the molecular method14 because about 10% HCV
positive patients can not be detected by the serology
method possibly for early infection. HCV infection in
dialysis patients is a major issue as it may result in
cirrhosis in 10% of dialysis patients and the condition
is worsened by transplantation because of the use of
immunosuppressive therapy for prevention of graft
rejection.

Although the HCV infection is frequent in hemodialysis
units, its route of transmission is not yet fully
understood. Blood transfusions and nosocomial
infection were shown to be closely associated with
HCV seropositivity in the previous studies6, although
contradictory reports have also been published about
the link-up of blood transfusion and HCV transmission
in HD-patients5. In our study, univariate analysis
showed that age below 50 years, blood transfusion,
increased time on dialysis, non-Saudi patients were

significantly associated with HCV seropositivity.
Majority of our HCV positive patients (80%) had a
history of multiple blood transfusion which indicates
that still blood transfusion is one of the risk factors for
HCV transmission among HD patients, especially in
the developing countries where erythropoetin is not
yet affordable and HCV sceening in blood donors is
not practiced routinely. However, the link-up of HCV
positivity with blood transfusion in our patients is not
conclusive as the HCV acquisition is either through
the blood transfusion or through the unknown
mechanism as transmitted in non-transfused patients.
Further study with large number of patients, and
screening of blood donors by the sensitive molecular,
method might help to answer this question.

Majority of the patients in our center became HCV
positive during their dialytic period and we observed
that the number of HCV positivity increased parallelly
with the increased duration of dialytic age which
indicate that this dialytic age i.e. immunosuppressive
duration is a specific potential risk factor to acquire
HCV infection among HD patients. This supports the
hypothesis that hepatitis C acquisition in dialysis
patients is not only parenteral, but other factors related
to dialytic age, such as nosocomial/cross infection,
multi-center visits, prolonged immunocompromised
state and altered host defence, malnutrition could be
responsible for high prevalence of this infection. In our
previous study, we observed that patients dialyzing in
multi-centers are more prone to acquire HCV infection
than those who do dialysis in a single center15.
Recently nosocomial transmission of HCV infection
among HD patients has been documented by
molecular analysis16, which raises the question of
how HCV positive patients should be cared in HD
units.

Among our patients, although the mean levels of ALT
and AST were significantly elevated in HCV positive
patients than in HCV negative patients, only 9 patients
showed increased enzyme levels above the normal.
Recent study showed that the cirrhotic changes are
more in patients with elevated liver enzymes than in
patients with normal liver enzymes17. Although it has
been suggested that there is increased risk of chronic
liver diseases and liver cancer in HCV positive
patients8, the long term outcome of untreated patients
with normal/elevated liver enzymes is still unknown.

37 Bangladesh Renal Journal
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Since there is no preventive vaccine or universally
effective treatment for hepatitis C and in a number of
cases the definitive factors are not known, so there is
no other alternative besides to follow-up the preventive
measures more strictly and regularly in all centers.
An intense periodic educational program for dialysis
staff and strict adherence to the universal infection
control precuations, proper disinfection procedures of
dialysis machines, isolation of HCV positive and
negative patients, decreasing the number of blood
transfusion, routine screening of blood donors for
hepatitis B and C markers, and early vaccination
against hepatitis B may bring down the prevalence of
hepatitis B and C infection among the dialysis
patients.
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Summary :
Focal and segmental proliferative glomerulonephritis
(FSGN) is a basic morphologic pattern of glomerular
lesion either in primary or secondary
glomerulonephritides cases. Their response to
treatment is guarded. These lesions should be
separated from other glomerular diseases especially
minimal change disease and focal segmental
glomerulosclerosis because they have different
therapeutic and prognostic significance.

A study was undertaken from January to December
2000 at the Armed Forces Institute of Pathology, Dhaka
Cantonment including 315 adequate renal biopsies with
an aim to find out the prevalence of FSGN in and around
the Dhaka city. Tissues were fixed in 10% formal saline.
Sections were cut at 3 micron thickness and stained
with H & E and PAS. Direct immunofluorescence (DIF)
study was also advised in 255 cases. Total 74(23.49%)
FSGN cases were detected out of the 315 biopsies. DIF
was done in 61 of FSGN cases and a positivity was
found in 18(24.60%). Age ranged from 12-70 years with
a mean of 27 years (SD ± 12.61). Relevant clinical notes
were available in 55 cases; 26(47.28%) presented with
nephrotic range proteinuria. Thirty-six (65.45%)
patients had variable amount of haematuria. Impaired
renal function was detected in 18(30.72%) cases.
Largest group affected were between 21 to 30 years.
The prevalence of focal and segmental proliferative
glomaerulonephritis was detected in high percent ge
of renal biopsies in this study. All glomeruli should be
examined carefully amongst otherwise normal
appearing glomeruli to detect this condition. Secondary
cases should be identified for proper management.

Introduction :
Glomerular diseases differ considerably in tropics than
in temperate zone in its incidence, aetiology, patterns
of lesion and its natural history1. Amongst the various
types of glomerular lesions, focal and segmental
proliferative glomerulonephritis (FSGN) is one of the
basic morphologic pattern of lesions either in primary
or in large numbers of secondary cases2,3,4,5.
Proliferating cells are both endocapillary (mesangial)

Prevalence of Focal and Segmental Proliferative Glomerulonephritis In A
Center In Dhaka City: A Study of 315 Renal Biopsies

MN UDDIN1, MJ UDDIN1, WS HUQUE2
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and extracapillary (i.e. focal and segmental
crescents)6. The condition still remains an ill defined
subject. However, it has been well documented as a
type of glomerular lesion in systemic lupus
erythematosus7. In this condition, less than 50%
glomeruli show segmental mesangial hypercellularity.
Some cases show segmental fibrinoid necrosis of the
glomerular tuft and basement membrane and epithelial
crescent formation. More than 50% glomeruli remain
normal. These cases may be easily missed if renal
biopsies are studied in a hurried way especially by
neopathologists. This study was undertaken in a view
to identifying the lesion amongst glomerulonephritides
cases in this locality.

