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Unilateral Shrunken Kidney in a 58 Year Old  Nigerian Woman
with Kidney Stone

Okafor UH1 and Unuigbe EI2

1Renal Unit, Department of Medicine, Enugu State University Teaching
Hospital, Parklane, Enugu, Nigeria.

2Renal Unit, Department of Medicine, University of Benin Teaching Hospital,
Benin City, Nigeria.

ABSTRACT
Background Kidney stones are formed as a result of
interplay between factors promoting and those
inhibiting stone formation in the kidneys/urinary tracts.
Kidney stones cause a lot of complications including
urinary tract obstruction. Failure or delay in relieving
the obstruction causes irreversible damage to the
kidney and urinary tract leading to loss of function
and atrophy of the kidney.

Mrs. AT was a 58 year old woman referred
from a general hospital with an 8 year history of right
lumbar pain. The clinical examination and
investigations revealed that she had atrophy and loss
of function of the right kidney secondary to
nephrolithiasis.

The objective of this case study is to highlight
that kidney stone can lead to unilateral kidney atrophy
and loss of function.

INTRODUCTION
Renal stone is a crystal aggregate embedded in a
small amount of glycoprotein matrix. The initial
formation is usually at the collecting duct resulting
either from super saturation of stone forming
constituents or damage and dysfunction of the renal
tubule. The prevalence is 36-100 per 105, increasing
with age, more in whites and males [1, 2]. This
variability has been attributed to various demographic,
geographic and physiological factors [ 3,4,5,6]

The complications associated with renal stones
are pyelonephritis, pyonephrosis, septicaemia, urinary
fistula, ureteric scaring, stenosis and perforation.
Obstruction of the urinary tracts by renal stones leads
initially to enlargement/dilatation of the urinary tract
(hydroureter) and kidneys (hydronephrosis), but
failure/delay in relieving the obstruction leads to kidney
atrophy. There is associated impairment in renal
function in presence of urinary tract obstruction
manifesting as acute or chronic renal failure[7].

The objective of this case report is to draw
attention to the fact that kidney stones can lead to
unilateral kidney atrophy and loss of function.

CASE REPORT
Mrs. AT was a 58 year old woman referred from a
general hospital with an 8 year history of right lumbar
pain. The pain was initially colicky but later became
continuous and dull in nature, moderate to severe,
radiating to the groin with no relieving or aggravating
factors. The pain was recurrent with periods of
remission and exacerbation, but later became non-
remitant for about a year. She has had recurrent low
grade fever associated with rigors but no nausea,
vomiting or anorexia. She had taken a variety of
analgesics for the pain but denied use of any herbal
preparation.

A month prior to presentation, she noticed
reduction in her urine volume. This was not associated

Correspondence: Dr Okafor Umezurike Hughes

Renal Unit, Department of Medicine,
Enugu State University Teaching Hospital Parklane, Enugu, Nigeria.
E-Mail: umehughes@yahoo.com
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with dysuria, haematuria, nocturia or frothiness of
urine.

There was no body, leg or facial swelling and
no seizures or loss of consciousness. She had no
cough, dyspnoea, orthopnoea or paroxysmal nocturnal
dyspnoea. She was a petty trader and her diet
consisted mainly of staple food in her locality.

She had been managed in various private
hospitals for the abdominal pain and was diagnosed
hypertensive 3 years earlier in the referral hospital
and was on alpha methyl dopa and nifedipine. She is
not a known diabetic. She had never used tobacco in
any form and denied use of alcohol.

Clinical examination revealed middle aged
anxious looking woman, who was not pale, not
dehydrated and had no peripheral oedema. Her pulse
rate was 84 beats/minute; blood pressure 194/
90mmHg supine; JVP not raised. There was no
clinical evidence of cardiomegaly or left ventricular
hypertrophy. First and second heart sounds only were
heard, no murmur. Chest was clinically clear on
auscultation.

Abdominal examination revealed no area of
tenderness, no organ palpably enlarged, no ascites
and no bruit heard.

Laboratory investigations from the referral
hospital revealed that the urinalysis was normal; urine
microscopy showed many calcium oxalate crystals
as the only abnormality, urine culture yielded no
significant growth. The abdominal scan done 5 months
prior to referral showed hydronephrosis of the right
kidney, other viscera were normal and no ascites.

A working diagnosis of right hydronephrosis
secondary to kidney stones in poorly controlled
hypertension was made. Repeat laboratory
investigations in our centre revealed many calcium
oxalate crystals on urine microscopy, serum urea of
45mg/dl, creatinine 1.6mg/dl, sodium 135mmol/l,
potassium 4.5mmol/l, bicarbonate 23mmol/l, chloride
108mmol/l, calcium 8.2mg/dl, and phosphate 4.8mg/
dl and estimated glomerular filtration rate of 46ml/
minute.

Abdominal ultrasound showed right kidney that
was shrunken and atrophic measuring 4.5  2.8 cm,
hyperechoic with ablation of the corticomedullary
junction. The left kidney was 12.1  4.2 cm in size
with normal echotexture and cortico medullary
differentiation. The liver, adrenals and billiary tract
were normal.

An intravenous urography showed radio
opaque density in the right pelvis just above the right

iliac bone in the scout film. There was prompt
excretion of contrast by the left kidney. The left kidney
was enlarged but normal in shape, position, outline
and alignment. The left pelicalyceal system and ureter
were grossly normal. There was no excretion of
contrast by the right kidney, and the right ureter was
not opacified. The bladder filled out well with regular
margin and the post micturition film showed no
residual urine.

The chest X ray, electrocardiography, packed
cell volume and blood film was normal. A final
diagnosis of acute renal failure secondary to kidney
stones with unilateral kidney atrophy and poorly
controlled hypertension was made.

She was placed on tablets nifedipine retard
20mg twice daily, atenolol 50mg daily, and alpha
methyl dopa 250mg thrice daily, dietary counseling,
and advised on liberal fluid intake. She was referred
to the urologist for review and possible nephrectomy
of the atrophied kidney.

She has been compliant on medications and
has been regular on follow up. Her blood pressure
control has been fair, and was 130/90mmHg at last
visit. During her outpatient visit serum urea was 20mg/
dl, creatinine 1.2mg/dl, and electrolytes were within
normal. The surgeons reviewed the patient for
possible nephrectomy of the atrophic kidney but she
declined surgery.

DISCUSSION
The theories on the formation of stones in the kidney
are the free, and the fixed particles theory. The free
particle theory is that there is super saturation of the
stone-forming product in the urine while the fixed
theory is that there is injury or dysfunction in the renal
tubules, which attracts the stone forming substances.
Inhibitors and promoters of renal stone formation
plays significant role. The inhibitors are Tammhorsfall
protein, nephrocalcin, glycosaminoglycans, ribonucleic
acid, pyrophosphate, citrate and some trace elements.
The promoters include presence of calcium oxalate
in urine, hypercalcaemia, hypercalciuria, uricosuria,
hyperuricaemia and dehydration8. Reduction of
inhibitors or elevation of promoters encourages stone
formation[3]. Although this patient’s urinary calcium
and uric acid were not estimated she had significant
calcium oxalate in the urine.

