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 Introduction
Iron is one of the most abundant elements in the universe.
Yet, because of its low solubility of its stable oxidized
form, iron deficiency is paradoxically one of the most
common nutritional problems involving roughly 20% of
the human race1.  Iron is vital to the human organism
because of its indispensable role in oxygen and electron
transport, DNA synthesis2. Hemoglobin synthesis in
particular is iron dependant and 80% of the iron demand is
related to the daily production of 200 billion new
erythrocytes, which requires approximately 20 to 24 mg of
iron. Iron deficiency is the most common cause of anemia
worldwide3. Its consequences range from impaired
psychological and physical wellbeing and decreased
occupational abilities to developmental troubles in children
and increased morbidity and mortality in some patient
population4. Also, iron deficiency is a risk factor in various
medical, surgical, critically ill patient settings because is
impedes erythropoietic response to acute and chronic
anemia.

Professor of Nephrology, NIKDU, Dhaka, Bangladesh

Original Articles

Intravenous Iron Therapy - An Overview
MD. AYUB ALI CHOWDHURY

Abstract:

Iron is a paradoxical element in the sense that it is, at the same time, essential to any form of life, but also potentially toxic. Iron
deficiency is the most common nutritional disorder in the world and it is associated with serious health risk. Apart from classic
causes of iron deficiency anemia, newer causes of iron deficiency are emerging. Iron deficiency is often present in anemia of
chronic disease, which is not generally appreciated and remains under treated. The clinical use of erythropoietin since 1986 in the
treatment of patients with chronic kidney disease has highlighted the necessity of appropriate iron stores as well as the capacity to
quickly mobilize iron from these stores to effectively treat anemia. Treating physicians must be familiar with interpretation of iron
status results. Effective anemia treatment and optimal iron use depend on ongoing, accurate assessment of body’s iron status. The
traditional treatments, ie, oral iron therapy and blood transfusion, involve significant drawbacks. High doses of oral iron
frequently causes side effects, and noncompliance is common. Therefore, intravenous iron, is being considered as an alternative
in the management of iron deficiency in many clinical conditions.  Intravenous iron therapy is instrumental in the management
of anemia in patients with end-stage renal disease (ESRD). Iron is available in several different preparations, with slight
differences in the pharmacology of each. There are 3 major forms of IV iron on the market (iron dextran, iron gluconate and iron
sucrose or saccharate). Whereas iron dextran has been associated with rare but potentially fatal anaphylactic reactions, iron
sucrose and iron gluconate have excellent safety profiles. Iron sucrose has the advantage of allowing higher iron doses to be given
at once, because comparable doses of iron gluconate give more toxicity. Given the importance of intravenous iron in the management
of patients, clinicians should be aware of the potential risks associated with it. There is concern of clinical infection risk and
increased oxidative stress and cardiovascular diseases states with regular parenteral iron. IV iron should be withheld when
transferrin saturation is above 50% and /or serum ferritin greater than 1,000 mg/L, in case of active sepsis and should not be
administered concomitantly with chemotherapy.

Key words: iron deficiency, IV iron, erythropoitein, ferritin, oxidative stress

(Bang. Renal J. 2006; 25(2): 27-34)

Initially intravenous (IV) iron use was associated with toxicity
due to unprotected inorganic ferric (Fe3+) iron 5, which
prompted the use of iron-carbohydrate complexes for
parenteral use. This has formed the basis of use of I.V iron in
clinical practice since the 1950s. Interest in IV iron therapy
increased in the 1990s with the advent of recombinant human
erythropoietin (rHuEPO), a breakthrough in the management
in patients with renal anemia.

Iron deficiency anemia - Present perspective
Nowadays iron deficiency is being observed in 3 situations.
First the classic causes of iron deficiency anemia, second
iron deficiency in anemia of chronic disease (ACD) and
thirdly iron deficiency in the era of use of rHuEPO.
Traditional causes of iron deficiency anemia include
pregnancy, growth during infancy and childhood,
hookworm infestation, GIT blood loss, mal-sabsorption
etc 6. But in recent years, there has been tremendous
increase in the number of chronic non-communicable
diseases such as diabetes, chronic kidney disease, chronic
heart disease, rheumatologic disease, cancers and patients

Bangladesh  Renal  Journal
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suffering from inflammatory bowel disease as well as
traumatic cases. Anemia of chronic disorder is very
common among these groups. Anemia is also common
amongst the patients admitted to hospital medico surgical
department as well as in critically ill patients. The cause of
anemia is frequently due to absolute iron deficiency (eg,
blood loss) or functional iron deficiency or activation of
pro inflammatory cytokines 7.  Despite having a profound
effect on patient’s quality of life, anemia remains an orphan
issue, which is often overlooked and under treated 8. Iron
deficiency supervenes in these groups either as a result
of disease or due to treatment of the disease or therapy or
inadequate intake of food. Blood transfusion / red cell
transfusion can elevate hemoglobin concentration in the
short term but does nothing to address the underlying
disorder 8. Patients with anemia of chronic disease often
benefit from iron therapy and / or rHuEPO. A number of
erythrophiesis stimulating agents ( ESAs) are now
increasingly used in various countries especially in renal
dialysis patients, although their use in oncology and in
other situations are increasing  9. The use of substitutive
ESAs such as rHuEPO in patients with CRF has highlighted
the necessity of appropriate iron stores as well as the
capacity to quickly mobilize iron from these stores to
effectively treat anemia 10

Diagnosis of Iron-Deficiency Anemia
Hemoglobin (Hb) concentration threshold values used to
define anemia are obtained from statistical analysis of
populations. Anemia is usually defined by a Hb below
13.5 g/dL in men and 12.0 g/dL in non-pregnant women 11.
Complete blood count (CBC), including Hb concentration
and red blood cell indices (mean corpuscular volume MCV,
mean corpuscular hemoglobin concentration MCHC, and
reticulocyte count), is, therefore, the first step for the
positive and differential diagnosis of anemia 12. The
assessment of iron deficiency usually refers to serum
ferritin (SF) concentration and transferrin saturation
(TSAT). The transferrin saturations is a function of the
circulating plasma iron in relation to the total iron binding
capacity (TIBC) and is a better measure of available iron.
The gold standard for evaluating iron stores is bone marrow
biopsy. In practice, through, this test cannot be used
routinely. Therefore, because SF indirectly reflects iron
stores, it is currently considered as the best available
measurement for their evaluation.

There are limitations to the use of SF and TSAT in
appropriately evaluating body iron status. SF is an acute
phase reactant and increased values are associated not

only with conditions including systemic inflammation, liver
disease and infections, but also with physiological
responses to surgery or even in the postpartum 13,14. As
for TSAT, it varies daily. Moreover, transferrin
concentration varies in parallel with serum albumin, which
is influenced by nutrition 15 as well as by cytokine
production during acute and chronic inflammatory
reactions 16. The U.S.17 and European18 guidelines on
renal anemia management suggest that the ferritin level
should be maintained in the range of 200 to 500 ug/l, with
an upper limit of 800 ug/l. Levels of above this threshold
usually do not confer any clinical advantage and may
exacerbate iron toxicity.

Inadequate supply of iron to the bone marrow may be due
to an absolute or a functional iron deficiency.19 Absolute
iron deficiency occurs when there are low whole body
iron stores, as indicated by a serum ferritin level less than
30ug/l. Functional iron deficiency occurs when there is
ample or even increased storage iron but the iron stores
fail to release iron rapidly enough to satisfy the demands
of the bone marrow. No one measure of iron status is
usually adequate to exclude iron deficiency and the
recommended levels for these measures are based on
limited scientific evidence.

The percentage of hypochromic red cells (% HRC; normal
< 2.5%) 20 is assessed by automated red cells analyzers
that unfortunately, are not available in all clinics. %HRC
measures the proportion of red blood cells with suboptimal
Hb concentration; it reflects not iron stores but iron
availability for erythropoiesis and increases during
functional iron deficiency 20. Reticulocyte Hb content (CHr)
is calculated by the simultaneous measurement of
reticulocyte volume and Hb concentration by means of an
automated analyzer. This parameter reflects the level of
effective erythropoiesis  with values < 28 pg reported as
the being the most accurate in detecting functional iron
deficiency 13. Another parameter used to assess iron
deficiency is the serum soluble transferrin receptor (sTfR)
concentration. sTfR essentially reflects the number of
erythroblasts in the bone marrow and, therefore, total
erythroid activity. The serum concentration of sTfR
increase in response to erythropoietic stimulation by ESAs
and in iron deficiency it is increasingly used to assess
iron-restricted erythropoiesis 15. sTfR concentrations have
been found to be unchanged in inflammation 21 and this
parameter has been proposed to differentiate iron
deficiency and anaemia attributable to inflammation when
SF values are difficult to interpret 14.

Bangladesh  Renal  Journal Vol. 25, No. 2, December 2006
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Indications for IV iron:
Oral iron therapy has been shown to be effective in most
classic causes of iron deficiency anemia 22. Parenteral iron
therapy is as effective but somewhat more dangerous and
considerably more expensive than oral therapy. But oral
iron has serious limitations is many situations. Side effects
of oral iron salts include digestive intolerance causing
nausea, flatulence, abdominal pain, diarrhea or
constipation and black stool. Moreover intake of iron
independent of meals is recommended for increasing iron
absorption but increases digestive intolerance and
therefore decreases compliance 22.

With the increasing use of rHuEPO in CKD patients with
dialysis and in many other situations, oral iron is simply
not adequate to sustain iron stores necessary to support
erythropoiesis 23. Iron deficiency, either absolute due to
exhausted iron stores or functional when iron cannot be
appropriately released from iron stores, has been shown
to be the main factor for resistance to erythropoietin
therapy 24. Consequently, parenteral iron administration
constitutes optimal route for iron supplementation in
virtually all patients receiving erythropoietin. I.V. iron
administration improves serum hemoglobin faster and
reduces the recombinant erythropoietin requirement, thus
reducing the cost of treatment, which has led to widespread
use of these agents 8. There are some serious side effects
associated with the intramuscular (IM) and subcutaneous
iron injections. These included pain at the injection site,
permanent skin staining and hematoma following I.M
injection in the presence of co-agulation abnormalities 11.
As a result, these routes have been virtually abandoned
in many countries 12.