Materials and Methods :
A total of 364 renal biopsies were forwarded to the
Armed Forces Institute of Pathology, Dhaka
Cantonment from different centers in the city for
histopathology during the period Jan to Dec 2000.
Biopsies were sent in 10% formal saline. Tissues
were processed in paraffin & sections were cut at 3
micron thickness, stained with H & E and PAS and
viewed under high power lens. A separate 305
biopsies were sent in normal saline for direct
immunofluorescence (DIF) study and were preserved
at 4°C. Sections were cut by cryostat machine,
treated with FITC tagged IgG, IgA, IgM and C3 and
viewed under fluorescent microscope using x20 lens.
Patterns of immunoglobulin (Ig) and C3 deposition
in the glomeruli were noted. Out of 364 renal biopsies,
315 were found adequate in having at least 4 glomeruli
in the material and taken into the study. Rests were
inadequate and as such excluded. Multiple sections
were cut and all glomeruli were critically studied. A
segment of mesangium having 4 or more nuclei were
‘considered hypercellular. Those cases having focal
and segmental mesangial hypercellularity in the
background of otherwise normal glomeruli were
labelled as focal and segmental proliferative
glomerulonephritis (FSGN)

BANGLADESH RENAL J. 2002; VOL. 21 (2) : 39-41
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Normal glomeruli showed uniform distribution of
mesangial cells and apparently normal basement

membrane thickness as depicted in PAS stain.

Renal tubules, interstitium and blood vessels were

also studied. Like wise 255 biopsies for DIF

showed at least one glomerulus and considered

adequate. Others were inadequate and similarly

excluded.

Results :

Out of 315 adequate biopsies for histopathology,

there were 74 (23.49%) cases of FSGN which were

the basis of study (Table-I). Age ranged from 12-70

years with a mean of 27 years (SD±12.61). Twenty

(27.02%) cases were affected between age group

21-30 years. Age distribution of patients is shown

in Table-II. There were 52 male and 22 female

patients with M:F ratio of 2.36:1 (Table-III). Table IV

depicts various features with which the patients

presented. Interstitial chronic inflammation was

detected in 27 (36.48%) cases. Renal tubules and

blood vessels were found unremarkable. Relevant

clinical notes were available in 55 cases. Twenty

six (47.28%) presented with nephrotic range of

proteinuria & others with nephritic illness. All

patients developed oedema. Haematuria of variable

degree was present in 36 (65.45%) patients.

Impaired renal function was detected in 18 (30.72%)

cases who had raised level of serum creatinine.

Amongst the 74 FSGN cases, 61 had advice for

DIF and a total 18 (24.60%) cases were found
positive i.e. they showed mesangial deposition of
lg. Predominant IgG deposition was seen in 10 cases
and predominant IgA deposition in 5 cases. Other 3
cases showed IgM deposition. Results of DIF study
are shown in Table-V.

Table-I
Number of FSGN cases in biopsy material

(n=315)

Type Number Percentage

FSGN 74 23.49

Other GN 241 76.51

Total 315 100

Table-II
Age distribution in FSGN cases (n=74)

Age group (years) Number Percentage

11-20 18 24.32

21-30 20 27.02

31-40 19 25.70

41-50 10 13.50

> 50 7 9.46

Total 74 100

Mean: 27 years (SD ±12.61)

Table-III
Sex distribution in FSGN cases (n=74)

Sex Number Percentage

Male 52 70.27

Female 22 29.73

Total 74 100

Table-IV
Features of FSGN cases

Features Total no. of No. of positive
cases  cases(%)

Nephrotic range
proteinuria 55 26 (47.28%)

Haematuria 55 36(65.45%)

Renal impairment 55 18(30.72%)

Interstitial inflammation 74 27 (36.48%)

Table-V
Results of direct immuno flourescence (DIF) tests

in FSGN cases (n=61)

DIF test result Numbers Type of Ig
 (percentage) deposition

IgG IgA IgM

Positive 18 (24.60) 10 5 3

Negative 43 (75.40)

Total 61(100 )
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Discussion :
Focal and segmental proliferative glomerular lesions
may occur either as a primary disease or in association
with large numbers of secondary diseases3. The
prevalence of FSGN and its clinical behavior vary
greatly in different geographic areas. Its prevalence in
this study was found quite high (23.49%) (Table-I). No
other study is currently available in this subject for
comparison. Though all the biopsies came from Dhaka
city, the patients represented all areas of Bangladesh.

Young adults were most commonly affected by FSGN.
This study showed 38 (52.70%) affected cases
between the age 11 to 30 years (Table-II). Male
patients were predominantly affected (70.27%) (Table-
III). Quite high percentage of patients (36.48%)
revealed chronic interstitial inflammation (Table-IV)
which have prognostic significance. In this condition,
about 1/3rd  of the patients present as nephrotic
syndrome” and rests present as nephritic illness7.
We found significantly high percentage of cases of
nephrotic syndrome (47.28%) in the study. Rest of
the cases (52.72%) presented with nephritic illness.

Most of the patients (65.45%) in both groups showed
variable degree of haematuria . Primary cases do not

show satisfactory response to steroid therapy and

haematuria with or without proteinuria may continue.

The outcome of this condition is unpredictable. In the

elderly, the condition may be associated with acute
renal failure3. In the long run glomeruli may show a
diffuse nephritis with segmental or global involvement
and impairment of renal function9. In the present series,
30.72% of cases showed evidence of impaired renal
function. In 1996, we studied 108 cases & found 24%

of the FSGN cases presenting with impaired renal
function10.

The condition may be either immune complex
mediated or non immune2. Direct immunofluorescence
(DIF) test usually remains negative in idiopathic cases,
but variable intensities of IgG or IgA deposits are
observed in the mesangium in many of the secondary
cases6. This study showed significantly high
percentage (24.60%) of positive DIF amongst FSGN

cases. IgG was the predominant deposition in the
mesangium (Table-V).

Careful scrutiny should be made while studying all
the glomeruli for the identification of this condition. All
cases should be differentiated from minimal change
disease and from focal segmental glomerulosclerosis.

The prevalence of FSGN found in this study was quite
high due to prevailing environmental factors in this area.
Most of the cases were found in young adults. Primary
cases do not show satisfactory response to steroid
therapy and haematuria with or without proteinuria may
continue. Significant. numbers of cases may
subsequently develop impaired renal function. Long
term follow up should be made to see the prognosis.
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Summary :
End stage renal disease in a common problem in both
developed and developing countries of the world. These
patients can be treated by haemodialysis and
peritoneal dialysis with almost similar results. Various
complications may occur during the treatment.
Infection is the second commonest cause of death in
these patients and is 50 times more common than in
general population. In haemodialysis patients both
bacteraemic and non-bacteraemic infections are
common and is caused by gram positive and gram
negative organisms. Viral infections due to hepatitis B,
hepatitis C and HIV occur commonly in these patients
but Fungal infection occurs rarely. Extreme caution
should be taken to prevent these infections and
appropriate treatment should be undertaken
immediately for their management. Infection of
temporary and permanent vascular access should be
treated by trained personal with appropriate drugs
sometimes with multiple antibiotic combination.
Removal of catheters are sometimes needed for
successful treatment. Tuberculosis should be treated
properly with appropriate dose modifications. Hepatitis
B Vaccination should be given to all patients and staff
members and HBsAg positive patients should be
treated in separate rooms with dedicated machines.
In peritoneal dialysis patients peritonitis and exit site
infection occur commonly and is responsible for
considerable mortality and transfer to haemodialysis.
Both gram positive, gram negative organisms and fungus
are responsible for these infections. Appropriate
preventive measures should be taken and the infection
should be treated promptly with antibiotics sometimes
in combination. Removal of catheter is often needed
for successful treatment of these infections. It can be
concluded that infection is a common problem in
patients on maintenance dialysis and prompt
treatment is needed for successful management.