The clinical manifestation of patients with renal
stone depends on the site, size, mobility, and types of
stone. It also depends on the presence or absence of
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concomitant infection. Patients with small stones are
usually asymptomatic and may be diagnosed
incidentally by abdominal imaging or passage of the
stone in urine. In the moderately sized or large stone,
there is usually flank abdominal pain, which may be
unilateral as in our patient, or bilateral if both kidneys
are affected. The pain is either colicky when the stone
is in the ureter or continuous when the stone is in the
kidney or completely obstructing the ureter. Pain may
be mild or severe associated with nausea and
vomiting, usually radiating to the groin. Other
manifestations are haematuria, recurrent urinary tract
infection. Post renal acute renal failure as in our
patient may be the mode of presentation in patients
with complete obstruction of ureter (in a solitary
kidney), bladder, urethra or rarely bilateral obstruction
of both ureters. Loss of affected kidneys as in our
patient occurs when the obstruction is longstanding
without relief [9, 10. 11, 12].  Our patient had initially
recurrent colicky flank pain, which later became
continuous and severe. The onset of oliguria was the
only pointer to impaired renal function due to post
renal urinary obstruction from stones.   The renal
calculi probably led to complete loss of function on
the affected kidney as detected by the IVU.

Complete urinary tract obstruction lasting more
than 6 weeks leads to irreversible loss of renal
function [7, 13,]  Sequence of events following the
obstruction shows that there is vasodilatation of
preglomerular blood vessels leading to increase renal
blood flow thus maintaining the glomerular filtration
rate (GFR) for few hours following the obstruction.

Twenty – four hours later there is increase in
preglomerular vascular resistance with reduction in
renal blood flow, and GFR falls to 40-50% of normal.
Persistence of the obstruction leads to further fall in
GFR to 30% in 6 days, 20% in 2 weeks and 12% in 8
weeks, after which the obstruction is irreversible[ 9].

These changes are mediated through various
chemical mediators like nitric oxide, prostaglandins,
angiotensin etc released by the macrophages, T-cells
and juxtaglomerular cells[14].

Depending on duration of obstruction, kidneys
completely obstructed by stone shows either
hydronephrosis, or atrophy as in our patient. The
histology varies from interstitial inflammation with
cellular infiltration, tubular dilation and tubulo interstitial
fibrosis[15]. The right kidney of our patient was
atrophic without evidence of function on intravenous
urography. It is possible that our patient may have
had incomplete ureteric obstruction over the years

and later became complete before presentation. The
IVU detected a radiopaque object, possibly kidney
stone, at the point the right ureter crosses the pelvic
brim, and this we suspect to be the cause of the
obstruction and subsequent atrophy of the right
kidney.

Prevention of stone formation and its
enlargement, with elimination of uric acid and cystine
stones is achieved by avoiding dehydration,
maintaining appropriate urinary flow and PH16.
Patients are encouraged to take liberal fluid, to void
at least 2 litres of urine daily. Urine PH is made acidic
in patients with calcium oxalate stones, and alkaline
in uric acid stones. Non-steroidal or narcotic
analgesic is used to control pain. There were ongoing
trials of steroid and nifedipine to reduce ureteric
inflammation and ureteric colic respectively, but are
yet to be approved [2, 17].

Various surgical interventions in nephrolithiasis
are available. Indications for surgery are intractable
pain, recurrent infections, and obstructions. Surgery
is contraindicated in patient with active urinary tract
infection, bleeding diathesis and pregnancy. The
surgical procedures are extracorporal ballistic short
wave lithotripsy (EBSWL), ureteroscopy with
lithotripter, percutaneous nephrostolithotomy and
nephrectomy which can be partial or total.[18]

In our environment, the medical management
is available, and effective when diagnosis is early and
patient compliant to therapy. This prevents formation
of stone in 98% of patients at risk, prevents
recurrence in 60%, and eliminates stones in 70% of
patients[2, 18]. This can ameliorate morbidity, and
prevent loss of the kidney as in our patient.

We advocate early diagnosis and prompt
intervention to forestall complications such as was
encountered in this case reported.
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The Assessment of  Hemodialysis Adequacy among ESRD Patients in
Ilorin using Urea Reduction Ratio

Chijioke A,  Aderibigbe A, Rafiu MO, Olanrewaju TO and Makusidi AM
  Renal Unit, University of  Ilorin Teaching Hospital, Ilorin.

ABSTRACT
Urea Reduction Ratio (URR) is a measure of
adequacy of delivered dose of dialysis expressed as
a percentage reduction in blood urea level after a
session of dialysis which is mathematically related to
Kt/V. Although Kt/V is recommended as the best
measure of dialysis adequacy, URR is the most utilized
because of its simplicity with both methods having
similar predictive power in terms of patient outcome.

In Nigeria, there is paucity of data on adequacy
of haemodialysis and few available reports show that
inadequate dialysis is common. Since inadequate
dialysis contributes significantly to poor patient
survival, a one year retrospective appraisal of patients
on maintenance haemodialysis at University of Ilorin

Teaching Hospital (UITH), Ilorin was carried
out to determine the adequacy of dialysis and patient
outcome.

All patients with end stage renal disease
(ESRD) and were regular on at least twice weekly
haemodialysis of 4 hours per session were included
in the study. Data was analyzed with SPSS version
16.

Twelve out of 33 patients (36.4%) with ESRD
on maintenance haemodialysis met the inclusion
criteria. The mean age of the patients was 48.25 ±
17.85 with male to female ratio of 2:1. Majority were
retired civil servants (33.3%), followed by serving
civil servants (25.0%) and students (16.7%). The
etiological factors of ESRD were Hypertensive
nephrosclerosis (41.7%), CGN (33.3%), Diabetic

nephropathy (25.0%) and  chronic allograft
dysfunction (8.3%).  Mean URR was 41.83 ± 16.30%
and overall mortality was 66.7%. The factors that
contributed to inadequate dialysis and poor outcome
were late presentation, uremic bleeding, septicemia,
repeated blood transfusions and inability to sustain
thrice weekly haemodialysis due to poor finances.
In conclusion, inadequate haemodialysis is common
in our patients and is associated with high mortality.
Major contributory factors to poor outcome were
ignorance and poor socioeconomic status There is
need to intensify awareness program on early
diagnosis of Chronic Kidney Disease. We
recommend some form of renal replacement subsidy
in the current National Health Insurance Scheme of
the Federal Government.

Keywords: ESRD, Haemodialysis adequacy,
Ilorin, Nigeria

INTRODUCTION
Dialysis adequacy refers to the delivery of a dose of
dialysis considered high enough to promote an optimal
long term outcome [1]. An asymptomatic, physically
active, well nourished, well haemoglobinized and
normotensive patient are recognizing indices for
assessing adequate dialysis from clinical perspective2

[2]. Urea Reduction Ratio (URR) as a method of
measuring adequate dialysis that correlate with
patient outcome was first popularized by Lowrie and
Lew in 1991[1]. It is a measure of adequacy of

Corresponding author : Dr. Rafiu M.O,  Renal Unit, University of  Ilorin Teaching Hospital, Ilorin.
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delivered dose of dialysis expressed as a percentage
reduction in blood urea level after a session of dialysis.
It is mathematically related to Kt/V and both can be
derived from each other with some amount of
precision by various equations or a normogram3.