The most common use of I.V iron is in hemodialysis patients.
Indications for the use of intravenous iron have so far been
documented in the medical literature include: i) Intolerance
of oral iron preparations, ii) Resistance to oral iron therapy,
iii) CKD: treatment and prevention of anemia both in the
dialysis and pre-dialysis phases 25,26, iv) Treatment with
ESAs, v) Contraindications to blood transfusions 27, vi)
Perioperative autologous blood donation 27,28,29, vii)
Perisurgery 30, viii) Severe anemia during pregnancy 5,31, ix)
Severe postpartum anemia 5,32, x) Anemia associated with
inflammatory bowel diseases 33.

IV iron preparations
All intravenous iron agents are colloids with spheroidal
iron carbohydrate nanoparticles 34. Each particle consists
of an iron oxyhydroxide core (iron [iii] hydroxide) and a

carbohydrate shell that surrounds and stabilized the core.
After intravenous injection, iron-carbohydrate complex
mixes with plasma. It is then captured by the macrophages
of the reticulo-endothelial system of the spleen, the liver
and the bone marrow directly from the intravascular
compartment. Within these phagocytes, iron is released
from the iron-carbohydrate shell into a low molecular
weight iron pool. From this pool, iron is either incorporated
by ferritin into intracellular iron reserves or is released
from the cell and bound to its transport molecule,
transferrin; transferrin delivers iron to transferring
receptors that are present on the surface of the cells in
various tissues, particularly on erythroid precursors 35.
As second limited path way seen with all IV iron agents
where iron is donated directly from iron carbohydrate
complex to transferrin 35.

Three classes of IV iron complexes are principally used in
clinical practice : iron dextrans, iron sucrose (or iron
saccharate, ferric hydroxide sucrose) and ferric gluconate.
The molecular weight of iron dextran preparations varies
from 73 to 265 kD (defining low molecular and high molecular
weight iron dextrans) while the molecular weight of iron
sucrose is 43 kD and that of iron gluconate is 38 kD 36.

Comparison of available IV iron compounds.
The use of iron dextrans is commonly not recommended
due to the risk of life threatening or serious acute reactions
and the availability of safer agents 25. The incidence of
lethal reactions to ferric gluconate is much lower, and no
fatal reactions have been reported with iron sucrose 27.

Iron sucrose and iron gluconate should be administered
only intravenously and although intramuscular (IM)
injection is possible but serious side effects such as pain
at the injection site, perament skin staining, or heamatoma
formation in the presence of coagulation abnormalities
may occur.

Clinical implications of the pharmacokinetics of IV iron
agents

Differences in the pharmacokinetics of the IV iron
preparations directly influence the dosing frequency,
treatment duration, and laboratory monitoring intervals.
Iron dextrans have a plasma half-life range of 30-60 hours,
and are administered every 2 to 7 days, whereas iron
sucrose and iron gluconate with half-lives of 1 and 8 hours,
respectively, can be administered as frequently as every
24 hours 36. Because the iron-carbohydrate compounds
interfere with serum iron concentration measurements, the

Intravenous Iron Therapy - An Overview Md. Ayub Ali Chowdhury
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pharmacokinetics of the IV iron agent and blood tests
should be performed only when most or the entire iron
agent has been cleared from plasma 36. Consequently,
assessment of iron status should be carried out not earlier
than 7 days after a 100 mg dose and 2 weeks after a 500 mg
dose of iron dextrans, whereas an interval of only 24-48
hours is required following the administration of 125 mg
ferric gluconate or 100 mg iron sucrose 36.

Safety of intravenous iron
Despite favorable pharmacokinetics and no evidence of
free iron in the circulation after the injection of any of the
currently available iron preparations, the presence of labile
iron has given rise to a debate over the clinical implications
of biologically active form of iron before uptake by
reticuloendothelial system. Labile iron is defined as the
fraction of total IV iron with early biological activity,
however labile iron is not free, ionic iron 37. The fraction
of labile iron in iron-carbohydrate complexes varies from
2.5 to 5.8% with the following progression: iron dextran <
iron sucrose < ferric gluconate. Iron release from iron
carbohydrate agents decreases as the molecular weight
increases 38.

Comparative analysis of the different IV iron agent for
clinical use
Iron dextrans

Iron dextrans are colloids formed of an oxyhydroxide iron
gel core surrounded by polymerized dextran. Various iron
dextran products have been available since 1955 with
molecular weights varying from 73 kD (low molecular
weight iron dextrans) to 265 kD (high molecular weight
iron dextrans). Iron dextrans can be administered either IV
or IM. In the latter case, iron enters the RES through the
lymphatic circulation 36. Between 10 and 50% of the
solution may be fixed in the muscle for weeks or even
months. This route is not generally recommended because
of possible serious side effects such as pain at the injection
site or permanent skin staining, and heamatoma in the
presence of coagulation abnormalities. IV injection is
therefore the preferred route. The plasma clearance is slow
and the plasma half-life higher with compounds with
greater molecular weight. A test dose is required before
administering the full iron dextran dose because of possible
life-threatening anaphylactic reactions. These are
characterized by sudden cardiovascular collapse and
respiratory failure and occur in 0.6 to 2.3% of patients
receiving iron dextrans 39. The exact mechanism of the
anaphylactic reactions to iron dextran has not been clarified

yet, but seems to be related to dextrans polymers which
may induce the release of mediators by mast cells 40. The
full process of iron release from the dextran complex in the
RES, storage in ferritin and delivery to the bone marrow or
other tissues may take several months 40. Primary benefit
of iron dextrans is ability to use total dose infusions such
as. 1gm or more in a single session.

Iron gluconate
Iron gluconate is a colloid solution where the iron-
oxyhydroxide gel core is stabilized and protected by a
gluconate and sucrose shell. The frequency of
anaphylactic reactions is substantially lower with iron
gluconate compared to iron dextrans. The plasma half-life
is approximately 1 hour. The potential for acute adverse
reactions related to labile iron release after IV injection is
higher with iron gluconate compared to the other available
IV iron preparations like iron dextrans and iron sucrose 36.

Iron Sucrose
Iron sucrose has a molecular weight of 43 kD, a mean
plasma half-life of 90 minutes with rapid delivery to the
RES. Positron emission tomography (PET) has established
the pharmacokinetics and pharmacodynamics of iron
sucrose 41. Following a single IV injection 100 mg 52Fe/
59Fe-labeled ferric hydroxide-sucrose to patients, 68-97%
had been utilized within 2-4 weeks. These results confirm
those obtained from animal studies that indicate that
approximately 90% of administered iron is incorporated in
the erythrocytes after three weeks. The maximum dosage
of iron sucrose is 7mg / kg body weight, with DL50 higher
than 200 mg/ kg of body weight 36. The widespread
therapeutic use of iron sucrose for more than 50 years
shows that this iron agent has an excellent tolerance and
safety profile when administered in accordance with
guidelines on recommended doses and respecting
recommended laboratory iron status parameters. The
incidence of adverse reactions is 0.04%, and the incidence
of anaphylactic reaction very low (0.0049%) with no lethal
case reported 42. Thus, iron sucrose is currently considered
as the safest IV iron preparation 25.

IV iron therapy: long term tolerance
Besides the acute adverse reactions considered above,
clinicians and researchers have expressed concerns over
the potential for long-term toxicity of excess levels of iron
following IV iron administration, particularly in patients
with chronic renal failure (CRF) receiving chronic
maintenance iron supplementation 43. Because all forms
of I.V iron use are associated with increase in bioactive
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iron there is concern of increase atherogenesis and
cardiovascular diseases. Although effective anemia
management including the maintenance of appropriate
levels of iron stores and availability, has been show to
improve mortality and morbidity as well as quality of life in
these patients 25,26, it is important to review the current
information on these issues.

Iron overload
Serum ferritin concentration is commonly measured as an
indirect reflection of iron stores. Whereas there is currently
no consensus on the upper range limit for serum ferritin
concentration, experts from the European Best Practices
Guidelines for the Management of anemia in patients with
chronic renal failure recommend that the serum ferritin
upper range limit should not exceed 800 g/L for any
extended period25, while other suggest 600 g/L. Before
the advent of ESAs in the late 1980s, iron overload was
common in patients with CRF when repeated blood
transfusions were used to manage renal anemia. Because
iron status was not followed closely, approximately 50%
of this patient population developed serum ferritin level
>1,000 g/L accompanied by parenchymal accumulation
of iron44,45. This non-specific transfusion side effect also
occurs in other conditions requiring regular transfusions
46. It should be emphasized that in CRF patients iron
accumulates preferentially in the macrophages of the RES,
including the Kupffer cells of the liver 47, and IV iron
preparations such as iron sucrose does not bind to the
hepatocytes. The deleterious effects of the overload are
therefore of lesser significance compared with idiopathic
haemochromatosis where iron accumulation occurs
primarily in parenchymal cells. There is no evidence
regarding the development of parenchymal lesions from
iron overload attributable to IV iron therapy 36. Even if SF
exceeds the recommended upper limit during intravenous
iron therapy, the levels will rapidly decrease after
discontinuation of IV iron supplementation.

Iron therapy and oxidative stress
Oxidative stress occurs when there is an imbalance of the
antioxidant defense mechanisms and the generation of
reactive oxygen species (ROS). Under inflammatory
conditions, ferric iron (Fe3+) is reduced by leukocyte-
generated super oxide to ferrous iron (Fe2+) 48. Ferrous
iron, in turn, is involved in the generation of a hydroxyl
radical. This is a very damaging ROS, which attack
membrane lipids and in the long term are associated with
arteriosclerosis 49. Because all forms of IV iron have been

associated with an increase in bioactive iron, there is a
concern that intravenous iron dosing may increase
atherogenesis and cardiovascular diseases in these
patients. This subject has proven difficult to
systematically study. Patients with high baseline serum
ferritin concentrations demonstrate higher oxidative stress
after intravenous iron dosing 50. Several studies showed
a relationship between high serum ferritin concentrations
and poor cardiovascular outcomes in non-dialysis patients
51 but other studies noted contradictory results52. A large
dialysis company database study examined the
relationship between iron and mortality in Hemodialysis
patients53. Data from 58,000 Hemodialysis patients initially
demonstrated an increase in all cause mortality associated
with higher iron parameters (ferritin, TSAT), but after
extensive multivariate adjustment, this difference
disappeared.