Introduction :
Chronic renal failure (CRF) is a common renal problem.
Glomerulonephritis, Diabetic nephropathy,
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Hypertensive nephrosclerosis, obstructive uropathy
and some congenital and Familial kidney diseases
are the common causes of CRF. In developing
countries glomerulonephritis is the commonest cause
of CRF. In Bangladesh it is responsible for 47% of
cases1. But in the developed countries of the world
diabetic nephropathy and hypertensive
nephrosclerosis are more common causes of CRF
than glomerulonephritis. In USA diabetic nephropathy
is responsible for 34% of cases2. When the CRF
patients reach end stage renal failure they can be
managed by either dialysis or kidney transplantation.
Both haemodialysis and peritoneal dialysis are almost
equally effective in the management of these patients.

Brunk horst R et al has shown that the 2 years survival
on CAPD and HD is 84% and 82% respectively and
the 10 years survival is 45% in both of these forms of
treatment3. Though dialysis can keep these patients
alive for a long time, this form of therapy is associated
with various complications. US Renal Data System
Registry, 1999 shows that Infection is a serious
complication in dialysis patients and is the second
commonest cause of death next to cardiovascular
disease. It is responsible for 21% of death in these
patients4. Mortality secondary to sepsis is 50 times
more common than in general population and is
responsible for 29% of days in hospital.

Bacterial infections in Haemodialysis patients :
Both bacteraemic and non-bactereamic infections
occur commonly in patients on haemodialysis.
Bacteraemic infections are most serious and life
threatening. The incidence of bacteraemic infection
varies between 0.7 to 1.4 episodes per 100 patient
months5. The infection is caused by infected vascular
access, defects in membrane integrity, contamination
of dialysis fluid, contamination during dialyzer
reprocessing or may be secondary to infection in
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lungs, gastrointestinal tract and genito urinary tract.
Very few studies have been done regarding non-
bactereamic infections. It is usually not life threatening
and the common sites of infection are lower respiratory
tract (21-45%), urinary tract (24-41%) and angioaccess
(22-47%)6. Majority of the infection is caused by gram
positive organism. Staphylococcus aureus is the
leading cause. The second commonest cause is E.
Coli. and other gram-negative bacteria. The other less
common cause is tuberculosis which varies from 1.6
to 25% in different countries7 and various opportunistic
organisms like legionella, Listeria and Yersinia.

Prevention of infection is very important. For the
prevention of infection all high risk patients should be
screened for nasal colonization by staphylococcus
aureus. It has been found that intranasal application
of mupirocin eliminate nasal colonization in
haemodialysis patients in 96% cases8. Application
of mupirocin to the insertion site significantly reduces
the risk of S. aureus skin and catheter colonization,
exit site infection and S. aureus bacteriaemia.

Management of vascular access infection :
The infection rate of vascular access varies according
to the type of access. The infection rate is the lowest
in A-V fistula, the rate being 2.5 infection per 1000
dialysis. With the permanent catheter, the rate is 13.6
infection per 1000 dialysis. The infection rate is the
highest with temporary catheter, the rate being 18.4
infection per 1000 dialysis9. The PFTE graft has 29-
33% greater risk of bacteraemia than native fistula.
So, to prevent infection, vascular access should be a
native fistula whenever possible. For the prevention of
infection in A-V fistula or graft, patients should adopt
good personal hygiene habit and clean technique for
skin preparation should be followed before cannulation.
Proper training of haemodialysis staff should be
undertaken for fistula cannulation. For the prevention
of infection in permanent central venous catheter, the
insertion of catheter should be considered as a
surgical procedure and should be done by a trained
person with all aseptic precaution. Catheter dressing,
catheter disconnection and intervention should be done
by trained staff and the patient should wear a mask
during the procedure. Catheter should be used for
haemodialysis only. Local infection of vascular access
associated with fever or bacteraemia is treated with
appropriate antibiotics for 2 weeks but when the
infection is associated with fever or bacteraemia the

treatment should be continued with I.V. antibiotic for
4 weeks10. When there is infected thrombi in the
fistula or is associated with septic emboli, excision of
fistula is needed. Infected grafts should be treated
with I. V. antibiotics for 2-4 weeks and usually needs
surgical intervention. Infected non-tunnelled temporary
vascular access should be removed and cultured as
antibiotic therapy is not usually effective without the
removal of catheter. The exit site infection in tunnelled
permanent catheter is treated with antibiotics for 2-4
weeks. If there is tunnel tract infection, the catheter
is usually removed as antibiotic therapy alone is not
successful in the treatment of infection. If the catheter
is not removed, antibiotic lock therapy after each
dialysis is given for 2 weeks in addition to parenteral
antibiotic. This may help to keep the catheter in situ
in a significant number of cases11. For the treatment
of vascular access related infection, all patients should
have two blood cultures before the starting of antibiotic
therapy. Methicillin is the drug of first choice but
vancomycin is recommanded in methicillin resistant
staphylococcus aureus infection12. A third or fourth
generation cephalosporin is needed for gram-negative
bacteria.