Although Kt/V is recommended as the best
measure of dialysis adequacy, URR is the most utilized
because of its simplicity and the fact that it has similar
predictive power to Kt/V in terms of patient outcome
[4,5].  A URR of 65% which corresponds with Kt/V
of 1.2 is the minimum acceptable dose in the standard
thrice weekly hemodialysis if the residual kidney
function is < 2ml/min/1.73m3,6. However, in patients
with better residual renal function or those having
more than thrice weekly dialysis, a lower value of
URR may be acceptable[6]. The delivery of adequate
dose of dialysis is an efficient way of reducing
mortality of patients on maintenance hemodialysis[4].
A comparison of delivered dose with expected dose
of dialysis can be used to analyze dialysis treatment,
dialyzer clearance, troubleshooting and quality control
activities[2].

There is no unified data system for recording
and analyzing URR from various dialysis units in
tropical developing countries in contracts to developed
world. In Europe and America, they have European
Renal Registry (ERAR) and the United State Renal
Data system (USRDS) for recording, analyzing and
publishing data on URR values. The few available
reports showed that inadequate dialysis is common
and patients’ survival is very poor.[7,8] It was for
this reason that a one year retrospective appraisal of
patients on maintenance haemodialysis at University
of Ilorin Teaching Hospital Ilorin was carried out to
determine adequacy of delivered dose of dialysis and
patient outcome

PATIENTS AND METHODS
All case files of patients that met the criteria for
ESRD and had haemodialysis between January and
December 2009 were retrieved from the records.
These are patients in stage five chronic kidney
disease with GFR persistently below 15mls/min/
1.73m2 for three months and/or already on dialysis9,10.
Patients that had regular 4 hourly session of dialysis
for at least twice a week in two consecutive months
were included in the study. Information on duration
of illness before presentation, presence of uraemic
bleeding, septiceamic illness, number of units of blood
transfusion and socio economic status of the patients

were obtained from the records. Vascular access was
by femoral cannulation(66.7%), internal jugular
cannulation(25%), and arterovenous fistular(8.3%).

The blood flow rate for the dialysis sessions
was between 200 to 300ml/min while dialysate flow
rate was 500ml for all patients. The ultrafiltration
coefficient (Kuf) of dialyzers  were between 7.9 to
13.7ml/hr/mmHg.  The pre and post dialysis blood
samples were taken at each index hemodialysis
session. Predialysis blood sample was taken before
commencement of each dialysis session. In patients
with access catheter in-situ, 5mls of blood sample
was initially taken from the arterial catheter and
discarded before another 5mls syringe was used to
take sample for  estimation of predialysis blood urea
nitrogen to avoid the dilution effect of saline and
heparin.

At the end of each dialysis session, the dialysate
flow is shut off for 3 minutes while the blood flow
went at full tilt. The blood sample for post dialysis
urea estimation was taken about 3 minutes after
dialysis from the arterial sampling port to remove the
effect of access recirculation. The urea reduction
ratio (URR) for each index dialysis session was
calculated for each patient using the formula i.e. [1-
Upost/ Upre] x 100, where Upre=predialysis blood urea
concentration and Upost=post dialysis blood urea
concentration. The means of all the predialysis and
post dialysis blood urea of the patients were calculated
from which the mean URR of all the dialysis session
was derived.  Data was analyzed using SPSS version
16. The frequency of nominal variables and the mean
± standard deviation of numerical variable were
generated.

RESULTS
Twelve out of 33 patients (36%) with ESRD met the
inclusion criteria. These 12 patients had a total of
110 hemodialysis sections during the study period.
The mean age of the patients was 48.25 ± 17.85 with
male to female ratio of 2:1. Four (33.3%) of these
patient were retired civil servants, 3 (25.0%) were
serving civil servants, two (16.7%) were students,
the remaining three were each, a legal practitioner, a
trader and a clergy. The etiological factors of ESRD
were Hypertensive nephrosclerosis in 5 (41.7%) of
the patients, CGN in 4 (33.3%), Diabetic nephropathy
in 2 (16.7%), and Chronic allograft dysfunction in 1
(8.3%). None of the patients was able to sustain
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thrice weekly hemodialysis sessions. Mean pre-
dialysis and post dialysis urea were 25.29 ± 11.87
mmol/l and 14.78 ± 8.10mmol/l respectively. The

mean URR was 41.83 ± 16.30% and overall mortality
was 66.7%.
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DISCUSSION
The mean URR of 41.83% in this study is clearly
below the KDOQI 2006 recommendation[6]. Study
from developed countries have alluded to the fact
that dialysis is inadequate in most patients receiving
haemodialysis[11-13]. Inadequate haemodialysis not
only result in poor patient survival, but also leads to
anaemia, malnutrition, functional impairment and
frequent hospitalization that culminate in an increased
health care cost[14-17]. The factors that appear to
have contributed to inadequate dialysis and poor
outcome in our patient were late presentation, uremic
bleeding, septicemia, repeated blood transfusion and
inability to sustain recommended thrice weekly
haemodialysis due to poor finances.

Our study showed that most common cause
of ESRD in patients on maintenance haemodialysis
in Ilorin was systemic hypertension followed by CGN
and Diabetic Nephropathy. An earlier study in this
center which looked into the causes of ESRD found
CGN to be the commonest cause in our
environment[18]. The disparity is probably due to
inclusion criteria utilized in this present study. These
patients who could afford haemodialysis constituted
about 20% of the general pool of ESRD in our unit.

The observed difference may also be a
reflection of the fact that majority of the patients with
CGN are of lower socioeconomic status and
therefore could not afford maintenance haemodialysis.
Majority of the patients in this study were retired civil
servants, followed by serving civil servants. Retired
civil servants are more likely to have financial support
from their children, while those still in service may
get support from their employers. This could explain
why these patients were able to afford hemodialysis
at least for a while.  The mean age of our study
subjects is similar to that of Nepalese patients
undergoing maintenance haemodialysis in a cross-
sectional study[19]. However, the mean URR of the
patients in Nepal study was 65.3% with Kt/V of 0.99
[19]. Although the URR in the Nepal is better than
our finding of 41.8%, their Kt/V of 0.99 still
demonstrated inadequate dialysis. This shows that
Kt/V is actually a better reflection of dialysis
adequacy because of the adjustment for ultrafiltration,
urea generation and urea rebound[20]. In a related
study from another center in Nigeria, Agaba et al[7]
found a mean URR of 45.3 ± 8.6% which is in accord
with our mean URR value. The similarity in both
studies may be due to identical vascular access,

clinical features and socioeconomic characteristics
of these patients. The cost of haemodialysis was
borne by patients and their relatives in both studies
because the National Health Insurance Scheme in
Nigeria does not include cost of haemodialysis. This
is particularly disturbing as most Nigerian can hardly
afford the cost of dialysis. In addition to under dialysis,
chronic inflammation measured by C- reactive protein
and malnutrition determined by serum albumin,
prealbumin and body mass index are common in
Nigerian patient on chronic hemodialysis[8]. Low
serum albumin concentration has been identified as
a predictor of mortality in patients on maintenance
hemodialysis[21]. In our study, effect of nutritional
status and chronic inflammation were not assessed
because most of the patients did not have the
necessary parameters that could be used in this
retrospective analysis. This calls for detailed
prospective studies on nutritional status and chronic
inflammatory changes among our chronic kidney
failure patients on maintenance hemodialysis.