Cardiovascular disease is the leading killer of Hemodialysis
patients. There are therefore, concerns about possible
increased oxidative stress and related accelerated
atherosclerosis linked to long-term iron supplementation
in CRF patients. However, oxidative stress and a
propensity for accelerated arteriosclerosis are inherent to
the setting of dialysis itself 54, making the assessment of a
possible role for iron therapy difficult. Only indirect
evidence relating IV iron to atherogenesis is available. In
addition, there are effective body defense mechanisms
against the excess production of free radicals 36.

Iron therapy and infection
In normal host polymorphonuclear leukocytes (PMNs)
are essential for the eradication of infection. Iron overload
decreases PMN function and phagocytosis, with impaired
chemotactic ability 55. In patients with a serum ferritin
concentration greater than 650 g/L, there is marked
decrease in PMN intracellular killing ability of bacteria 56.
On the other hand iron deficiency impairs host immune
function. Intracellular iron is required for important steps
in the oxidative burst in macrophage and neutrophilic
defense mechanism 57. Therefore it would appear that some
iron is necessary for strong host immune response, so it is
important to avoid both iron deficient and iron overloaded
states to maximize the host immune response.

Iron is an essential nutrient for bacterial growth and IV
iron agents provide iron in abundance. Some bacteria have
an iron uptake system that allows for the direct uptake of
iron by means of a surface transferring receptors. Bacteria
usually obtain iron through the secretion of siderophores,
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true iron-chelating molecules that compete with the host
proteins 58. These bacteria include E. coli, Klebsiella,
Pseudomonas and Salmonella and iron is endocytosed by
the organism and used to enhance the growth58. It has
been postulated that “free” or labile iron is released into
the bloodstream when IV iron is administered that may
play a role in infection by providing iron to circulating
bacteria. As explained earlier labile iron is not free iron. In
physiological conditions, transferrin saturation does not
exceed 50%. Within this context, no free iron is available
in the circulation to promote the replication of
microorganisms59. In vivo, a number of mechanisms exist
to limit the bacterial use of iron, notably iron uptake via
the RES and lactoferrin-binding activity 36.

Some epidemiological studies have reported a link between
iron overload and an increased incidence of infections in
patients with renal anemia. A higher infection rate was
found in those with ferritin concentrations greater than
1000 mg/L60. A retrospective study found a positive
correlation between serum ferritin concentrations greater
than 500 g/L and the risk of both gram-positive and gram-
negative infections61 All these studies were conducted
when anemia was still managed using repeated blood
transfusions. It is now known that allogeneic transfusions
can induce immunosuppression, a potential predisposing
factor to infection36. In these cases, it is, therefore, not
possible to clearly attribute the higher incidence of
infection to iron overload rather than to the other effects
of transfusion. In addition, anemia itself may predispose
to infection. Furthermore, there does not appear to be a
higher incidence of infection in idiopathic
heamochromatosis despite the significant iron
overload29,42. Also, phagocyte function of dialysis
patients presenting with iron overload improves after
treatment with rHuEPO or desferioxamine despite serum
ferritin > 1,000 g/L36. Lastly, it is difficult to assess the
contributory role of iron overload in infection using serum
ferritin as the sole tissue marker of overload because ferritin
is elevated in the acute-phase inflammatory response.

In a review of the literature pertaining to infection and the
use of supplemental iron, Fishbane62 found no causal
relationship between plasma ferritin levels, iron
supplementation and infection based on the findings of
EPIBACDIAL, a large-scale, multi centre prospective study
conducted on 988 hemodialysis patients63. The
EPIBACDIAL study cites four risk factors for bacteremia
in hemodialysis patients: 1)  catheter as dialysis access
(RR = 7.7); 2) history of bacterial infection within 18 months

(RR = 7.3); 3) current immunosuppressive treatment (RR =
3.0); and 4) anemia (RR per 1 g /dl increment = 0.7). In this
particular study, only 5% of patients presented with SF
levels> 1000 mg/L. In multivariate analysis, neither
intravenous iron administration nor weekly amounts of
iron in the subgroup of patients treated with intravenous
iron were risk factors for bacteremia. Anemia severity did,
however, increased the risk for infection episodes.

Conclusions
IV iron therapy has been shown to be more effective and
safe than oral iron in iron deficiency associated with
increased need and reduced absorption of iron. It
normalizes hemoglobin faster and more reliably than oral
iron, which commonly induces side effects, has poor
patient adherence and may not replete iron stores even
when taken at recommended dosage. In some contexts I.V.
iron can be considered as an alternative to blood
transfusion, either alone or associated with ESAs. With
the increasing use of IV iron practitioners should be familiar
with all aspects of this medications assessment of iron
status and monitoring facilities. Because intravenous iron
is so critical to the well-being of our patients, it would
seem prudent to use the medications according to the
established guide lines, to avoid iron overload, and to
consider holding the medications in the setting of overt
infection.. Although adverse events are rare when IV iron
agents are administered in accordance with published
clinical guidelines (recommended doses and laboratory
monitoring parameters etc.) the safety profile is not
equivalent between iron preparations. With iron dextran
agents there is a small risk of anaphylactic reactions that
nevertheless are potentially lethal. Iron sucrose and iron
gluconate are safer agents and are commonly
recommended by most authors and clinical guidelines.
Evidence shows that iron sucrose is currently the safety
available IV iron preparation. Fears concerning the excess
iron in the body are unfounded, and there is little evidence
of an increase in infections due to IV iron.
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Introduction:
Organ shortage has become a global problem for the
management of end stage renal disease (ESRD) patients.
Renal transplantation alleviates sufferings of patient1,
reduces the cost and improves quality of life. Although
dialysis bears an important role as replacement therapy in
end stage renal disease (ESRD), renal transplantation is
definitive, the ideal, most sought after and recommended
modalities of treatment.

The annual incidence of end stage renal disease (ESRD) is
increasing rapidly all over the world. In developed country,
like USA, the number of ESRD patient increased at an
annual rate of 6% from 1992 to 19972. Approximately 100-
120 patients per million population (pmp) reach end stage
renal disease (ESRD) every year in Bangladesh3, which is
not very different to what is being reported from other
countries in Asia and Middle East. The annual cost of
medical care for patients undergoing chronic
haemodialysis (HD) in the United States is about $ 45,000.
Medical costs during the first year after successful renal
transplantation are estimated to be nearly $ 90,000 and
cost in the following year (mainly to cover the cost of
immunosuppressant medications) is about $ 15,000. The
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mean cumulative costs of dialysis and transplantation are
about the same for the first 4 years of therapy4. Thereafter,
overall cost is lower in successful renal transplantation.

The availability of organs has been an impediment for
renal transplantation. At the beginning of July, 2005, there
were 62,433 kidney patients in waiting list for cadaver renal
transplant in the USA. The median waiting time was well
over 1000 days5. In developing countries including
Bangladesh, 80-120 patients per million populations go
into ESRD but the annual rate of transplantation is low 6.
The disparity between demand and supply of kidney is
mainly due to the fact that large numbers of patients do
not have a suitable willing donor.

Since the number of patients on dialysis far exceeds the
number, who received kidney allograft, it is imperative that
number of kidney available is maximized by using cadaver
kidney as each will provide kidney for two recipients. One
year cadaver kidney graft survival rates have improved
from 52% to nearly 90% between 1977 and 1998 and graft
half life has improved to at least 10years 2. Cadaver donors
form the largest pool of organs, approaching 95% and
70% in Europe and USA 7. The rates per million populations
for receiving kidneys from cadaver donors were similar
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internationally which was 29 for UK and 32 for USA. The
projected need for kidney in UK was at least 2500 a year
and 3700 in USA 8. In a report from Bangladesh showed
up to 31st December 1996, 3186 (27 PMP) patients were
treated with varieties of Renal Replacement Therapy
(RRT).Of them only 312(9%) patients were treated with
renal transplantation 3. The main form of transplantation
in Bangladesh is living and related. Demands of kidney
are increasing because large number of patients for
replacement therapy is added every year and at the same
time living related donors are few. This may result in kidney
transplantation from unrelated, paid donor which
ultimately instigating unhealthy organ trade.

Cadaver kidney will certainly increase the number of
organs for the ESRD patients in Bangladesh. There is no
report of cadaver renal transplantation in Bangladesh. The
aim of the study was to find out attitude of patients
relatives towards cadaver organ donation and to identify
suitable organ donor in intensive care unit of
Bangabandhu Sheikh Mujib Medical University
(BSMMU), a tertiary regional multidisciplinary hospital..

Materials and Methods:
This was a observational study conducted among critically
ill patients admitted in intensive care unit of Bangabandhu
Sheikh Mujib Medical  University (BSMMU), Dhaka over
the period of June 2005 to July 2006. Data were collected
by using a structured questionnaire. Critically ill patients
with probability of brain death having age between 13 to
65 yrs were included in this study. The limit of age was
between 13 to 65 years was taken because according to
organ transplant act of Bangladesh9, organs from subject
above 65years of age can not be taken and subject below
13 years needed Electroencephalogram for12 hours to
declare Brain dead.9

The physicians of Intensive Care Unit (ICU) evaluated
critically ill patients (according to set criteria) approaching
brain death and this was then notified to trial investigators.
Then the patient was re-evaluated according to protocol
guideline. Informed consent was obtained from keens of
the patient. Particulars of the patient including age, sex,
residence, religion and relevant medical history including
diabetes mellitus, hypertension, kidney disease, viral
infections (Hepatitis-B, Hepatitis-C and Human
immunodeficiency viral infection), malignancy, drug
history were compiled. Physical examination was
performed and findings were recorded in a data sheet.
After initial evaluation, the patients’ family was approached
for kidney donation. If the family disagreed, reason for

this was noted. Outcome of the patient was followed up.
When patient was declared brain dead, suitability of patient
as cadaver organ donor was reassessed in the context of
previous history and examination. Then investigations
including blood urea, Serum creatinine, blood glucose test,
viral markers (HBV, HCV and HIV) and blood grouping
were done for final assessment.