Prevention and management of tuberculosis in
haemodialysis patients :
Tuberculosis occurs more commonly in haemodialysis
patients than in general population. They present with
atypical symptoms and sometimes there are minimal
clues for the diagnosis. Extra pulmonary
manifestations are more common and most of the
investigations are negative13. So a strong clinical
suspicion should be there to diagnose tuberculosis in
this group of patients. A tuberculin test should be
done in all high risk patient but a negative tuberculin
test does not exclude tuberculosis. A patient on
haemodialysis with unexplained fever, weight loss,
anorexia, hepatomegaly, pulmonary infiltrate, pleural
effusion, ascitis or lyrnphadenopathy should be
investigated thoroughly for tuberculosis. A
haemodialysis patient with a positive PPD test should
be given anti tubercular prophylaxis with INH14. In
patients with negative PPD test but with the history of
exposure to clinically active TB patient, antitubercular
prophylaxis should be considered. During the treatment
of TB in haemodialysis patients modification of dose
is required for most anti TB drugs more particularly
for Ethambutol and pyrizenamide15.
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Viral infections in haemodialysis patients :
Various viral infection like Hepatitis B virus, Hepatitis
C virus and HIV occur much more commonly in
haemodialysis patients than in general population.
Incidence of Hepatitis B virus infection in HD patients
varies in different countries. In USA 16.8% of patients
and 2.4% of staffs used to suffer from Hepatitis B
infection in 1970s and this has decreased dramatically
to 0.05% in 199516. In Europe the overall incidence in
1990 is around 6.1 % but varies among different
countries of Europe. In Sweden and Finland the
incidence is very low around 0.3% and quite high in
Poland which is 25.9%. In Bangladesh the incidence
is around 2.5% as found in a study done in 199516.
The significant decrease of incidence of Hepatitis B
infection through out the world in recent time is due to
the implementation of universal precaution for
prevention of blood-borne pathogens and routine
vaccination against Hepatitis B virus for all patients
and staff involved in maintenance haemodialysis
programme. The incidence of Hepatitis C virus
infection varies in different countries, EDTA survey in
1993 showed that 18% of haemodialysis patients suffer
from hepatitis C virus infection but varies significantly
from country to country. In Finland the incidence is
1% while in Egypt it is 4418. In Bangladesh the
incidence was 10% in 199517 and has increased
significantly to 66% in 2002 (unpublished data). Overall
the incidence is decling in developed countries but is
increasing in developing countries as the universal
precaution for prevention of blood born pathogen is
not strictly followed in these countries. HIV infection
can occur in haemodialysis patients but the overall
incidence is very low. In USA transmission of HIV
between haemodialysis patients has not yet been
reported but it has been reported from developing
countries. The risk of HIV transmission to staff is low
and is around 0.32%19. The transmission is due to
breaches in infection control measures and nosocomial
transmission.

Prevention of HBV, HCV and HIV in haemodialysis
patients :
To prevent transmission of HBV, HBsAg positive
patients should be dialyzed in separate rooms with
dedicated machines20. To prevent spread of HCV in
addition to universal precautions, treatment of anti
HCV patients in separate areas with dedicated staff
is recommended in units with >30% prevalence of

HCV infection21. As the risk of transmission of HIV
through haemodialysis is low, isolation of patients with
AIDS and asymptomatic carriers of HIV and use of
separate machines are not recommended22.

To prevent HBV infection in haemodialysis staff; active
immunization against HBV is done in all
haemodialysis staff. Usually a 0, 1 and 6 months
vaccination schedule is used. With this protocol the
sero conversion rate is 95 %23. Monitoring of antibody
titre is done at a regular interval and additional doses
is given to those who do not develop protective
antibody titre. To prevent HBV infection in patients
with progressive CRF vaccination against HBV is done
before the start of haemodialysis. Haemodialysis
patients who are not previously vaccinated should be
vaccinated. Higher doses may be needed to produce
protective immunity in this group of patients which
has been reported in this country 24 and also from
other countries. Anti-HBs testing is done 1-2 months
after the vaccination and 6-12 months there after.
Additional doses in given to those who do not develop
protective antibody titre.

Fungal infection in haemodialysis patients :
Systemic fungal infection is rare in haemodialysis
patients. Most commonly it is caused by candida and
cryptococcus. Infection with Mucormycosis was
common after the use of desferoxamine which was
used to chelate iron from the body in haemodialysis
patients who were iron overloaded25. This infection is
gradually decreasing after the introduction of
Erythropoeitin for the treatment of anaemia of chronic
renal failure.

Infection in patients on CAPD :
CAPD is now being used as an alternative form of
therapy for end stage renal failure patients. About 15%
of ESRD patients are on CAPD at present throughout
the world. The percentage of dialysis patients managed
by peritoneal dialysis varies significantly in different
countries from 91 % in Mexico to 6% in Japan. In UK
about 50% of patients are now on CAPD. Though
CAPD is an effective method of treatment, it is also
associated with various complications and infection
is an important cause of technique failure or transfer
to haemodialysis. In United states during the years
1990 to 1994 about 20% of patients were transferred
to haemodialysis due to infection.
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Peritonitis is a serious complication in CAPD patients
and is responsible for considerable mortality. The
incidence of peritonitis has decreased recently from
1 episode of peritonitis in 18 patient months to 1
episode in 33 to 50 patient months. This is due to
development of adequate delivery system, connectors
and frequent use of disconnect system. Peterson et
al, 1987 described the symptoms and signs and
relevant investigations which will help in the diagnosis
of peritonitis. In their study abdominal pain (95%),
cloudy PD fluid (99%), abdominal tenderness (80%),
nausea/vomiting (30%) and fever (30%) was commonly
present. Investigation showed neutrophil leucocytosis
in 25% cases. PD fluid cell count was >100/cc with
>50% neutrophil and PD fluid culture or gram stain
was positive in 80% cases26. The main routes of
peritonitis are transluminal (60%), periluminal (30%),
haemotogenous (7%) and ascending infection (3%).
Gram positive organisms are responsible for 75% of
all episodes of peritonitis. Staplylococcus epidermidis
(40%), staplylococcus aureus (16%), streptococci
(13%) are the commonest pathogens but gram
negative organisms like E. Coli, Pseudomonas,
Klebsiella and other gram negative organisms are
responsible for about 20% of cases27. When peritonitis
is suspected, gram staining and culture of PD fluid
should be done. When a gram positive organism is
isolated, IP vancomycin is the drug of choice. When
a gram negative organism is isolated, either
ceftazidime and vancomycin or Aminoglycoside and
vancomycin should be used. The antibiotic regimen
can be modified depending on culture and sensitivity
reports. If a fungal infection is detected Flucytosine
and fluconzole should be used . When the peritonitis
does not respond to the appropriate antibiotics, removal
of catheter should be considered28.

Exit site and catheter infection has a major impact,
on outcome of CAPD. It is a more important cause of
transfer to haemodialysis (55% cases) than
peritonitis29. Protective dressing of catheter with
disinfectant and nasal application of mupirocin to
carrier of staph aureus reduces infection. When an
exit site infection is suspected and there is only
erythema, topical application of chlorhexidine,
mupirocin or hydrogen peroxide is effective in the
management. When a purulent discharge is present
around exit site, gram staining should be done. When
a gram positive organism is isolated, first generation

oral cephalosporin or Penicillinase resistant penicillin
or vancomycin should be given. If there is no response,
rifampicin should be added. When a gram negative
organism is isolated, ciprofloxacin or if the patient is
under 18 years, ceftazidime should be given. The
antibiotic may be changed according to culture
sensitivity report and if there is no improvement,
catheter removal should be considered30.