CONCLUSION
Our study showed that inadequate hemodialysis is
common and is associated with high mortality rate.
Major contributory factors to poor outcome were
ignorance, late presentation and poor socioeconomic
status of these patients. There is need to intensify
awareness programs on early diagnosis of chronic
kidney disease. We recommend incorporation of renal
replacement therapy subsidy into the current National
Health Insurance Scheme of the Federal Government.
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Immunoglobulin a Nephropathy: a Critical Look at the Geographical
and Racial Disparity in Reported Prevalence

Efosa Oviasu
Renal Unit, Department of Medicine,University of Benin Teaching Hospital,

Beinin city, Nigeria

ABSTRACT
IgA Nephropathy (IgAN) is undoubtedly the
commonest primary glomerulonephritis in the world.
The apparent benign nature at presentation in most
cases, diagnostic criteria and observed racial disparity
in prevalence, make IgAN to occupy a unique position
among other  primary glomerulonephritides.
Surprisingly, IgAN is relatively rare amongst blacks
who are known to have a disproportionately high renal
disease burden. This review provides an overview
of IgAN and discusses the limitations inherent in most
of the published studies which have highlighted
geographical and racial disparities in its prevalence.
An attempt is also made to speculate on possible
outcome of prevalence studies after recognised
confounding factors have been adequately addressed.

Keywords:  IgA nephropathy; African-American
Blacks; Sub-Saharan African Blacks.

INTRODUCTION
Immunoglobulin A nephropathy, which is commonly
referred to as IgA nephropathy, can be said to be a
relatively newly recognised form of primary GN,
having been first described in 1968 by Berger and
Hinglais[1]. It is now widely acclaimed to be the
commonest primary GN in the world [2-7]. IgA
nephropathy is an immune-complex mediated form
of GN which is defined immunohistologically,
following renal biopsy, by the presence of predominant
mesangial  IgA deposits. The mesangial IgA is
predominantly of the  IgA1 isotype[8]. However, other

conditions with similar immunohistological findings,
such as Henoch-Schonlein Purpura, Lupus nephritis
and chronic liver disease, need to be excluded in the
differential diagnosis of IgAN[9].  In an attempt to
obviate the need for diagnostic renal biopsy a number
of circulating biomarkers for IgAN, such as anti-
endothelial cell antibodies(AECA), IgA rheumatoid
factor, IgA immune complexes and polymeric IgA1,
have been proposed, though none appears to be
sufficiently disease specific[10].

The disease has a variable clinical and
histological pattern[11-16] . Although initial reports
regarded IgAN as a very benign condition1, it is now
known that up to 40% of cases may eventually
progress to ESRD[17-19]. Interestingly, IgAN is
widely reported to exhibit geographical and racial
disparity in prevalence, an observation that is yet to
be satisfactorily explained.

Prevalence in Diferent Geographical Regions
and Racial  Groups
The highest IgA nephropathy prevalence figures of
52% and 47.2% have been reported from Singapore
and Japan, respectively [20, 21]. Prevalence figures
between 25% and 52% have been reported from other
Asian countries[22, 23]. In Europe and North
America the figures are not as high as those observed
in Asia but the highest prevalence figures of 35.9%
and 30.1% have come from Italy and France,
respectively[7, 24]. It has also been observed from
comparison of studies between different time periods,
that there is a general trend towards increasing
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prevalence in IgAN [22]. For example, in a UK study,
the prevalence of IgAN was found to increase from
7.1% to 21.1% between two time periods of (1972-
78) and (1979-86) and this was partly ascribed to the
introduction of more liberal renal biopsy policy over
time[25].

Reported prevalence of IgAN varies among
racial groups, being most common among Orientals
followed by Caucasians and rare among blacks[26].
Most reports on low prevalence of IgAN in blacks
have come from studies on African Americans[27-
29]. Reports from sub-Saharan African blacks have
indicated even much lower prevalence rate[30].
Interestingly, the most populous black country in the
world, Nigeria, had her first and only case of IgAN
reported in 1992[32]. A subsequent retrospective
evaluation of renal biopsies from the same Nigerian
centre failed to identify any additional case of IgAN
but speculated on possible missed diagnosis on account
of a dearth of immunohistological evaluation
facilities33. Undoubtedly, a multiplicity of factors could
be responsible for the difficulty in determining any
meaningful prevalence of IgAN in this oil rich nation,
which is st ill nevertheless plagued by low
developmental indices.

Any meaningful comparison of IgAN
prevalence between different racial groups is better
conducted in locations with adequate racial population
mix. The United States of America and South Africa
can be said to meet such conditions and findings from
studies on IgAN in them have been most useful.

Reports from South Africa indicate that IgAN
is not uncommon among Whites followed by Indians
but very rare among blacks31. It is however necessary
to bear in mind that these were retrospective studies
conducted on renal biopsies done during the Pre-
democratic era, with attendant confounding factors
that were not controlled for.

Contributory Factors to Disparities in
Prevalence
Any factor or group of factors that tend to influence
the incidence of IgAN in a geographical area will
invariably contribute to any observed disparity in
prevalence when comparing studies from different
regions. While a few factors may be influencing
observed incidence and prevalence of IgAN in the
developed countries, additional factors, such as
inadequate diagnostic facilities and low level of
awareness amongst patients and health care

providers are invariably at play in developing
countries, particularly those in sub-Saharan Africa.

While the possible contribution of traditional
factors, such as level of disease awareness, access
to appropriate diagnostic facilities and referral
patterns to racial disparity in prevalence may not be
too difficult to appreciate, the often assumed genetic
basis for such disparity is yet to be confirmed.

Previous studies which have suggested that
genetic factors play a role in the pathogenesis or
susceptibility of IgAN have focussed on whites and
orientals, due to difficulty in identifying black
patients[34-35]. Limited efforts at identifying putative
protective genes against IgAN in blacks, following a
speculation that homozygosity for the A2m(2) allotype
of IgA2 would be protective, have however proved
abortive[36].

Possible Impact on Racial Disparity in
Prevalence From Paediatric Studies
It is well recognised that macroscopic haematuria is
far more frequent as a presenting symptom of IgAN
in the paediatric age group compared to adults.
Paediatric IgAN patients would therefore be more
likely to attract and receive early medical attention,
which could include an early referral for possible
diagnostic renal biopsy. In children therefore, fewer
cases of IgAN are likely to be missed, compared to
adult cases. In the absence of limitations in available
facilities, the privileged position enjoyed by children
tends to cut across racial and ethnic barriers. This is
so because of the global nature of parental love as
well as the compassion that health care providers
extend to children, regardless of their race or ethnicity.

In the case of IgAN in children, it follows that
any possible racial disparity in prevalence would be
less likely due to any racial differences in patterns of
referral or biopsy selection practices. The above
position is well exemplified by the study of Sehic et
al37 in which the incidence of IgAN among Caucasian
children in Tennessee was found to be 3.0 per million
population per year, compared with 5.7 per million
per year among African-American children. These
contrast very much with the very low figures recorded
for adult Blacks in comparison with other races.