Operational definition:
Critically ill patient: Admitted comatose patient on
ventilation in Intensive Care Unit 10

Possibility of Brain death: Critically ill patients who had 1)
coma for more than 12 hours, 2) known etiology of coma 3)
no evidence of electrolyte imbalance, endocrine disorders
and drug intoxication9

Brain Death: To declared brain death. When 1) Precondition
was to be fulfilled -a) Comatose patients on ventilator for
move than 12 hrs. b) Positive diagnosis of cause of
coma.2)Exclusions of following conditions-a) Primary
hypothermia (<35C) b) Drugs intoxication c) Severe
metabolic on endocrine disorders.3)Clinical testing:
Absence of i) Light reflex ii) Corneal reflex iii) Vesticulo-
ocular reflex iv) Oculo-ephalic reflex v) Motor response
within the cranial nerve distribution to adequate stimulation
of any somatic area. All tests were repeated after 6-12
hours. It was done by three consultants. 9

Suitable kidney donor: Brain death patient who had no
medical contraindications for renal transplantation like
malignant hypertension, Insulin dependent diabetes
mellitus ,Untreated or inadequately treated systemic
infection, Hepatitis B, Hepatitis C or HIV infection, Chronic
Kidney disease , Malignancy (except primary malignancy
of skin or brain). 9

Data processing and analysis: Using computer software
SPSS (Statistical Package for Social Science) version 11.5.
The descriptive statistics were frequency, mean and
standard deviation of mean. The data were expressed as
percentages and evaluated using Chi-square Test. P-value
<0.05 was considered significant.

Observations and Results
A total of 60 critically ill patients were selected from
intensive care unit of BSMMU to evaluate the suitability
of their kidneys for donation as well as to assess the
opinion of their families about donation.

About cadavers 33.3% of the patients’ age were 50 years
or above followed by 25% between 40 – 50 years, 15%
between 30 – 40 years, 16.7% between 20 – 30 years and
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rest 10% below 20 years. The mean age was 41.07 ± 16.33
years and the lowest and the highest ages were 13 and 65
respectively. Male subjects were 75% and female (25%)
with a ratio of 3:1 Two-third (66.7%) of the patients was
urban residents. Demographic information’s are given in
Table-I.

Table-I
Distribution of critically ill patients by demographic

characteristics (n = 60)

Demographic information No %

Residence

Urban 40 66.7

Rural 20 33.3

Religion

Islam 55 91.7

Hinduism 5 8.3

Marital status

Married 42 70

Unmarried 18 30

We inquired about opinion of the families about donation

of their patients’ kidney, and 54(90%) families could be

approached.  Of them, 11(20.4%) agreed to donate,

25(46.3%) did not agree, and 18(33.3%) refused to give

any conclusive comment.

During follow up 60% of the critically ill patients were declared

brain death, 35% improved and 5% died early among the

study group (Table II). Out of 36 patients with brain death,

approximately 45% had road-traffic-accident, 41.7% had

CerebroVascular Disease, 11.1% had primary brain tumor and

in 1(2.8%) patient it was unknown. (Table III).

Table II
Distribution of Critically ill patients by their outcomes

(n = 60):

Outcomes No %

Brain death 36 60

 Improved 21 35

Death 3 5

Table III
Distribution of brain death patients by causes of

admission (n = 36)

Causes No %

Road traffic accidents 16 44.4
Cerebrovascular disease 15 41.7
Primary brain tumor 4 11.1

Others 1 2.8

Of the 36 patients who were declared as brain death, 5(14%)
of their families agreed to donate the kidneys of their
patient, 13(36%) refused to answer, 16(44%) did not agree
and 2(6%) were not approachable (Fig.1).  Disagreed
families of brain death patients were further asked to
mention the reason of disagreement, 6(37.5%) mentioned
that their religious belief did not allow them to donate
kidney and another 6(37.5%) had familial reservation about
kidney donation and 4(24%) had both familial and religious
reasons (Fig 2). Among the 36 patients of brain death,
9(25.4%) had renal disease, 2(5.6%) had IDDM and 1(2.8%)

Fig. 1: Family attitude of brain death patients about
kidney donation

Fig. 2: Reasons for not agreeing to donate kidney
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had inadequately treated systemic infection. One IDDM
patient had both renal disease and inadequately treated
systemic infection. Additionally three patients (8.3%) were
found HBsAg positive. None of them had malignant
hypertension, malignancy, anti HCV or anti HIV markers.
Among 36 brain death patients, 24(66.6%) were found
suitable for kidney donation and the rest 12(33.3%) were
not suitable because of medical contraindications. The
association between willingness of the respondents to
donate their patients’ kidney and demographic features of
initially approached 54 families revealed that none of the
demographic features like age, sex, residence, religion and
marital status was found to be associated with the
willingness to donate kidney. (Table IV).

Table IV
Association between kidney donation and

demographic features

Demographic                     Donate kidney

 features# Agree Not agree p-value

(n = 11) (n = 43)

Age (yrs)

< 50 6(54.5)* 30(69.8) 0.271

 50 5(45.5) 13(30.2)

Sex

Male 7(63.6) 32(74.4) 0.358

Female 4(36.4) 11(25.6)

Residence

Urban 7(63.6) 28(65.1) 0.595

Rural 4(36.4) 15(34.9)

Religion

Islam 11(100.0) 39(90.7) 0.39

Hinduism 0 4(9.3)

Marital status

Married 10(90.9) 30(69.8) 0.148

Unmarried 1(9.1) 13(30.2)

Discussion
This study was conducted to assess the family attitude of
critically ill patients towards kidney donation and to
evaluate the suitability of their kidneys for donation in the
intensive care unit (ICU). At the same time, number and
cause of brain death were identified.

There were 60 critically ill patients selected during study
period. Among them, most of families (90%) could be
approached. The number of approachable family was 34
(94%) among brain dead patients.  Potential donor audit
of UK including all deaths in intensive care units during
two years period  (September2004 to June2006) showed
that 94% of 3380 potential cadaver donor families were
approached and 6%(174) were not approached 11. This
approach rate is consistent with our study.

Out of 54 families, who were approached to, 11(20.4%)
gave consent for kidney donation, 25 (46.3%) did not give
consent for donation and 18(33.3%) made no comment
regarding donation. Among 36 brain dead patients’
families, 5 (14%) families agreed to donate kidneys,
16(44%) did not agree and 13(36%) did not make any
comment. In developed countries, like Spain where in 2001,
of the total number of brain deaths, it was possible to
obtain organ from 48.7%. Family acceptance for Kidney
donation was 84.2% among brain death patients’ family
and 15.8% refused to allow donation 12. In a study “The
Australian experience in organ donation on 2003” Mathew
T showed that the Australian performance in deceased
donor organ donation continued to languish near the
bottom of the international ladder. One of the important
causes of this performance was low family consent (50%)
despite 83% of the public being willing to donate13. Among
Asian countries, consent rate was 33.5% and refusal rate
was 66.5% in Saudi Arab 14. Shroff S. in his study showed
that 19% of relatives donated the organs to their beloved
ones in a major center in India15. The consent rate in our
study is nearer to Shroff’s study of India.

Most research on cadaver organ donation has focused
on identifying the sources of opposition to donate and
ways of overcoming such opposition. SCOT data of 2005
reported that in Saudi Arab 97% of refused families were
unable to give consent towards organ donation because
of familial ground.14  In our study, 6(38%) of refused families
failed to give consent due to familial reasons, 6(38%) failed
due to religious reasons and 4(24%) failed due to both
familial and religious reasons. If one member of a family
disagreed, whole family denied giving consent. Ignorance
about organ donation, illiteracy, superstition and poverty
were contributing factors for refusal of organ donation.

Information about number of brain death and causes of
brain death is very important for cadaver renal
transplantation. Blackwell in his 30 month summary report
from April 2003 to September 2005 covering data for all
audited patients death in UK intensive care units (ICUs)
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showed that 5.8% of audited dead patients were brain
dead and 67% of likely brain death patients were brain
dead11. In this study 60% of possible brain death patients
became brain dead later on. SCOT data also supported
this observation as it reported that in Saudi Arab 70% of
reported brain dead cases were documented brain dead in
2005.14

Our study found that cerebrovascular diseases (CVD) and
Road traffic accidents (RTA) were the two main causes of
brain death. They accounted for 80% of brain death
patients. Others were primary brain tumor (11.1%) and
cerebral anoxia (2.8%).In Australia leading causes of brain
death in 2005 were CVD (55%) and Road trauma (25%) 16.
Our study is consistent with the observation of developed
countries. In our study 58.3% of possible brain death
patients belonged to age group above 40 years. As for
sex, male consisted of three fourth of study population.
UK transplant annual report 2005 also showed that large
portion of cadaver donor came from age group 35 to 49
years and above 50 years. 17

Martinez et. al. in a study on the Spanish population found
that younger individuals had more favorable attitudes
towards donation of their organs, although some authors
showed the opposite.18 As for sex, most authors agree
that having a slightly more favorable predisposition in
females. Ostergren and G label conducted a survey on
6440 people who were 18 years old and found that the
females had a significantly more positive attitude towards
donation19. None of the demographic features like age,
sex, residence, religion and marital status was found to be
associated with the willingness of respondents to donate
kidney in our study.

Gore et al in a study “Organ donation from intensive care
units in England” found that general medical
Contraindications for organ donation were recorded for
48 (17%) of 282 brain dead patients. 8  Our study revealed
that 33.3% of 36 brain dead patients had general medical
contraindications. Among them prevalence of renal
disease (25.4%) was the highest. Others were HBV
infection (8.3%), insulin dependent diabetes mellitus
(5.6%), and inadequately treated systemic infection (2.8%).
ANZOD registry 2005 showed that 4% brain dead patients
had general medical contraindication in Australia.
Prevalence of renal disease was the highest among medical
contraindications16.

Regarding renal disease we followed the criteria where
presence of protienuria or S. creatinine more than 1.4 mg/

dl was unacceptable for donation. But most centers in
developed countries like UK and Australia follow expanded
criteria for renal disease in where presence of proteinuria
and terminal S. creatinine up to 3 mg/dl were accepted. For
this reason in our study renal disease might be
overestimated the prevalence in comparison to developed
countries. Medical contraindications are variable from
center to center. In our study we follow medical
contraindications described in “Organ Transplantation in
Human Body Act of Bangladesh, 1999” 9.