It can be concluded that various types of infections
such as bacterial, viral and fungal occur commonly in
patients on haemodialysis and peritoneal dialysis.
Extreme care should be taken to prevent these
infections. When there is infection, it should be
diagnosed early and treated promptly with appropriate
drugs. This will reduce mortality and morbidity in the
patients who are on dialysis and will increase the
patient survival.
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Summary :
Secondary hyperparathyroidism is one of the most
important complications of chronic renal faulure.
Hyperplasia of the parathyroid glands is present in these
patients. Alteration in vitamin-D metbolism, decreased
levels of Calcitriol and decreases in ionized Calcium
may cause increase synthesis and secretion of PTH.
There is also decrease in the number of vitamin D
receptors (VDR) and calcium receptor (Ca R), which
make parathyroid glands more resistant to calcitriol
and Calcium. Phosphours also induces hyperplasia of
the parathyroid glands.

Thus the control of these three important factors,
Calcium, Calcitriol and Phosphorus can prevent the
development of secondary hyperparathyroidism and
hyperplasia of the parathyroid glands.

Introduction :

It has been postulated that hyperparathyroidism in

chronic renal failure results from hypocalcaemia,

occurring in part from phosphate retention and/or

deficient 1,25(OH)2D3 synthesis. Secondary

hyperparathyroidism develops early in the course of

renal insufficiency and elevated blood level of

parathyroid hormone (PTH) were found in patients

with creatinine clearance of less than 70 ml/min1. It

is generally accepted that this phenomenon is largely

due to transient and recurrent or sustained

hypocalcaemia.

Controversy exists regarding the etiology of the

hypocalcaemia in patients with mild renal

insufficiency. Three hypotheses have been proposed:

(a) Phosphate retention2,3 (b) Skeletal resistance to

the calcaemic action of PTH4,5 and (c) Altered vitamin

D metabolism. However, it is possible that these

pathogenic mechanisms are not mutually exclusive

but rather inter-related and together form a unified

and integrated explanation for the hypocalcaemia of

renal - insufficiency. The presence of

hyperparathyroidism in early renal failure was first

Pathogenesis of Secondary Hyperparathyroidism in Chronic Renal Failure
AKM M ISLAM1, ASMS ALI2

1Assistant Professor, Department of Nephrology, Rajshahi Medical College, Rajshahi, 2Executive, Medical
Services Department, Square Pharmaceuticals Ltd.

Correspondence: Dr. AKM M Islam, Assistant Professor, Department of Nephrology, Rajshahi Medical College, Rajshahi.

suggested by the Friis Hahnemann and Wecke,

which showed that serum phosphate was lower in

patients with small decreases in glomerular filtration

rate (GFR < 40 ml/min) than in a control group of

normal. This hyperparathyroidism was demonstrated

directly by Reiss Conterbury and Egdahi6, who found

significantly increased serum immunoreactive

parathyroid hormone (iPTH) levels at GFR values as

high as 70 to 80 ml / min.

Hyperplasia of the parathyroid glands and high levels

of serum parathyroid hormone (PTH) are among

consistent pathogenic factors affecting divalent ion

metabolism in patients with chronic renal failure. High

turnover bone disease remains one of the central

features of renal osteodystrophy seen in chronic

dialysis patients7. This type of bone disease is

caused by excess parathyroid hormone (PTH)

secreted from markedly enlarged parathyroid glands8.

When renal function is impaired the serum

concentration of 1,25 (OH)2 D, 24,25 (OH)2 D and

25,26 (OH)2 D are also reduced9. Consequently

mineral homeostasis is disrupted. The reasons for

the reduced concentrations of these and other vitamin

D metabolism in renal disease are not clear.

Undoubtedly the particular stage of renal failure is

important. In end stage renal disease (ESRD) or

chronic renal failure (CRF) it is likely that the loss of

functional nephrons results in the loss of hydroxylase
enzymes. In effect, the total number of hydroxylase
enzyme is reduced and therefore the rates of
production of 1,25 (OH)2 D, 24,25 (OH)2 D and 25,26
(OH)2 D are reduced. Based on significant clinical
and experimental observations several models for the
pathogenesis of secondary hyper parathyroidism in
chronic renal failure have been proposed.

Serum ionized calcium 1.25 dihydroxy vitamin D3

(1, 25D) and phosphorus are the three main regulator

of PTH in man (Fig.-1).
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Effect of Alterations in vitamin D metabolism on PTH
secretion : The control of PTH gene transcription by
1,25D is mediated by the vitamin D receptor (VDR), a
protein with high affinity and specificity for the vitamin
D hormone. Parathyroid glands (PTG) from patients
with chronic renal failure contained one-third the
number of VDR compared to parathyroid adenomas10.
Although it has not been previously proven that VDR
plays a role in suppressing PTH synthesis and
determining the set point for calcium, it is possible
that the reduce VDR number in the parathyroid glands
of the uremic patients renders the glands less
responsive to the inhibitory action of 1,25D. 1,25 (OH)2
D3 plays an important role in the content of the VDR
in several tissues. Binding of 1,25D, stabilizes the
VDR and the half life of the receptor is increased11. In
parathyroid glands and kidney 1,25D, also up regulates
VDR mRNA. This data is consistent with the view
that 1, 25D regulates its own receptor in parathyroid
cells. 1,25 (OH)2 D3 may also be an important
regulator of parathyroid cells growth and low levels of
1,25D, may allow parathyroid cells to proliferate. Some
investigators classified the parathyroid glands as

exhibiting nodular or diffuse hyperplasia. They found
a lower density of the VDR on parathyroid gland
showing nodular hyperplasia than in those showing
diffuse hyperplasia. A significant correlation was found
between VDR density and the weight of the parathyroid
gland. In other words, the higher the levels of PTH in
serum the greater the degree of parathyroid gland
hyperplasia and the lower the density of tie VDR12,13.
It is important to emphasize that in the PTG there is a
component of the secretory mechanism that cannot
be suppressed by either high calcium or
pharmacological doses of 25 D14. Clinical observations
suggest that therapy with 1,25 D to control PTH is
difficult in chronic renal failure patients having
hyperphosphatemia. The nature of this resistance
to1,25 D is unclear and may involve several alterations
in the parathyroid gland such as VDR content, calcium
receptor expression and / or activation of the
parathyroid cell cycle15.

The Role of Calcium : Evidence exists for intrinsic
abnormality of the PTG in uremia that leads to
disordered calcium regulated PTH secretion and
insensitivity to the suppressive effect of calcium on

Fig –1 : Schematic representation of the factors involved in the pathogenesis of secondary Hyperparathyoidism.
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PTH secretion in glands obtained from patients with
chronic renal failure16. These observations suggest
that one mechanism for the increased PTH levels in
chronic renal failure may be a shift in the set point for
calcium regulated PTH secretion in addition to the
increase in the mass of parathyroid tissue. These
abnormalities are also manifested by an increase in
the inhibition of the adenylate cyclase activity in
membranes prepared from hyperplastic PTG obtained
from patient with chronic renal failure17. The initial
secretory response of the PTG to hypocalcaemia
occurs 1-3 minutes suggesting that calcium acts
directly on the plasma membrane. The mechanism of
this effect may be related at least in part to an effect
of calcium on parathyroid cell membrane potential.
An additional effect of the calcium secretion may also
be a consequence of the regulation of the amount of
hormone available for secretion as a result of the
calcium dose dependant regulation of hormone
degradation within the parathyroid gland.