CONCLUSION
The prevalence of IgAN within a geographical area
or racial group will be influenced by a number of
factors, some of which are modifiable, such as
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prevailing rate of renal biopsy, level of IgAN
awareness, availability and access to appropriate
diagnostic facilities. While it could be argued that
successful implementation of strategies to address
the above identified confounding factors in prevalent
studies may help to improve true prevalence figures
of IgAN  in blacks, it is doubtful if such measures
would be adequate to bridge the currently widely
observed gap in prevalence between blacks and other
races. The case for a role of susceptibility genes to
IgAN appears to have been made in Oriental and
Caucasian subjects 38,39. However, until efforts at
identifying any of the putative genes, believed by some
investigators to be protective against IgAN in blacks
bear fruit, it is perhaps premature to assume that there
is a predominant genetic basis for the apparent rarity
of IgAN reported so far in blacks.
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Fractured Femoral Catheter Tip in Repeated Femoral Vein Cannulation
for Haemodialysis Vascular Access
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INTRODUCTION
Percutaneous insertion of haemodialysis HD
catheters can be readily performed by the bedside in
any of the accessible central veins, for immediate
use in patients requiring dialysis. The  femoral, internal
jugular or subclavian veins are the favoured sites for
catheter insertion.

Although the jugular and subclavian access
routes are more commonly used than the femoral
vein for haemodialysis because of higher incidence
of thrombosis and infections seen in femoral vein
cannulations, the femoral route is still considered less
risky. First, there is no risk of pneumothorax and
secondly, the site is directly compressible should
bleeding occur. Therefore, the frequency of life-
threatening complications is lower for femoral
cannulation than for the other sites.

However, life-threatening complications do
occur in femoral cannulations. Here we describe a
case of fractured catheter tip with development of
extensive deep vein thrombosis that was successfully
managed in our hospital. The problems encountered
in the management of the patient are highlighted.

Keywords: Fractured femoral catheter, central
venous cathetercomplication, haemodialysis

CASE REPORT
S.O a 26yr old female student was referred to our
nephrology unit on the 4th of June 2009 in view of
recurrent generalized tonic – clonic seizures and
reduction in urine output of 4 days duration. Her illness
started about one year prior to presentation when
she was diagnosed as having HIV infection and was
placed on HAART therapy. Her compliance with
medication was fairly regular.

Six months prior to presentation, recurrent fever
and progressive leg swelling was noticed. Screening
for opportunistic infections was negative. However,
renal function impairment was evident, with
progressive worsening over time. Patient developed
tonic-clonic convulsions 4 days prior to presentation.
Each episode lasting about 4-6 minutes with full
recovery of consciousness in the inter-ictal period.
She had six convulsions prior to her referral. Serum
urea done two days prior to referral was 184mg/dl.

Physical examination at presentation showed
a young woman who was conscious and alert. She
was pale, anicteric, afebrile to touch and not
dehydrated. She had mild pitting pedal oedema. Her
vita l signs at presentation were as follows:
Temperature 36.10C, Pulse 88/min and a respiratory
rate of 28cycles/min. Systemic examination was
unremarkable except for a blood pressure of 170/
100mmHg.
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Laboratory results are as follows: - Urea
386mg/dl,  creatinine 17.0mg/dl, Na+ 128mmol/L, K+

3.6mmol/L, HCO3
- 21mmol/L, Cl- 101mmol/L, Ca2+

10.4mg/dl, PO4
2+ 4.0mg/dl, Cholesterol 232mg/dl,

Triglyceride 125mg/dl, Total Protein 5.2mg/dl,
Albumin 3.0mg/dl, PCV 18%, WBC 20,000/mm3.

HIV Positive,  HCV negative, HBsAg
Negative. Renal scan revealed increased renal
echogenicity bilaterally with normal renal sizes,
situations where the required skills are unavailable[2].

The femoral access is still  the most commonly
used access route in Nigeria due to the lack of
required clinical experience on internal jugular vein
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Fig. 1: Fractured catheter tip in the right femoral vein arrowed

Fig. 2: Retrieved fractured catheter tip

Fractured femoral catheter tip



cannulation in many centres, and the relatively high
cost of catheter insertion in some centres which
places an additional financial burden to the patient
that is hardly coping with the cost of dialysis. For

          Fig. 3: Vascular filter in the inferior vena cava

instance, the average cost of internal jugular catheter
insertion in Lagos is about N40,000.00.

 Catheter fracture is one of the rare
complications of venous access usage for various
types of diagnostic and therapeutic management of
patients. Reported cases of catheter fractures have
appeared in the literature since the mid 1950s[3].
More recent publications have reported the
complication to occur in 0.5% to 3% of patients with
indwelling central venous catheters[4,5]. These
reported cases were mainly in subclavian and internal
jugular catheterizations[6,7]. The lack of report for
femoral vein route is possibly related to the fact that
the route is less frequently used in most developed
countries for procedures such as haemodialysis.
Suggested reasons for fracture occurrence include
mechanical damage during insertion, manufacture
defects and the ‘pinch off’ syndrome recognized in
subclavian catheterization[6,7,8,9]. Additional reasons
that may be pertinent to local practice in Nigeria is

repeated use of patient’s catheter many times to
reduce cost to the patient and also shear and tear
from friction of cannulating over a fibrosed cannulation
site.

In our patient, complete catheter fracture was
recognized soon after occurrence as this was noticed
during catheter removal post dialysis. This is usually
not the case in catheter fractures occurring at other
central venous sites. Catheter fracture at these sites
was usually a late complication and recognition in
these circumstances was evident after catheter tip
embolization to either the lungs causing pulmonary
embolism[10], or the heart causing cardiac
perforation, arrhythmias or atrial thrombus
formation[11,12].  Partial catheter fractures have also
been reported with clinical presentations attributable
to extravasation of fluid and blood into the
subcutaneous tissue[13,14].  Contrast radiography of
the fractured catheter may reveal extravasation of
the contrast medium in these instances[13].

A delay of about one month occurred between
the occurrence of catheter fracture and removal in
our patient. This was due to non-availability of
required devices for catheter removal in the country
and the need to place order for their importation
abroad. During this period, the risk of catheter and/
or clot embolization and also haemorrhage from
anticoagulation in a patient on regular dialysis was
very high. Regional anticoagulation during dialysis
was considered but our experience with this modality
of anticoagulation during dialysis was limited. Hence,
we opted to reduce her heparin dose to 75% of her
usual heparin requirement. We recorded no incidence
of extracorporeal clotting in her dialysis sessions
during the period. She also had no clinically significant
haemorrhage at any point of her care.

Several endovascular interventional techniques
for intravascular foreign body extraction are available.
The array of available devices include forceps,
baskets, loop snares, moulded catheters, magnets,
directable guide-wires and balloons [15,16,17,18].