UK transplant registry showed that 94% of brain death
patients donated their kidneys, as they were suitable for
donation in UK in 200515.The number of organ suitable
donor increased from 1989 to 2005 as expanded criteria for
cadaver donor and opted in law were used.  In our study
66.6% of brain dead patients were suitable for kidney
donation. The rate was underestimated as we used ideal
cadaver donor criteria according to organ transplantation
act of Bangladesh, 1999.9

Conclusion:
It may be concluded that positive attitude towards organ
donation is low among family members of brain dead
patients. So, cultural and religious propaganda should be
started immediately to educate people for organ donation.
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Diabetic nephropathy is a progressive irreversible disease
characterized by increasing blood pressure,
microalbuminuria, overt proteinuria and a continuous
decline in glomerular filtration rate (GFR)1, 2. Without
therapeutic intervention, serum creatinine level increases
and patients go on to develop end-stage renal disease
(ESRD). As a result, diabetic renal disease is now the single

Effect of Renin Angiotensin System Inhibitor (ACEI)-
Enalapril and Receptor Blocker (ARB) - Losartan on
Proteinuria and Blood Pressure Reduction in Type 2

Diabetic Subjects with Nephropathy –Preliminary Report
from ERASIB-DN Trial
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Abstract:
Angiotensin converting enzyme inhibitors (ACEI) and angiotensin receptor blockers (ARB) are both effective in reducing
proteinuria and blood pressure. Aim of this study was to compare the efficacy on urinary protein (UTP) and blood pressure (BP)
reduction of Enalapril (ACEI) and Losartan (ARB) alone or in combination in diabetics with nephropathy (DN).

Patients were randomly allocated ACEI (group E: Enalapril up to 40mg/day), ARB (group L: Losartan up to 100 mg/day) or their
combination (group E+L: Enalapril & Losartan combinedly up to 20mg + 100 mg/ day). Results presented here are clinical and
biochemical data before starting drugs at base line (phase1) and after getting maximum allocated/tolerated dose (phase3).

Thirty patients from each drug group (total 90) were analyzed. At phase 1 in E, L & E+L groups respectively, serum creatinine was
1.6 ± 0.5, 1.5±0.4 & 1.6±0.5 mg/dl (p=NS); UTP 2.9±2.4, 1.9±1.3 & 3.3±2.7  g/day (p=NS), systolic BP 150±24,145±20 & 156±17
and diastolic BP 89±11, 84±9 & 90±9, mmHg (p=NS). Follow-ups showed significant UTP and BP reduction in all treatment
groups at phase 3. When inter-drug group (E vs. L vs. E+L) comparisons were done in phase 3 at 15±4 weeks, UTP was1.9±2.0,
1.5±1.4 & 2.3±2.6 g/day (p=NS), systolic BP137±26,140±21 & 144±23, diastolic BP 81±13, 80±11 & 83±10 mmHg (p=NS) .This
showed similar reductions of UTP and BP among 3 drug groups.

It may be concluded that Enalapril (ACEI) and Losartan (ARB), alone or in combination, is similarly effective in reducing
proteinuria and blood pressure in diabetic patients with nephropathy.
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most common cause of chronic renal failure requiring
dialysis in many parts of the world. Among patients with
type 2 diabetes mellitus, diabetic nephropathy predisposes
to significantly increased risk of death from cardiovascular
disease and twice number of patients with nephropathy
dies within 10 years of diagnosis compared with
normoalbuminuric patients3.
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Clinical studies have provided ample evidence that
hypertension and the degree of proteinuria are the most
important factors influencing renal progression. Reduction
of proteinuria presumably reflects protection against
protein-induced renal injury that will hopefully translate
into preservation of kidney function in the longer term.
Management of hypertension is the mainstay of
prevention and treatment of diabetic renal disease.
Aggressive antihypertensive therapy has a significant
effect on slowing the progression of renal disease in
established diabetic nephropathy4-6.

Among currently available antihypertensive drugs, those
which act on the renin-angiotensin-aldosterone system
(RAAS) are known to have renoprotective effects over
their systemic blood pressure–lowering properties7-9. The
efficacy of angiotensin-converting enzyme inhibitors
(ACEI) and receptor blockers (ARB) to lower blood
pressure as well as proteinuria makes them particularly
suitable therapy for the patient with hypertension and
nephropathy. The US National Kidney Foundation in K/
DOQI guideline recommends both ARB and ACEI as first-
line treatment for diabetic renal disease10.

To date, however, not many studies have directly compared
the angiotensin-converting enzyme inhibitor (ACEI) and
angiotensin II receptor blocker (ARB) or their combinations
to see their different modes of action and clinical
significance in patients with diabetic nephropathy. This
study (ERASIB-DN Trial) was designed to compare the
efficacy on proteinuria and blood pressure reduction by
ACEI-Enalapril and ARB-Losartan alone or in combination
in three groups of diabetic patients with nephropathy (DN).

Material and Method

This was a prospective randomized open label parallel
group trial. Study subjects were diabetics with
nephropathy (DN).They were recruited from nephrology
OPD of BIRDEM hospital, Bangladesh. These patients
were part of ongoing ERASIB Trial. Patients having
proteinuria (UTP) >0.5g/d and serum creatinine (SCr)
>3mg/dl were selected. Those having acute or chronic
infection, recent MI (< 6 months), symptomatic IHD, recent
stroke (<6 months), high blood sugar, serum k+ > 5.2mmol/
l, uncontrolled BP (>170/110 mmHg), taking >4
antihypertensive drugs, steroids, NSAIDs or any
cytotoxic drugs were excluded. After selection of study
subjects, all anti-hypertensives were stopped gradually
over 2-3 weeks and then washed for another 2-3 weeks.
During washout period BP was kept <170/100 mmHg by

adding prozosin only whenever needed. After wash period
they were randomly allocated Enalapril, Losartan or
combination of both drugs (Enalapril+Losartan) in 3
groups. The groups were

 (1) gr E: Enalapril started with 5mg then gradually
increasing to 40 mg/d

 (2) gr L: Losartan started with 25mg then to 100 mg/d

 (3) gr E+L: Enalapril + Losartan started with 5+25 mg
then to 20+100 mg/d

Patients were schedulled for visits at 2 weekly intervals
for increments of trial drug dose. During these visits
recording of clinical symptoms, sitting/standing blood
pressure measurements and different tests like SCr, K+,
blood sugar and UTP was done. Study drugs were
increased as single dose (5 mg Enalapril or 25mg
Losartan).Doses was doubled at a visit if BP remained
unchanged or more than previous visit. Primary endpoint
was BP reduction to 110/70 mmHg in hypertensives and
100/60mmHg in normotensives. During trial additionally
only prazosin was added if BP became uncontrolled (>170/
110mmHg) or diuretics in distressing edema. To control
hyperkalemia (k+>5.2mmol/l) hydrochlorothiazide or
frusemide (if SCr >1.5mg/dl) was used. All trial patients
were advised a diet with low protein (0.6-0.8 g/d), no added
salt (no table salt) and restrictions for high potassium
containing fruits. Fluid intake was advised as 0.5-1L/d if
edematous and 2-3l/d in dry patients.

Patients were discontinued from trial if, with lowest dose
of protocol drugs ,K+ increased >5.2 mmol/l or SCr raised
> 30% from base line in 1st month after starting drugs.
Also those who developed > 30% increase of SCr during
a 4 months period of follow ups, drug doses were reduced
and if no improvement then stopped and discontinued
from the trial. Irregular patients, developing other
complications necessitating drug discontinuation or
temporary withdrawal were also excluded. Study subjects
were evaluated at base line (phase 1) and at attaining
maximum allocated / tolerated protocol drugs (Phase 3).
At these times other relevant clinical and biochemical tests
(blood counts, sugar profile, renal functions, electrolytes,
lipid profile, liver function tests, iron indices, inflammatory
markers, etc.) were done.

Results:
From the recruited patients, 90 are included in this report
in which all parameter could be observed. Hypertensives
(>140/90mmHg) were 84% at recruitment, 47% had SCr
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>1.5 mg/dl, 7% patients required diuretics to control
distressing edema and 39% patients were given prozosin
beforehand to keep BP <170/100 mm Hg.

There was 30 patients each in 3 drug groups (gr E -
Enalapril, gr L- Losartan and gr E+L-Enalapril +Losartan).
At base line the 3 groups were matched for age, body
mass index, diagnosed duration of diabetes and
nephropathy. Also the sugar profile, renal function and 24
hr urinary protein (UTP) were similar (Table I). Serum
creatinine was 1.6 ± 0.5, 1.5±0.4 & 1.6±0.5 mg/dl (p=NS),
UTP 2.9±2.4, 1.9±1.3 & 3.3±2.7 g/day (p=NS), systolic BP
150±24,145±20 & 156±17 and diastolic BP 89±11, 84±9 &
90±9, mmHg (p=NS) respectively in 3 groups.

Table-I
Baseline parameters in 3 drug groups

Drug E L E+L P

Group (N=30) (N=30) (N=30) value

Age 33±16 27±12 24±11 NS

BMI 26±2 25±4 26±4 NS

DM yrs 11±7 9±6 8±6 NS

HTN yrs 6±5 8±6 6±5 NS

SBP 150±24 145±20 156±17 NS

DBP 89±11 84±9 90±9 NS

UTP 2.9±2.4 1.9±1.3 3.3±2.7 NS

FBS 7.9±3.4 6.7±2.1 6.6±2.3 NS

HbA1c 8±1.8 8.1±2.2 8.1±3 NS

S Cr 1.6 ± 0.5 1.5±0.4 1.6 ± 0.5 NS

S K+ 4.2±0.4 4.3±0.5 4.0±0.6 NS

Note: E- Enalapril,L-Losartan,E+L-Enalapril and Losartan,
Age-years, BMI-Body Mass Index-kg/m2, DM yrs-Diabetes
duration in years, HTN yrs-Hypertension duration in years,
SBP-Systolic BP & DBP-Diastolic BP-mmHg, UTP-Urinary
Total Protein-g/day, FBS-Fasting Blood Sugar- mmol/l,
HbA1c-Hemoglobin A1c %, SCr-Serum Creatinine-mg/dl,
SK+- Serum Potassium in mmol/l.