The regulation of PTH secretion by calcium is
abnormal in secondary as well as in primary HPT.
Parathyroid gland enlargement in secondary HPT is
associated with reduced sensitivity to serum iCa and
resistance of parathyroid gland to calcium mediated
PTH suppression resulting ultimately in PTH
hypersecretion despite hypercalcaemia. The set point
of calcium is strongly dependant on base line serum
calcium and the PTH-ica relationship can be affected
by variations in serum ica concentratlons18.

Rote of Phosphorus: The administration of one gram
of elemental phosphorus led to an increase in serum
phosphorus, decrease in ionized calcium and an
increase  in serum PTH in normal subjects19 . A
restriction of dietary phosphorus in dogs in proportion
to the decrease in GFR can prevent the development
of the secondary Hyperparathyroidism20. In addition
to a decrease in the levels of ionized calcium high
serum phosphorus decrease the production of 1, 25
(OH)2 D3. As renal disease advances and GFR fals
bellow 5ml/min hyperphosphatemia is present in most
patient and hypocalcaemia is more directly related to
the markedly increased levels of serum phosphorus.
Lopez-Hilker et al 21 reported that dietary restriction
of phosphate in uremic dogs improves secondary
hyper parathyroidism.  Within six months of renal
insufficiency the dogs developed significant secondary

hyperparathyroidism then they gradually decreased
the amount of phosphorus in the diet from 0.9 to 0.6,
0.45 and finally 0.3%. In addition the amount of calcium
was reduced from 1.6 to 0.6% to prevent the
development of hypercalcaemia. No change was
observed in the levels of 1,25D but there was a
significant decrease in the levels of PTH. Thus this
study clearly indicates that phosphorus per se,
independent of the levels of serum calcium and 1,25D
has an important effect on the regulation of PTH
secretion.

Another recent study22 demonstrated that parathyroid
cell proliferation was greatly enhanced by a high
phosphorus diet and markedly decreased by a low
phosphorus diet in rats with 5/6 nephrectomy. The
number of cells expressing proliferating cell nuclear
antigen (PCNA) was increased by a high phosphorus
diet. They concluded that hypocalcaemia, hyper-
phosphatemia and uremia led to parathyroid cell
proliferation and hypo-phosphatemia completely
abolished parathyroid hyperplasia in uremic rats.

Thus it is concluded that three most important factors
calcium, calcitriol and phosphorus are responsible for
the development of secondary hyperparathyroidism.
And the control of those three factors is critical to
prevent the development of secondary
hyperparathyroidism and hyperplasia of the parathyroid
glands.
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Introduction :
Typhoid fever is common in the tropical and subtropical
regions and is known for its varied manifestations.
The clinical picture is dominated by intermittent fever,
splenomegaly and gastrointestinal symptoms.
Complications involving the urinary tract includes
cystitis, pyelitis and acute renal failure. Although overt
glomerular involvement is rare and is seen fewer than
2% of all cases, haematuria and mild to moderate
proteinuria can be detected in 20% to 40% cases1.
Acute renal failure may result from dehydration or as
a result of intravascular coagulation and haemolysis,
as in haemolytic uraemic syndrome, which occurs
more commonly in patients with glucose-6-phosphate
dehydrogenase deficiency. The diagnosis of typhoid
fever is made by demonstrating S.typhi or S.paratyphi
in blood, stool or urine culture, or by detecting rising
titres in the Widal test. C3 levels are often depressed.
Serum IgA levels may be elevated,probably secondary
to the intestinal mucosal involvement.

Case summary :
A young man, age 22 yrs; normotensive, student
hailed from Bhabanipur, Chapai Nowabganj, was
admitted in the Nephrology ward of RMCH, Rajshahi,
with the complaints of fever which was sudden in onset,
continuous and high in nature associated with chill,
rigor, frontal headache, anorexia and constipation
Fig.-1. He also complained of dysuria and passing of
high coloured urine with increased frequency and
suprapubic pain-for fast 20 days. On examination, he
was ill loking, mildly anaemic, febrile, normotensive
and his pulse rate was 90/min, regular in volume and
rhythm. Suprapubic tenderness and mild
hepatomegaly were found, which was non tender, firm
in consistency with smooth surface. Other systems
revealed no abnormality. On investigations, urine
analysis showed redish appearance, Albumin (+++),
RBC plenty, pus cells-7-10/ HPF and urinary total
protein (UTP) was 2gm per 24 hours. Blood
examinations showed Hb-60%, TLC4000/mm3, DLC-
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Renal Involvement in Typhoid Fever

AKM M ISLAM, E ALAM

Department of Nephrology, RMC, Rajshahi.

Correspondence : Dr. AKM M Islam, Department of Nephrology, RMC, Rajshahi.

N-50%, L-43%, M-04%,E-03%, ESR-50mm in the 1st
hour. Total platelet count were 2,50,000/mm3 .His
blood urea and serum creatinine were 40mg/dl and
1.1mg/dl respectively, RBS- 120mg/dl, S.bilirubin-
0.6mg/dl, SGPT-26U/L, S.cholesterol-180mg/d1.
Weil-Felix test, DAT for Kala-azar, blood film for MP
and HBsAg, all were negative but Widal test was
positive. On ultrasonographic examination mild
hepato-splenomegaly were found, but normal size.
shape and position of kidneys with increased
echogenicity were observed. Plain x-ray KUB, x-ray
chest P/A view and ECG were normal. Renal biopsy
report showed Mesangial proliferative

Fig.-1 : Shows Patient suffering from Typhoid fever
with renal involvement.
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Glomerulonephritis with mild focal and segmental
sclerotic change with interstitial nephritis.