These devices have been used successfully in
many centres. Loop snares however appear to be
the most favoured device. Advantages of these
devices include minimal tissue invasion, absence of
surgical scars and possible shortened hospital stay
post removal. None of these devices are currently
available in the country. Thus, surgical exploration
and removal was performed on the patient by our
cardiothoracic unit. This approach may allow better
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clot removal from the thrombosed vein in addition to
the fractured catheter tip removal.

Our case demonstrate some of the challenges
being faced by nephrologists practicing in a developing
country with inadequate facilities. More importantly,
we would like to pass across the lesson we learnt
that successful management through collaborative
efforts, perseverance and multidisciplinary approach
to patients care is achievable in face of these
challenges.
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Optimisation of Blood Pressure in Stroke Patients

Mayowa Ojo Owolabi 
Department of Medicine, University College Hospital, Ibadan

ABSTRACT
The management of blood pressure in stroke patients
is as critical as it is controversial. There is a huge
evidence gap in developed countries which is even
wider in developing countries. Nevertheless, the
purpose of this review is to give an overview of
current evidence and propose simplified and practical
recommendations for managing BP in stroke patients
particularly in resource-limited settings. Lowering BP
is effective for recurrent stroke prevention and the
degree of BP reduction may be more important than
the class of the agent used.

Further studies are required to determine
specific blood pressure targets for different types of
stroke, type of drugs and preferred route of
administration, autoregulation, within an MAP range
of 50 to 110 mmHg, cerebral blood flow is maintained
at about 50ml / 100g brain tissue/min (Figure 1)[6].
This is due to variations in vascular tone which results
in steady cerebral blood flow independent of the
perfusion pressure [6]. However, after stroke, this
mechanism is disrupted such that cerebral blood flow
becomes proportional to the CPP (Figure 1) [6].

 Furthermore, an acute hypertensive response
occurs within 24 hours in up to 80% of patients with
acute stroke[6]. This response is an increase of blood
pressure above normal (i.e., 140 mm Hg systolic or
90 mm Hg diastolic) or above pre-existing levels in
previously hypertensive patients[6].

Determinants of Blood Pressure in Stroke
Patients
The primary cause of the hypertensive response is
damage or compression of specific regions in the brain
that regulate the activity of the autonomic nervous
system. Pre-existing hypertension, diabetes mellitus,
high concentrations of serum creatinine, and the
Cushing reflex (a reactive increase in blood pressure
in response to raised intracranial pressure) can all
exacerbate the rise in blood pressure. Headache, pain,
full bladder, nausea, urine retention, physiological
response to hypoxia, infection, and stress associated
with admission to hospital can lead to an imbalance
in the autonomic nervous system, activate the
sympathetic adrenomedullary pathway, and raise the
concentrations of circulating catecholamines and
inflammatory cytokines, all of which can contribute
to the hypertensive response[6, 8]. In a study which
correlated acute blood pressure values with other
findings in the setting of acute stroke, it was found
that among patients with most subtypes of ischemic
stroke, elevated BP was correlated with a past history
of hypertension or  severity of neurological
impairments[8].

Blood pressure tends to decline spontaneously
without pharmacological intervention in the first few
days to weeks after stroke onset [6].  The change in
BP after acute stroke is also associated with the
severity of the neurological deficits caused by the
stroke[6].  A low to normal BP after acute stroke
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usually indicates extensive brain damage or
concurrent coronary artery heart disease[6].  Thus,
BP responses can be categorized as spontaneous
decline without medication; no clear decline, or even
an elevation, despite administration of

antihypertensive medication; modest decline with
antihypertensive medication (10% to 15% from
baseline value); and intense decline with
antihypertensive medication (20% from baseline
value)[14].
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                            Fig 1: Blood flow in ischaemic and normal brain tissue6

(A) Regional blood flow surrounding an infarct. Upstream of the occluded artery, acidosis and
vasoactive metabolites give rise to a hyperaemic border zone.
Downstream of the occlusion, in the ischemic penumbra, the CPP is too low for acidosis and
metabolites to induce hyperaemia. The infarcted core indicates irreversibly injured brain tissue.
The ischaemic penumbra consists of viable tissue that can be rescued if blood flow is restored.
 (B) CBF in normal and ischaemic brain tissue. Autoregulation depends on vasoactive tone and
maintains a steady blood flow through normal brain tissue independent of the CPP, whereas
blood flow in ischaemic brain tissue is proportional to the CPP. 6

                      Reproduced with permission from Lancet Neurology.

Blood pressure in stroke patients



Another important issue in management is the
identification of intravascular volume depletion
(dehydration) in these patients, which may result in a
natural hypertensive or hypotensive response or an
exaggerated hypotensive response to antihypertensive
medication[14].  Early identification and appropriate
fluid repletion before pharmacological intervention
ensures a controlled response to treatment[14].

What is the target BP for optimal Cerebral
perfusion? The hypertensive response in patients with
acute stroke is an independent predictor of outcome.
In both ischemic and hemorrhagic stroke, evidence
from large scale studies have shown a U-shaped
relationship between mortality and BP[6].

Therefore, maintaining BP within a certain
range reduces mortality and assists in salvaging the
ischemic penumbra in ischemic stroke and metabolic
penumbra in hemorrhagic stroke by ensuring adequate
CPP and cerebral blood flow (figure 1).

While the desired range remains controversial,
studies have shown that for ischemic stroke, the SBP
nadir appears to be 140mm Hg for those  who were
previously normotensive and 160mmHg for those who
were previously hypertensive[6]. The best outcomes
were at SBP levels ranging from about 140 to 180
mm Hg[6]. In those treated with alteplase, there is a
U-shaped association with mortality and dependence
at 3 months: a SBP of 141–150 mm Hg was
associated with the most favourable outcomes
(p<0·05).[6]

In a Japanese study of hemorrhagic stroke
patients, those with SBP of 150-169mmHg were more
like to survive[6]. Therefore, the aim of various
guidelines for different types of stroke is to improve
outcome by maintaining MAP and consequently CPP
and CBF within desirable range.

The aim is for a CPP of > 70mmHg[15].
Despite the high prevalence of acute

hypertensive responses observed in all stroke
subtypes, differences in underlying pathophysiology
mandate different management strategies[14].

(a.) Regional blood flow surrounding an infarct.
Upstream of the occluded artery, acidosis and
vasoactive metabolites give rise to a hyperaemic
border zone.

Downstream of the occlusion, in the ischemic
penumbra, the CPP is too low for acidosis and
metabolites to induce hyperaemia. The infarcted core
indicates irreversibly injured brain tissue. The
ischaemic penumbra consists of viable tissue that can
be rescued if blood flow is restored.

(b.) CBF in normal and ischaemic brain tissue.
Autoregulation depends on vasoactive tone and
maintains a steady blood flow through normal brain
tissue independent of the CPP, whereas blood flow
in ischaemic brain tissue is proportional to the CPP[6].
Reproduced with permission from Lancet
Neurology.

Management of blood pressure in ischemic
stroke Management of Hypertension in Ischemic
stroke[5-8,10,14].

Indications for Treatment
Theoretical reasons for lowering blood pressure
include reducing the formation of brain edema,
lessening the risk of hemorrhagic transformation of
the infarction, preventing further vascular damage,
and forestalling early recurrent stroke[7,8,16].