After gradually increasing the protocol drugs, maximum
dose level or phase 3 was attained in 12±5 weeks by all the
3 groups. When all the patients combinedly compared at
phase-1 vs. 3 (n=90) for different parameters, it showed
significant decrease in SBP (150±21 vs. 141±24 mmHg;
p<0.01), DBP (87±10 vs.81±2mmHg; p<0.003) and UTP
(2.7±2.2 vs. 1.9±2.0 g/d; p<0.02) without any changes in

SCr (1.6±0.5 vs. 1.6±0.7mg/dl;p=NS) and K+ (4.7±0.4
vs.4.5±0.7mmo1/l, p=NS) levels with the maximum drug
doses (Table II). At phase 1 and 3 drug doses in group
with Enalapril were 5 vs. 37 (5-40) mg/d, Losartan 25 vs.
95(25-100) mg/d and combination of Enalapril + Losartan
5/25 vs.15/50-20/100 mg/d.

Table-II
All patient comparison at Phase 1 vs. Phase 3

N=90 Phase 1 Phase 3 P

(Base line) (12±5 wk) value

SBP 150±21 141±24 0.01

DBP 87±10 81±2 0.003

UTP 2.7±2.2 1.9±2.0 0.02

S Cr 1.6±0.5 1.6±0.7 NS

S K+ 4.7±0.4 4.5±0.7 NS

Comparisons of outcomes between 3 drug groups (E vs. L
vs. E+L) was done (Table-III) at study end to see whether
any drug group has more efficacy than the others. Results
showed that changes in different parameters were similar
in all 3 groups (Table III). Serum creatinine was 1.6 ± 0.6,
1.5±0.5 & 1.7±0.6 mg/dl (p=NS), UTP 1.9±2.0, 1.5±1.4 &
2.3±2.6 g/day (p=NS), systolic BP 137±26,140±21 & 144±23
and diastolic BP 81±13, 80±11 & 83±10, mmHg (p=NS)
respectively indicating similar efficacy of all drug groups
in reducing blood pressure or proteinuria at this stage.

Table-III
Comparisons between three drug groups at Phase 3

Drug E L E+L P

Group (N=30) (N=30) (N=30) value

SBP 137±26 140±21 144±23 NS

DBP 81±13 80±11 83±10 NS

UTP 1.9±2.0 1.5±1.4 2.3±2.6 NS

S Cr 1.6±0.6 1.5±0.5 1.7±0.6 NS

S K+ 4.7±0.4 4.5±0.4 4.4±0.9 NS

At the end of dose attainment 4% patients developed
cough (Enalapril and combination group), 2% patients
discontinued drug due to rising serum creatinine (>30%
in 1st month), 14% developed hyperkalemia (K+ >5.3
mmol/l) and 3% patients couldn’t attain full dose due to
low BP.
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Discussion
Among normotensive patients with type 2 diabetes and
evidence of microalbuminuria, treatment with enalapril has
been shown to reduce proteinuria as well as stabilizes the
decline in GFR when compared with placebo8. These
findings also hold true for patients with type 2 diabetes
and hypertension11. In our study enalapril reduced
proteinuria significantly from near nephrotic to a much
lower level and during this renal function remained
unchanged (Table-II).

Diabetics exposed to Telmisartan and Enalapril (DETAIL)
study, a comparison of telmisartan and enalapril in type 2
diabetic patients with hypertension and nephropathy,
showed equivalent changes in glomerular filtration rate
(GFR) after treatment in the 2 groups12. Subjects in our
study also showed similar renal function in enalapril and
losartan groups at the end. Additional finding in DETAIL
study showed that a steep decline in GFR in the first year
was followed by a lesser decrease in the second year and
then almost completes stabilization of renal function at
3years. Over 5 years, no patient went into end-stage renal
disease or required dialysis. There were also no increases
in albumin excretion rate, nor was there an increase in
creatinine beyond 200 micro mol/l.

In the “Angiotensin-Converting Enzyme Inhibition in
Progressive Renal Insufficiency” (AIPRI) trial patients
having renal insufficiency caused by various kidney
diseases received 10 mg/day benazepril or placebo13. In
the benazepril group the risk of reaching a doubling of
serum creatinine was reduced to 50%.In our study enalapril
receiving group, though for short period, showed a stable
renal function despite getting quite high doses (40 mg/d).

Parving et al, administered ARB irbesartan to hypertensive
type 2 diabetics with microalbuminuria and this
significantly reduced proteinuria9. This and other trials
demonstrated that AT1 receptor blockers reduce
microalbuminuria in patients independent of blood
pressure control and are even effective in reducing urinary
albumin excretion in normotensive diabetics. Two other
studies used AT1 antagonist irbesartan and losartan in
patients with type 2 diabetes and advanced
nephropathy14,15. The AT1 antagonists reduced protein
excretion and decline in GFR compared to control
medication. In 13% trial patients with type 2 diabetes of
Losartan Intervention for End Point Reduction in
Hypertension (LIFE) showed that losartan decreased
proteinuria and blood pressure as well as cardiovascular
complications more than other drugs16.Our losartan group

patients had also showed significant BP and UTP reduction
without any adverse cardiac events. Longer period study
is required to be certain on the cardio protective effects.

Effect of combination therapy (ACEI+ARB) was first
investigated by Zoccali et al, with AT1 receptor antagonist
as add-on therapy in patients treated with an ACE
inhibitor17. The patients had non-diabetic and diabetic
nephropathy. In that pilot study, losartan caused a 30%
reduction of proteinuria in patients who were already on
ACE inhibitors. Although not significant, addition of
losartan to ongoing ACE inhibitor therapy also caused a
decrease in blood pressure. In our study it was found that
combination therapy reduced BP and proteinuria almost
similarly to that of mono therapies. One possibility is that
they were added simultaneously, not as add on, and also
drugs in 3 groups were increased concomitantly with
equivalent dose strength.

Equal blood pressure control was achieved in a recent
prospective randomized crossover study comparing
combination therapy with benazepril and valsartan with
the respective monotherapies18. This has similarity to our
study although combination therapy decreased proteinuria
more in the former but not in ours.

Adverse effects of a combination therapy were addressed
in the study by Ruilope et al. Serum potassium
concentration was significantly higher in patients on
combination therapy compared to patients on an AT1
receptor antagonist alone19 but this study did not have
any ACE inhibitor monotherapy arm. Other trials, however,
found a similar frequency of hyperkalemia in patients on
combination therapy compared with ACE inhibitor
monotherapy20. In our study we also found changes in
serum K+ similar in all 3 groups. Only 14% of our patients
developed high serum K+ level despite larger patient group
with renal insufficiency. Even then the general guide line
is patients should be regularly monitored for hyperkalemia
and co-administration of medication that could increase
potassium such as NSAIDs or spironolactone should be
avoided. The incidence of ACE inhibitor induced cough
has been reported to be in the range of 5 to 35% among
patients treated with these agents21. In our patients it was
around 4% and mostly in enalapril and combination
groups. The onset of ACE inhibitor-induced cough ranges
from within hours of the first dose to months after the
initiation of therapy. Resolution typically occurs within 1
to 4 weeks after the cessation of therapy, but cough may
linger for up to 3 months.
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A recent meta analysis on ACEI/ARB alone and in
combination concluded that current evidence is not
enough to treat every patient of chronic renal insufficiency
with combination therapy22. More studies in different
ethnic populations and different spectrums of renal
diseases are necessary. The beneficial effect of
combination therapy has to be weighed against the risk of
complications and further studies are necessary to obtain
data on combination therapy, particularly in diabetic
patients.

Conclusion:
It may be concluded that angiotensin converting enzyme
inhibitor and angiotensin receptor blockers alone or in
combination are similarly effective in reducing proteinuria
and blood pressure in patients with diabetic nephropathy.
It is our view that as the present study found similar
efficacy in single or combination therapies, either ACEI or
ARB should be started in proteinuric diabetic patients as
first line of therapy. To know whether mono or combination
therapy which one is more effective a long term prospective
trial with larger sample size is required.
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Introduction:
Hepatitis-C virus (HCV) is a major cause of liver related
morbidity and mortality worldwide and represents a major
public health problem1. Chronic hepatitis C virus infection
leads to chronic liver disease, but it may also be responsible
for extra-hepatic menifestations. These include mixed
cryoglobulinemia, lymphoproliferative disorders and renal
diseases2. HCV infection has been reported in association
with distinct histological patterns of glomerulonephritis
(GN) in kidney. Membranoproliferative glomerulonephritis
(MPGN) associated with type II cryoglobulinemia is the
predominant type of HCV related glomerulonephritis3.
Less commonly MPGN without cryoglobulinemia,
membranous glomerulonephritis (MGN), focal segmental
glomerulosclerosis (FSGS) and proliferative
glomerulonephritis4 have also been reported.

As  a link has been established between HCV infection
and GN,  anti-viral therapy has been used in HCV positive
patients presenting with glomerulonephritis in order to
achieve clearance of HCV from the serum and
consequently to have a benificial effect on renal injury5.
Here we report a case of HCV related Focal and Segmental
Proliferative Glomerulonephritis (FSPGN) treated with PEG-
IFN along with Ribavirin for period of 6 months who
became Anti-HCV negative and achieved complete
remission of nephrotic syndrome.

Case report:
A 35 years old man admitted on mid September 2007 in the
Department of Nephrology, BSMMU, Dhaka with the

HCV associated glomerulonephritis successfully treated with
PEG-IFN - A Case Report

S ISLAM, SF ISLAM, D DASH, HU RASHID

Abstract:
A 35 years old Anti-HCV positive man was admitted in the Department of Nephrology, BSMMU with nephrotic syndrome in
September 2007. On examination he was found oedematous, hypertensive with (3+) proteinuria on bed side urine examination.
Laboratory investigation report revealed nephrotic range of proteinuria (UTP 3.6 gm/day) with normal renal function. Patient was
Anti HCV (+ve) and also positive for HCV RNA (genotype 3b).  Histopathological report from renal biopsy showed focal segmental
proliferative glomerulonephritis. Patient was treated six months with Inj. PEG-IFN 180 microgram weekly and Cap. Ribavirin
800 mg daily. After 6 months patient was negative for Anti-HCV as well as free from proteinuria.

It can be concluded that in HCV associated GN cure is possible by treatment with adequate dose and duration of  PEG-IFN and
Ribavirin.