Discussion :
Typhoid fever is relatively common but is rarely
associated with glomerulonephritis, even in endemic
areas, presumably because of the predominence of
the gastrointestinal symptoms. Microscopic (and
occasionally macroscopic) hamaturia, associated with
moderate proteinuria and normal or slightly diminished
renal function, are found on presentation. In a series of
children reported from South Africa, oedema had been
present for more than one month in 50% of patients,
and pyrexia and splenomegaly were common2. Four
cases of typhoid fever complicated by both acute
oliguric renal failure and hepatitis were presented. Renal
biopsy was not performed. However, a combination of
proteinuria and abnormal urinary sediments containing
red cell casts and granular casts, as noted in those
patients, was considered highly suggestive of
glomerulonephritis3. Three cases of typhoid nephritis
occurring in a single family were reported. A clinical
similarity to poststreptococcal nephritis was noted,
although no hypocomplimentaemia was observed. The
same phage type occured in other patients who did
not exibit nephritis. These cases illustrate that in certain
geographical areas the possibility of typhoid fever
should be considered in patients with nephritis and
concomitant fever4. But in our case no such familial
occurence was observed. Three cases of enteric fever
was presented with cerebellar ataxia and nephritis.
Isolated cerebellar ataxia usually occurs in the second
week, whereas in these cases it was presented within
first four days of fever5. No neurological manifestation
was found in this patient. Several reports from Egypt,
Sudan and Brazil have implicated chronic salmonella
bacteraemia in the pathogenesis of acute nephrotic
syndrome in patients with hepato-splenic
Schistosomiasis6,7. Renal biopsy revealed acute diffuse
proliferative glomerulonephritis. Resolution occur on
effective treatment of the typhoid fever, suggesting that
salmonella, rather than the Schistosoma, is responsible
for the nephropathy in these patients. In our patient
Schistosomiasis was not an accompanying disease.
Pancharoen et al.8 reported, a child with typhoid
glomerulonephritis who was presented with fever,
gastrointestinal symptoms, oedema, hypertension and
abnormal urinary findings including microscopic
haematuria and proteinuria. Renal biopsy was not
performed here. Renal biopsy of typhoid
glomerulonephritis patients, has shown both mesangial
proliferative glomerulonephritis9 and IgA
nephropathy10,11, acute diffuse proliferative

glomerulonephritis has also been described2 . Most
commonly, there is a proliferation of mesangial cells
and matrix and minor crescents may be present in a
few glomeruli. Mesangial deposition of IgA, IgG and C3
are common, and there is a report on the detection of
Salinonella vi antigen within glomeruli11. There is
frequently a focal interstitial fibrosis. We found in our
case on renal biopsy, mesangioproliferative
glomerulonephritis with mild focal and segmental
sclerotic change with interstitial nephritis. It had similar
type of histology as shown previously in other studies,
but we could not perform immunofloresence
microscopy.

It is concluded that enteric fever is a common infectious
disease of the tropical world and glomerulonephritis
can occur in patients of enteric fever. It is usually mild
and transient. All these patients may recover promptly
with appropriate and timely treatment.

References :
1. Chugh KS,Sakhuza V.Glomerular disease in the tropics.

Am J Nephrol 1990; 10 : 437-450.

2. Buka I and Coovadia H.M. Typhoid glomerulonephritis.
Archives of Disease in childhood 1980; 55 : 305-7.

3. Khan M, Coovadia Y, Sturm AW. Typhoid fever complicated
by acute renal failure and hepatitis: case reports and
review. Am J Gastroenteral 1998; 93(6) : 1001-3.

4. Katz Y, Azizi E, Eshol G, Mundel G. Familial occurence of
typhoid acute glomerulo nephritis. Isr J Med Sci. 1987 ;
23(3) : 199-201.

5. Parmar RC, Bavdekar SB, Houilgol R, Muranzan MN.
Nephritis and cerebellar atxia : rare presenting features
of enteric fever. J Postgrad Med 2000; 46(3) :184-6.

6. Barsoum, RS et al. Renal disease in hepato-splenic
Schistosomiasis a clinicopathologic study. Transaction of
the Royal society for Tropical Medicine and Hygiene 1997;
287-91.

7. Martinelli R, Pereira LJ, Brito E, Rocha H. Renal involvement,
in, prolonged Salmonella bacteraemia:the role of
Schistosomal , glomerulopathy. Rev Inst Med Trop Sao
Paulo 1992; 34(3) : 193-8.

8. Pancharoen C, Wongsawat J, Pancharoen S, Thisyakorn
U. Typhoid glomerulonephritis in a child : a rare complication
of typhoid fever. Southeast Asian J Trop Med Public Health
2001; 32(4) : 869-71.

9. Musa AM, Saleh ST, Abu Asha H. Transient nephritis during
typhoid fever in five Sudanese patients. Annals of Tropical
Medicine and Parasitology. 1981; 75 : 181-4.

l0. Amerio A, Campese V, Coratelli P and Schena FP.
Glomerulonephritis in typhoid fever. Abstracts of the Fifth
International Congress of Nephrology, 1972; 62.

11. Indropasit S, Boonpucknavig V, Boonpucknavig S.IgA
nephropathy associated with enteric fever. Nephron 1985;
40  : 219-22.

Bangladesh Renal Journal 52



Renal 21(2)

24

Drugs Creatinine mol/L Dosage recommendation

Antibiotics :

* Aminoglycosides; 150-300  Increase dosing interval. Avoid if possible
* Amoxycillin >500 Increase dosing interval
* Benzylpenicillins >500 Halve the dose
 * Ceftazidime > 150- 300 Increase dosing interval
* Cefuroxime >500 Increase dosing interval
* Cephalexin >500 Increase dosing interval
* Ceftriaxone >500 No adjustment if hepatic function normal
* Chloramphenicol >700 Avoid
* Ciprofloxacin 150-300 Halve the dose
 * Cotrimoxazole >500 Max 960mg/day
* Doxycycline  150-300 Increase dose interval
* Nalidixic acid 300-500 Avoid
* Neomycin 150-300 Avoid
* Nitrofurantoin 150-300 Avoid
* Sulphadiazine  >500 Avoid
* Sulphonamides >500 Ensure increased fluid intake
* Tetracyclines 150-300 Avoid
* Trimethoprim  >500 Increase dose
* Vancomycin 150-300 Avoid

Antihypertensives :
* Atenolol 150-300 Halve the dose
* Captopril 150-300 Decrease dose/Increase dosing interval
* Enalapril 150-300 Increase dose interval
* Hydralazine >500 Start with small dose
* Lisinopril >500 Increase dose interval
* Metoprolol 150-300 Increase dose interval
* Nifedipine >500 Start with small dose
* Nitroprusside 300-500 Avoid Prolonged use
* Prazosin 300-500 Start with small dose
* Propranolol >500 Start with small dose

BANGLADESH RENAL J. 2002; VOL. 21 (2) : 53-55

Introduction :
Drugs are not only an important causes of renal failure,
it can also cause problems in patients with impaired
renal function.

Acute renal failure caused by drugs comprises 6-20%
in different series. Drugs can cause interstitial nephritis
or frank nephrotic syndrome either by idiosyncrasy or
by immunological reactions.

Guideline For Use of Drugs In Renal Failure
HU RASHID1, S AHMED2, MA WAHAB3

1Dept. of Nephrology, BSMMU, Dhaka, 2Dhaka Medical College, Dhaka, 3Holy Family Red Crescent
Medical College, Dhaka

A guideline of various important drugs are given below
which may be useful for doctors practising
nephrology.