 In addition, urgent antihypertensive therapy
may be needed to treat patients with stroke who also
have aortic dissection, pre-eclampsia, eclampsia, acute
renal failure, acute pulmonary edema, or acute
myocardial infarction[7,8,16].

Conversely, aggressive treatment of blood
pressure, particularly in those with bilateral carotid
diseases or hemodynamic stroke[17], may lead to
neurological worsening by reducing perfusion
pressure to ischemic areas of the brain [7, 8, 17].

 In a majority of patients, a decline in blood
pressure occurs within the first hours after stroke
even without any specific medical treatment. The
blood pressure often falls spontaneously when the
patient is moved to a quiet room, the patient is allowed
to rest, the bladder is emptied, or the pain is controlled.
Hypoglycemia, hypoxia and seizures should alos be
treated[8].

In addition, treatment of increased intracranial
pressure may result in a decline in arterial blood
pressure[8].  This can be achieved using osmotherapy
with mannitol, glycerol or hypertonic saline infusion,
frusemide, hyperventilation, hypothermia or
barbiturate coma[7,8,15]. Euvolemia should be
maintained during osmotherapy. The target levels of
CO2 for hyperventilation are 30 to 35 mm Hg and
rebound increase in ICP may occur[7]. Theoretically
steroids are expected to be useful in combating
vasogenic oedema and raised ICP  in stroke patients.
However ,its effectiveness in hemorrhagic or
ischemic stroke has never been shown[18,19]. Its
only role is in cases where vasculitis is suspected or
proven[18].Pending more data, emergency
administration of antihypertensive agents should be
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withheld unless the DBP is >120 mm Hg or unless
the SBP is >220 mm Hg (Table 1)[5-8,10,14,16]. No
data show that these values are especially dangerous
and emergency treatment is needed. However, there

is evidence that aggressive lowering of blood pressure
among patients may cause neurological worsening,
and the goal is to avoid over- treating patients with
stroke until definitive data are available[5-8,10,14,16].

Furthermore, for those who qualify for
thrombolytics, it is recommended that before
intravenous thrombolytic treatment, BP should be
lowered if >185 mm Hg systolic or >110 mm Hg
diastolic. After thrombolytic treatment, SBP should
be kept <180 mm Hg and DBP <105 mm Hg (Table
1) [5-8,10,14,16]. Despite the absence of supporting
evidence, these recommendations are often applied
to patients receiving other forms of reperfusion
therapy (eg, intra-arterial thrombolysis, clot retrieval,
and so on) [5-8,10,14,16].
Rate of BP reduction

When treatment is indicated, lowering the blood
pressure should be done cautiously.[5-8,10,14,16]
Some strokes may be secondary to hemodynamic
factors, and a declining blood pressure may lead to
neurological worsening. A reasonable goal would be
to lower blood pressure by 15% to 25% within the
first day [8].

Any Drug of Choice?
Large studies comparing var ious

antihypertensives are not available. Because no data
support the administration of any specific

antihypertensive agent in the setting of acute ischemic
stroke, the treating physician should select
medications for lowering blood pressure on a case-
by-case basis.[5-8,10,14,16]. In the United States,
labetalol, hydralazine, esmolol, nicardipine, enalapril,
nitroglycer in, and nitroprusside have been
recommended (Table 1) [5, 20]. Intravenous urapidil
is also used in Europe [5, 20]. Sodium nitroprusside
and nitroglycerin should be used with caution because
these agents can potentially increase ICP.[5,20]

Intravenous or transdermal agents with rapid
onset and short duration of action to allow precise
titration are preferred.[6,14] BP can be monitored
adequately with an inflatable cuff in most patients
with acute hypertensive response, whereas intra-
arterial monitoring should be considered in patients
who require frequent titration with intravenous
antihypertensive agents and in patients whose
neurological status is deteriorating.

ICP monitoring may be necessary in patients
with a suspected increased ICP, to measure and
preserve cerebral perfusion pressure during systemic
BP lowering.[6,14] Patients with a poor level of
consciousness, midline shift, or compression of basal
cisterns on computed tomographic scan may be
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Table 1: Management of hypertension in acute  ischemic stroke[5-8]  

  
BP 

 
       Treatment strategy 

 
                     Not eligible for thrombolytic therapy 
 
    SBP <220 mm Hg or 
DBP <120 mm Hg 

Monitor unless there is other end-organ involvement. Treat raised   
intracranial pressure and other clinical problems. 
 

SBP >220 mm Hg or 
DBP  <121–140 mm Hg 

 iv labetalol 10–20 mg over 1–2 min, may repeat or double every 10 min 
(maximum dose 300 mg) or i.v. nicardipine 5 mg/h infusion as initial dose; 
titrate (with continuous BP monitoring) to desired effect by increasing 2.5 
mg/h every 5 min to maximum of 15 mg/h. Oral agent may be used to 
achieve target and gentle reduction. Target: 15% reduction in 24 hours. 
 

DBP >140 mm Hg i.v. nitroprusside 0.5 µg/kg /min infusion as initial dose with continuous 
BP monitoring.  
 

                      Eligible for thrombolytic therapy :treat BP before giving thrombolytics 
 
 
 SBP >185 mm Hg or 
DBP >110 mm Hg 

i.v. labetalol 10–20 mg over 1–2 min; may repeat once Or Nitropaste 1–2 
in Or Nicardipine drip, 5 mg/h, titrate up by 0.25 mg/h at 5- to 15-min 
intervals (maximum dose 15 mg/h). 
 

 
  

 



Blood pressure in stroke patients



considered for ICP monitoring when being treated
with antihypertensive agents.[6,14] Of note, CPP may
overestimate regional perfusion because of its inability
to measure regional pressure and autoregulatory
disturbances.[6,14].

Intravenous therapy is safest with intensive BP
monitoring. In resource-poor settings where this is
not often feasible, oral agents may be useful. Evidence
in Caucasians supports oral calcium channel blockers
(including amlodipine), labetalol, lisinopril or sublingual
lisinopril but not thiazides.[6,8,21,22] However
because blacks have volume dependent hypertension,
thiazides may also work in them. Sublingual nifedipine
should never be used because of the risk of abrupt
hypotension, reactive overstimulation of the
sympathetic nervous system, and because short-
acting nifedipine can cause myocardial infarction in
patients with coronary artery disease.[6,14,17]

Management of Hypotension in Ischemic
Stroke
A low or low-normal blood pressure at stroke onset
is unusual, and may be the result of a large cerebral
infarct, cardiac failure, ischaemia, hypovolaemia or
sepsis.[7,8,17] Blood pressure can usually be raised
by adequate rehydration with crystalloid (saline)
solutions; patients with low cardiac output may
occasionally need inotropic support.[7,8,17] However
clinical trials of actively elevating a low blood pressure
in acute stroke have yielded inconclusive
results.[7,8,17,20]

Management of blood pressure in  spontaneous
intracerebral hemorrhage (SICH) Management of

hypertension in SICH One third of subjects presenting
with SICH continue to demonstrate hematoma
expansion (with subsequent deterioration and death)
in the first few hours after onset.[14,23,-26]  An initial
SBP >200 mm Hg is associated with hematoma
expansion and increased mortality among patients with
SICH. Persistently higher SBP is also associated with
perihematoma brain edema formation.[14,23-26]
Reducing BP may reduce the rate of hematoma
expansion, although conclusive evidence of this is not
available. Recent studies suggest that reduction of
BP may be tolerated because of reduced metabolism
(hibernation) and preserved autoregulation in the
perihematoma region.[14, 23-26]

Experience in traumatic brain hemorrhage, as
well as SICH, supports preservation of the CPP > 60
mm Hg.[15] Nonetheless, for SICH, little prospective
evidence exists to support a specific BP threshold.