(Bang. Renal J. 2006; 25(2): 47-48)

Correspondance: Dr. Md. Shahidul Islam (Selim), Profesor, Department of Nephrology, BSMMU, Dhaka., Cell: 01819-227362

complaints of generalized swelling of the whole body, 3+
proteinuria and mild renal failure. Patient was a known
case of HCV carrier since long.

After through evaluation of clinical history, physical
examination and relevant investigations he was diagnosed
as case of HCV associated glomerulonephritis.

On physical examination he was mildly hypertensive (BP
145/90 mmHg), grossly oedematous, bed side urine
examination revealed 3+ proteinuria and systolic murmur
in mitral area, no other abnormalities were detected.
Laboratory investigation revealed,  Urinary total protein
(UTP) 3.6 gm/day, serum creatinine 145 micromol/L, HBsAg
–ve, Anti HCV +ve, HCV RNA +ve (genotype 3b), serum
bilirubin 0.7 mg%, ALT 226 U/L, ANA +ve, anti-Ds DNA –
ve, C3, C4 within normal limit, cANCA & pANCA –ve and
BT, CT were within normal limit.Test for cryoglobuliaemia
was negative.Ultrasonogram scan showed normal liver
and kidney, X-ray chest revealed bilateral pleural effusion
and echocardiography revealed grade 2 mitral
regurgitation. Kidney biopsy was done and
histopathological report revealed Focal and segmental
proliferative glomerulonephritis (FSPGN).

After confirmation of the diagnosis, HCV associated Focal
and segmental proliferative glomerulonephritis (FSPGN),
the patient was treated with Inj. PEG-IFN (PEGASYS) 180
microgm S/C weekly along with Ribavirin 800 mg daily for
6 months. During the course of treatment, periodic follow-
up including complete blood count, renal functions, urine
examination and HCV RNA & Anti HCV was done. At the
end of 6 months patient became negative for Anti HCV
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and HCV RNA and achieved complete renission of
nephrotic syndrome. At present patient is healthy and
enjoing normal life.

Discussion:
In the past, patients with mixed cryoglobulinemia, with or
without renal involvement, were treated by plasma
exchange to remove circulating cryoglobulins from the
plasma and consequently, to diminish the deposition of
immune complex in the kidney6. Cyclophosphamide was
also used to improve renal disease by suppression of B-
lymphocyte and cryoglobulins production. Steroid pulses
were used to treat acute renal failure and low dose oral
steroids were also used in some patients6. Previous
uncontrolled studies showed that this regime often
ameliorates the acute phase of the disease, but were often
poorly tolerated. The flare-up of HCV RNA concentration
observed during immunosuppressive therapy may be
harmful on HCV related liver disease.

Recently combined anti-viral and immunosuppressive
therapy may be the treatment of choice for patients with
severe renal disease that is nephrotic syndrome and/or
progressive renal failure or disease that are refractory to
anti HCV therapy alone5.

In this case patient presented with HCV associated FSPGN
and treated with PEG-IFN along with Ribavirin for a period
of 6 months and achieved complete recovery.

In conclusion, HCV associated glomerulonephritis is
treatable and curable with specific therapy if treatment
started before the development of advanced chronic kidney
disease (CKD).
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• European Diabetic Nephropathy Study Group

This meeting will be held in Edinburgh, Scotland on 11–12
May 2007.

All abstracts on any topic relating to diabetic nephropathy
research are welcome and should be submitted by 12th

January 2007 to:

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

• 12th Annual International Conference on
Continuous Renal Replacement Therapies
Hotel del Coronado, San Diego, CA,
United States, March 8–10, 2007
Contact: Dawn Zebell / RES Seminars, 4425 Cass Street
Suite A, San Diego
CA 92109
Telephone: 858.272.1018
Fax: 858.272.7687
Email: res@crrtonline.com
Website: http://www.crrtonline.com

• The 10th International Symposium of Nephrology

at Montecatini will be held on March 22–24, 2007 in
Montecatini Terme, Italy.

This meeting continues the series of Symposia of
Nephrology which take place every 2–4 years in
Montecatini Terme.

For more information, please contact:
Claudio Bianchi
Dipartimento Medicina Interna, sez. Nefrologia, Ospedale
S.Chiara,
56100 – Pisa, Italy
Email: c.bianchi@int.med.unipi.it
Tel. 050/993240; 050/571362

Announcements

• Initiating a European Platform Organ
Transplantation: Ethical, Legal and Psychological Aspects
Towards a Common European Policy

Information
Organ transplantation remains a rapidly evolving medical
success story. While new technologies and transplantation
programs emerge, questions about the ethical, legal and
psychological implications of the developments become
apparent. In the various countries within the European Union
these aspects are developing in different ways. As a result
there are opportunities for cooperation between countries,
but also problems to solve, e.g. unequal access to care.

The purpose of the conference is to encourage the exchange
of information, ideas and experiences, at an international level.
In addition the aim is to establish a permanent international
platform to formulate European guidelines and stimulate joint
research efforts. To achieve this a format of workshops on
various topics is chosen with the goal of formulating
recommendations for the plenary closing session.

Date : April 1–4, 2007
Venue: World Trade Center Rotterdam, The Netherlands
Target group
The congress is aimed at ethicists, clinicians,
psychologists, lawyers and policy makers in the field of
organ transplantation.

Costs
Early registration E350 (if the registration is received on or
before January 11, 2007)
Late registration E400 (if the registration is received after
January 11, 2007). Student fee* E250 *Only if a statement
is enclosed as a proof that you are a student.
Important dates and deadlines
Abstract submission November 1, 2006
Program announcement December, 2006
Abstract acceptance December 21, 2006
Early registration January 11, 2007
For more information, abstract submission and
registrations:
www.elpat.eu
www.hetcongresbureau.nl (see conference agenda)
Contact : Secretariat Organizing Committee
Erasmus MC
Ms. Ilona van der Lee
Email: secretariat@elpat.eu
Organizing Secretariat (for information and registrations)
Erasmus MC – Het Congresbureau
Ms. Susan Dijkstra
Email: s.dijkstra@erasmusmc.nl
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• ISN’s World Congress of Nephrology 2007

21st–25th April, Rio de Jareiro, Brazil

www.wcn2007.org

Renal Disaster Relief Task Force (RDRTF): call for
volunteers

The RDRTF takes care of interventions during mass
disasters such as earthquakes whereby large numbers of
acute renal failure (ARF) occur, and support is offered to
the local medical and nephrological communities. The
RDRTF intervened at the Marmara earthquake in Turkey

in 1999, the Bam earthquake in Iran in 2003 and most
recently in Kashmir in Pakistan. The RDRTF – European
Branch is looking for young doctors, nurses and dialysis
technicians who volunteer to take part in our actions.
Missions last approximately 10 days. People who are
interested, with experience in acute renal failure and/or

intensive care nephrology, organising skills, respect for
foreign cultures and diplomatic talent are asked to

contact Raymond Vanholder, the current chairman of the
RDRTF at the following e-mail address:

Raymond.vanholder@ugent.be
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Meta-analysis of antiplatelet therapy for IgA nephropathy.

TAJI Y, KUWAHARA T, SHIKATA S, MORIMOTO T.

Division of General Internal Medicine, Kyoto University
Hospital, 54 Kawahara-cho, Shogoin, Sakyo-ku, Kyoto
606-8507, Japan.

Background: Antiplatelet agents have been widely used
in the management of immunoglobulin A (IgA)
nephropathy in the Japanese population. To systematically
evaluate the effects of antiplatelet agents for IgA
nephropathy, we conducted a meta-analysis of the
published studies.

Methods: Data sources consisted of Medline, Embase,
the Cochrane Library, Ityu-shi (Japanese medical
database), and bibliographies from the studies. The quality
of the studies was evaluated from the intention to treat
analysis and allocation concealment, as well as by the
Jadad method. Meta-analyses were performed on the
outcomes of proteinuria and renal function. RESULTS:
Seven articles met the predetermined inclusion criteria.
The use of antiplatelet agents showed statistically
significant effects on proteinuria and renal function. The
pooled risk ratio for proteinuria was 0.61 (95% confidence
intervals (CI) 0.39-0.94) and for renal function it was 0.74
(95% CI 0.63-0.87).

Conclusions: Antiplatelet agents resulted in reduced
proteinuria and protected renal function in patients with
IgA nephropathy. However, studies of high-quality design
were rare, and most studies assessed surrogate outcomes.
More properly designed studies are needed to reach a
definitive assessment of this matter.

 Clin Exp Nephrol. 2006 Dec;10(4):268-73. Epub 2006 Dec 20.

Management of steroid-resistant focal segmental
glomerulosclerosis in children using tacrolimus.

BHIMMA R, ADHIKARI M, ASHARAM K, CONNOLLY C.

Department of Maternal and Child Health, Nelson R.
Mandela School of Medicine, University of KwaZulu-
Natal, Durban, South Africa. bhimma@ukzn.ac.za

Background: The use of tacrolimus in steroid-resistant
(SR) focal segmental glomerulosclerosis (FSGS) has been

Abstracts

reported in single and small series case reports. AIM: To
determine the efficacy of tacrolimus in the management of
SR FSGS in children.

Study Design: This was a prospective study of 20 children
with SR FSGS treated with tacrolimus (0.2-0.4 mg/kg/day
in two divided doses over 12 h adjusted to a trough level
between 7 and 15 ng/ml) for 12 months in combination
with low-dose steroids. Other therapies included
angiotensin-converting enzyme inhibitors, folic acid,
multivitamins and lipid-lowering agents.

Results: The mean age at study entry was 11.1 years (range
5.6-16.8). The mean duration of nephrotic syndrome before
initiation of tacrolimus therapy was 4.7 years (range 2.1-
7.6). At the end of the treatment period, 8 (40%) children
were in complete remission, 9 (45%) were in partial
remission, and 3 (15%) failed to respond. The average
follow-up period following cessation of tacrolimus
treatment was 27.5 months (range 13.7-43.7). At last
hospital follow-up, 5 (25%) children were in complete
remission, 10 (50%) in partial remission, and 2 (10%) in
relapse. Three children died from dialysis-related
complications following cessation of tacrolimus treatment.
Adverse events included sepsis (2), nausea (2), diarrhea
(2), anemia (4) and worsening of hypertension (4).

Conclusion: Tacrolimus is a safe and effective treatment
for SR FSGS. However, like cyclosporine, some children
tend to relapse following cessation of treatment. Copyright
2006 S. Karger AG, Basel.