These drugs are antibiotics, antihypertensives MAIDS,
Anti tubercular H2--blocker, cytotoxic, anti-fungal, anti
diabetic, anti, metabolites and others. This is not a
complete list but we feel that the list will cover important
one.
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Drugs Creatinine mol/L Dosage recommendation

Diuretics :

*Acetazolamide >500 Avoid

* Frusemide 300-500 Needs increase dose

* Potassium sparing diuretics 300-500 Avoid

* Thiazides 300-500 Avoid

NSAIDS :

* Aspirin >500 Avoid

* Diclofenac 150-300 Unchanged

* Ibuprofen 150-300 Increase dose interval

* Indomethacin 150-300 Reduce dose

* Ketoprofen 150-300 Reduce dose

* Mefenamic Acid 300-500 Reduce dose

* Naproxen 300-500 Increase dose interval

Antitubercular Drugs :

* Ethambutol 150-300 Increase dose interval

* Isoniazid >500 Max, 200mg/day

H2 Blockers :

* Cimetidine 300-500 400-600mg/day

500 400mg/day

* Famotidine 300-500 Increase dose Interval

* Ranitidine >500 Halve the dose

Cytotoxic Drugs :

Drugs :

* Azathioprine (AZT) >500 Decrease dose/Increase dosing interval

* Cisplatin  150-300 Increase dose interval

* Cyclophosphamide 300-500 Decrease dose

* Cyclosporine - Decrease dose if GFR falls

* Melphalan 300-500 Increase dose interval

* Methotrexate 300-500 Increase dose interval

* Vincristine 150-300 Unchanged

Antifungals :

* Fluconazole 150-300 Increase dosing interval

* Ketoconazole 150-300 Unchanged

Opioid /Narcotic Analgesics :
* Codeine 300-500 Avoid

* Morphine 300-500 Avoid

* Opioid Analgesics 300-500 Use small dose/Avoid codeine, morphine

* Pethidine >-500 Avoid
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Drugs Creatinine mol/L Dosage recommendation

Antidiabetic Agents :

* Chlorpropamide 150-300 Avoid

* Glibenclamide >500 Avoid

* Insulin >500 May need dose reduction

* Metformin 150-300 Avoid

Antiarrhythmic Drugs :

*Digoxin 150-300 250gm/day

300-350 125-250 gm/day

>500 Upto 150gm/day

* Disopyramide 300-500 Increase dose interval

* Procainamide 150-300 Avoid dose/Reduce

Others :

* Acyclovir  150-340 Increase dosing Interval (IV)

>500 Increase dosing Interval (Oral)

* Allopurinol 300-500 Max. 200mg/day

* Chloroquine 150-300 Max 75mg/day

300-500 Max 50mg/day

>500 Avoid.

* Clofibrate 300-500 Increase dose interval

>500 Avoid

* Metoclopramide >500 Avoid/Use Reduced dose

* Phenobarbitone >500 Avoid large dose

* Sulphasalazine >500 Ensure increase fluid intakes
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Notes and News

NATIONAL NEWS
Bangladesh Renal Association will hold its 10th annual
convention and international CME from December 2-3,
2003. The conference will highlight the recent advances in
the field of nephrology, dialysis and transplantation. There
will be plenary session, symposia, free paper and poster
presentation. One day is reserved for C.M.E. A number
of International speakers will attend the conference.

The organising committee cordially invites you to
participate in the convention.

Correspondence : Dr. Harun-Ur-Rashid
President, Organising Committee

Conference Secretariat:
Room No.-408, Block-C
Dept. of Nephrology, BSMMU, Dhaka, Bangladesh.

INTERNATIONAL NEWS
It is with great pride that we invite you to come together
again and share your experiences at this meet of The
Nephrology, Urology & Transplantation Society of the
South Asian Region. The conference will take place
from 31st October to 2nd  November 2003 at the
Convention Centre of Hotel Leela in Mumbai. The
scientific program will be outstanding and is currently
evolving through collaboration among a team of regional
& internationally renowned speakers, who have been
invited to discuss the latest scientific advances in
Nephrology, Urology & Renal Transplant. Mumbai, a
vibrant city with over 350 years of history and a
cosmopolitan population, will make your stay
enjoyable and memorable. This port city, the business
& cultural capital of India, boasts a flare that is
internationally renowned. It is well known for its quality
of life and safe streets, its friendly atmosphere, its
gourmet restaurants and shopping centers.

We look forward to welcoming you to our beautiful
city for three days of productive scientific and
professional exchange.

Looking forward to see you in Mumbai.

Correspondence : Dr. S.S. Joshi
Chairman, Organising Committee
H-18, Cusrow Baugh
Shahid Bhagat Singh Road, Colaba, Mumbai 400038
Tel: 91-22-2282 5108, Fax: 91-22-2282 2134
Mobile: 9821032396/ 9821407945
E-mail : nutsofsaarc@rediffmail.com

Message
Chairman, Organising Committee of the 8th Congress
of the Asian Society of Transplantation

Dear Colleagues,
Selamat Datang

On behalf of the Malaysian Society of Transplantation
and the Organising Committee of the 8th Congress of
the Asian Society of Transplantation, it is my great
pleasure to invite you to join us in Kuala Lumpur in
September 2003. The 8th CAST promises to be an
exciting meeting for all involved in the field of
transplantation. A panel of distinguished experts from
all over the world has been invited to discuss various
developments in the field of transplantation. There has
been rapid growth in both the science and practice of
transplantation. Problems of organ procurement and
issues unique to Asia will be highlighted.

This Congress of the Asian Society of transplantation
will provide opportunities for practitioners in the region
to renew or establish friendships. In the new borderless
world, such liaisons are important and go a long way
in promoting transplantation.

Kuala Lumpur has been rightly chosen as the venue
of the 8th Congress. It is a bustling city with the right
blend of old charm and modern amenities. By the
time of the Congress, a modern inner city monorail
transport system will be in place that will make travel
within the city fast and hassle-free for visitors. Modern
shopping malls with competitively priced wares have
made Kuala Lumpur a shopping haven. We hope our
visitors will be able to take time to see Kuala Lumpur
and also the rest of the country. Malaysia, as the
slogan goes, is truly Asia. Visitors can partake a
variety of sights ranging from beautiful islands to
national parks. The country’s multi-ethnic diversity
affords an unparalleled opportunity for visitors to sample
the varied cuisines and cultures of Asia.

We look forward to welcoming you with a warm
Selamat Datang.

With best wishes

Zaki Morad
Chairman, Organising Committee of the 8th Cast
President, Malaysian Society of Transplantation
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