 Am J Nephrol. 2006;26(6):544-51. Epub 2006 Dec 7.

Mycophenolate mofetil treatment in primary glomerular
disease: one-year follow-up in steroid dependent and
resistant nephrotic syndrome.

TASANARONG A, THITIARCHAKUL S.

Nephrology Division, Faculty of Medicine, Thammasat
University, Bangkok, Thailand.

Objective: Treatment of primary nephrotic syndrome (NS)
with steroid and cyclophosphamide may be unsuccessful
and have much toxicity. Therefore, the authors evaluated
the outcome of mycophenolate mofetil (MMF) treatment
in these patients.
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Material and Method: Fourteen primary NS patients who
had failure to steroid and/or cyclophosphamide therapy
were treated by MMF for at least 3 months as alternative
treatment. Median +/- SD (range) of urine protein to
creatinine index (UPCI), serum albumin, serum creatinine,
serum cholesterol and dose of prednisolone at the start,
1mo, 3 mo, 6mo, and 12 mo after MMF therapy were
compared. RESULTS: In the study group, the mean of
UPCI decreased significantly from 2.79 +/- 8.1 to 1.81 +/-
1.54 (p = 0.02) at 12 months after the MMF therapy with no
significant change in the mean serum creatinine from 1.14
+/- 0.45 to 1.27 +/- 0.67 mg/dL. The mean serum albumin
increased significantly from 2.87 +/- 0.56 to 3.46 +/- 0.76 g/
dL (p = 0.05) and the mean of prednisolone dosage
decreased significantly from 34.64 +/- 19.16 to 11.11 +/-
8.58 mg/day (p = 0.004). For patients with IgM Nephropathy
(IgMN), one of three steroid dependent patients presented
with improved renal function. One of two patients with
focal segmental glomerulosclerosis (FSGS) had a complete
remission and one of two patients with IgA nephropathy
(IgAN) had improved renal function with partial remission.
CONCLUSION: MMF therapy in NS patients with primary
glomerular disease was well tolerated and safe. These
efficacies can improve NS, stabilize renal function, and
achieve steroid withdrawal.

J Med Assoc Thai. 2006 Aug;89 Suppl 2:S218-27.

The effect of spironolactone on circulating adipocytokines
in patients with type 2 diabetes mellitus complicated by
diabetic nephropathy.

Matsumoto S, Takebayashi K, Aso Y.

Department of Internal Medicine, Dokkyo Medical
University Koshigaya Hospital, Koshigaya 343-8555,
Japan.

Angiotensin II can influence adipocytokine levels in
adipose tissue, but the association between aldosterone,
which mediates the effect of angiotensin II, and
adipocytokines has yet to be fully elucidated. This study
was designed to investigate the effect of spironolactone,
a representative aldosterone blocker, on adipocytokines
such as adiponectin, visfatin, plasminogen activator
inhibitor (PAI)-1 and tumor necrosis factor alpha in
patients with type 2 diabetic nephropathy: the study
included 33 patients, 22 of whom were randomly assigned
to the spironolactone (50 mg/d) group and 11 to the
amlodipine (2.5 mg/d) group. Data were collected at
baseline and after 3 months of treatment and compared

with baseline data for 25 age-matched healthy subjects. A
significant decrease in plasminogen activator inhibitor 1
in the spironolactone group was observed (22.6 +/- 13.4 to
19.2 +/- 11.3 ng/mL, P =.0323), but this did not occur in the
amlodipine group. Adiponectin and visfatin levels did not
change in the spironolactone and amlodipine groups, but
significant increases in these adipocytokines were found
in a subgroup of patients in the spironolactone group
with glycated hemoglobin A(1c) (HbA(1c)) 8.0% or greater
(11.8 +/- 6.4 to 13.3 +/- 7.4 microg/mL, P = .0344; and 1.39 +/
- 0.92 to 2.26 +/- 0.76 ng/mL, P =.0397, respectively). The
tumor necrosis factor alpha level at baseline exceeded the
lower detection limit of the assay in only 6 patients in the
spironolactone group, and no change occurred in these
patients. Moreover, neither spironolactone nor amlodipine
therapy caused a change in high-sensitivity C-reactive
protein or soluble CD40 ligand, but a significant decrease
in the level of brain natriuretic peptide was found in the
spironolactone group only. Furthermore, significant
increases of HbA(1c), creatinine, potassium, and
aldosterone levels and plasma renin activity, and a
decrease in urinary albumin excretion were also observed
only in the spironolactone group. The number of patients
with HbA(1c) 8.0% or greater increased after spironolactone
treatment. A significant decrease in systolic but not in
diastolic blood pressure was observed in both treatment
groups. In conclusion, our data suggest that in patients
with type 2 diabetes mellitus complicated by diabetic
nephropathy, spironolactone can decrease plasminogen
activator inhibitor 1 and brain natriuretic peptide levels in
addition to urinary albumin excretion, and systolic blood
pressure, and that in patients with poor glycemic control,
spironolactone can increase the levels of adiponectin and
visfatin. However, the significant elevation of HbA(1c)
levels by spironolactone should be emphasized.

 Metabolism. 2006 Dec;55(12):1645-52.

Efficacy of the world health organization analgesic ladder
to treat pain in end-stage renal disease.

BARAKZOY AS, MOSS AH.

Section of Nephrology, Department of Medicine, West
Virginia University School of Medicine, Morgantown,
West Virginia 26506-9022, USA.

Pain is the one of the most common symptoms experienced
by patients with ESRD; it impairs their quality of life and is
undertreated. Most pain clinicians believe that the pain
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management approach of the World Health Organization
(WHO) three-step analgesic ladder is applicable to the
treatment of patients with ESRD, but this approach has
not been validated for them. A cohort of 45 hemodialysis
patients were assessed for type and severity of pain using
the Short-Form McGill Pain Questionnaire and then treated
during a 4-wk period according to the WHO analgesic
ladder. Mean age was 65 +/- 12.5 yr, and 22 (49%) patients
had diabetic nephropathy as the cause of ESRD. Initial
pain was rated severe by 34 (76%) patients. There was no
difference in initial pain rating by gender, age, race, or
type of pain. Forty percent of patients reported nociceptive
pain, 31% neuropathic, and 29% both. Adequate analgesia
was achieved in 43 (96%) of 45 patients. The mean pain
score decreased from 7.8 +/- 1.2 to 1.6 +/- 1.3 (P < 0.001).
Patients who were 65 yr and older had higher posttreatment
scores than those who were younger than 65 (2.1 +/- 1.4
versus 0.94 +/- 0.93; P = 0.002) and more medication
adverse effects. It is concluded that the use of the WHO
three-step analgesic ladder leads to effective pain relief in
hemodialysis patients. Older patients will need more careful
pain management to achieve the same results as younger
patients. Further studies are needed to confirm these
results in a larger, more diverse dialysis population.

J Am Soc Nephrol. 2006 Nov;17(11):3198-203. Epub
2006 Sep 20.

Sirolimus attenuates the rate of progression of early
chronic allograft nephropathy.

Sumethkul V, Changsirikulchai S, Lothuvachai T,
Chalermsanyakorn P.

Faculty of Medicine, Ramathibodi Hospital, Mahidol
University, Bangkok, Thailand. ravsm@mahidol.ac.th

Optimal treatment for patients with chronic allograft
nephropathy (CAN) is not known. Early intervention is
preferred. We examined the benefit of adding sirolimus

(SRL; C(0) 5-12 ng/mL: HPLC) on the rate of progression
of early CAN. We identified patients with biopsy-
confirmed Banff grade 1 CAN. After biopsy, patients were
switched to SRL + CsA + prednisolone (SRL), MMF +
CsA + prednisolone (MMF), or CsA + AZA + prednisolone
(AZA). GFR was estimated by Cockcroft-Gault and MDRD
formulae. The rate of GFR decline (delta GFR) was
determined by calculating the slope of the regression line
of estimated GFR (MDRD and Cockcroft-Gault method) at
different times. Statistical analysis was performed by the
Wilcoxon test. The 41 patients with CAN grade 1 were
assigned to SRL: MMF: AZA = 12: 20: 9. Before biopsy;
the graft age for SRL: MMF: AZA were 56 +/- 27: 70 +/- 48:
51 +/- 36 months; and the GFR (MDRD method), 38 +/- 8:
42 +/- 15: 36 +/- 14 mL/min; GFR (C-G method) 45 +/- 13, 42
+/- 12, 41 +/- 15 mL/min; trough CsA levels 152 +/- 36: 145
+/- 46: 177 +/- 61 ng/dL; delta GFR (MDRD method) -0.18
+/- 0.20: -0.15 +/- 0.59: -0.20 +/- 1.08; delta GFR (C-G method)
-0.13 +/- 0.37: -0.19 +/- 0.24: -0.65 +/- 0.99. Follow-up time
for SRL: MMF: AZA was 19 +/- 4: 35 +/- 32: 59 +/- 54
months. At last follow-up; GFR (MDRD method) for SRL:
MMF: AZA were 39 +/- 13: 35 +/- 21: 40 +/- 24 mL/min; GFR
(C-G method) 46 +/- 17, 37 +/- 18, 46 +/- 25 mL/min; BP 128
+/- 11/79 +/- 7: 131 +/- 22/80 +/- 14: 132 +/- 20/82 +/- 11 mm
Hg; and CsA level 52 +/- 25: 122 +/- 41: 155 +/- 49. After
biopsy, statin was prescribed in nine SRL, 10 MMF, and
three AZA. ACEI was prescribed in two SRL, three MMF,
and two AZA. Compared with the prebiopsy values, the
delta GFR (MDRD method) changed to -0.04 +/- 0.31 (SRL;
P = .04), -0.17 +/- 0.40 (MMF; P = .60), and -0.97 +/- 1.52
(AZA: P = .16). Delta GFR (C-G method) was also
significantly improved in the SRL group (-0.02 +/- 0.47; P =
.05) but not in the MMF (-0.13 +/- 0.51; P = .53) or AZA (-
0.54 +/- 1.78; P = .44). We concluded that patients with
early CAN who are switched to SRL and low-dose CsA
have a significant attenuation of the rate of GFR declination
when compared with patients who receive MMF or AZA
addition.

 Transplant Proc. 2006 Dec;38(10):3470-2.
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