The previous recommendation was to maintain
a systolic blood pressure < 180 mm Hg and/or mean
arterial pressure < 130 mm Hg.[15] The evidence to
support any specific recommendation can be briefly
summarized as follows: Isolated systolic blood
pressure < 210 mm Hg is not clearly related to
hemorrhagic expansion or to neurological
worsening.[15]

Reduction in mean arterial pressure by 15%
(mean 142+10 to 119+11 mm Hg) does not result in
CBF reduction in humans as measured by positron
emission tomography.[15]

In one prospective observational study,[15]
reduction of systolic blood pressure to a target <160/
90 mm Hg was associated with neurological
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Table 2: Management of  hypertension in  spontaneous intracerebral hemorrhage15

If SBP is >200 mm Hg or MAP is >150 mm Hg, then consider reduction of BP with continuous intravenous
infusion, with continuous or frequent blood pressure monitoring every 5 minutes. eg iv labetalol 2mg/min
(maximum of 300mg/day) or hydrallazine  1.5 to 5 µg / kg/ min or nicardipine 5 to 15 mg/h until target is
achieved.

If SBP is >180 mm Hg or MAP is >130 mm Hg and there is evidence of or suspicion of raised ICP, then consider
monitoring ICP and reducing BP using continuous or intermittent intravenous medications to keep CPP  > 70
mm Hg. eg iv labetalol 5 -20mg every 15 min or iv enalapril 0.625 stat then 1.25 to 5 mg every 6 h or  i.v.
hydrallazine 5-20mg every 30 min

If SBP is >180 mm Hg or MAP is >130 mm Hg and there is no evidence of or suspicion of raised ICP, then
consider a modest reduction of BP (eg, MAP of 110 mm Hg or target blood pressure of 160/90 mm Hg) using
intermittent or continuous intravenous medications to control blood pressure, and clinically re-examine the
patient every 15 minutes.

MAP = DBP + 0.4 (SBP-DBP)[12]
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deterioration in 7% of patients and with hemorrhagic
expansion in 9% but was associated with a trend
toward improved outcome in those patients in whom
systolic blood pressure was lowered within 6 hours
of hemorrhage.[15]

Therefore, indications for intervention (Table
2) and recommended drugs are as shown. The general
comments on choice of drugs discussed under
ischemic stroke apply.[6,14,20,23-26] In addition,
sodium nitroprusside is probably inappropriate for
SICH because it is a potent antiplatelet drug and can
raise intracranial pressure.[6,14,20,23-26]

Current Consideration for Reduction of
Hematoma Expansion
A new consideration is the combination of intravenous
hemostatic treatment and aggressive BP control.[6,14]
In an exploratory analysis from a study of
recombinant activated factor VII in ICH, initial SBP
<170 mm Hg was associated with a trend toward
lower hematoma expansion rates. In another study,
a total of 188 patients admitted within 24 hours of
symptom onset were treated with a combination of
rapidly administered antifibrinolytic agents and
systolic BP maintained <150 mm Hg.[6,14]
Hematoma enlargement was observed in only 4.3%
of patients, which supports further evaluation of this
approach.[6,14].

Management of Hypertension in SAH
Given the evidence for benefit and the low risk, oral
nimodipine might be indicated in patients with
aneurysmal SAH.[27] Intravenous administration of
calcium channel blockers, however, cannot be
recommended for routine use in such patients.[27]
At present, nimodipine is the only calcium channel
blocker licensed to prevent vasospasm, to reduce the
incidence and extent of ischaemic deficits, and to
improve neurological outcomes in patients with
aneurysmal subarachnoid haemorrhage.[27]
Nimodipine generally is well tolerated following oral
administration. Adverse effects reportedly occurred
in about 11% of patients receiving oral nimodipine
dosages of 0.35 mg/kg or 30–120 (principally 60) mg
every 4 hours for the management of subarachnoid
hemorrhage. The most common adverse effect of
nimodipine is hypotension, which may be dose-related
and occasionally requires discontinuance of the drug.

Nicardipine is a second-generation
dihydropyridine-type CCB with high vascular

selectivity and strong cerebral vasodilatory activity.[6
,27] According to a recently published narrative review,
nicardipine given intra-arterially or via prolonged-
release implants might be an alternative to nimodipine.
However, it reduces vasospasm but does not improve
outcome significantly.[6, 27]

BP control in Primary and secondary
prevention of stroke.  Recurrent stroke occurs in up
to 16% of Nigerian stroke patients.[4]  For both
recurrent and first stroke, the relationship of stroke
mortality to usual BP is strong and direct at all ages,
with no good evidence of a threshold at any age in
the range of usual SBP above 115 mm Hg or of usual
DBP above 75 mm Hg.[28-30] There is substantial
evidence to support BP-lowering for prevention of a
first stroke; however, few trials have focused on
antihypertensive therapy for recurrent stroke
prevention.[5]

While awaiting the arrival of more definitive
data, the available evidence suggests that it might be
reasonable to start oral antihypertensives as soon as
3 days after onset of symptoms, depending on the
level of blood pressure and provided there are no
contraindications such as a presumed hemodynamic
mechanism of stroke.[5]

The precise target goal is not definitively known.
In the PROGRESS trial, BP was lowered by
approximately 10/ 5 mm Hg, and this BP target has
been suggested as a reasonable one for patients
according to the AHA/ASA guideline.[5] However,
there is variability of absolute BP level and response
to BP-lowering by the patient, especially when age
is taken into account, and this must be considered
before attempting to lower BP. A reasonable goal, if
it can be safely achieved after ischemic stroke, is the
Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure (JNC 7) target of <140/90 mm
Hg for uncomplicated hypertensive patients and <130/
80 mm Hg for those with diabetes mellitus or chronic
kidney disease.[5] Persons without hypertension may
also benefit from BP-lowering in relation to recurrent
stroke prevention.[5]

Which Antihypertensive Drug is Most
Effective?
In general, all major classes of BP-lowering agents
may diminish recurrent stroke risk. Although some
studies have suggested that angiotensin-converting
enzyme inhibitors and angiotensin receptor blockers
may be more effective in recurrent stroke prevention
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than other antihypertensive agents, this assertion has
not been validated in more recent studies.[5,14,31]
Thus far and based on somewhat limited data, the
degree of BP-lowering may be more important than
the agent used. The choice of the antihypertensive
agent should probably depend more on the associated
medical conditions rather  than any specific
cerebrovascular protective effects of a specific class
of antihypertensive agents.[5] Compelling indications
as stated in the JNC 7 recommendations should be
followed.

 Beta-blockers may have a reduced ability to
protect against stroke (particularly atenolol), may
favor weight gain, and cause dyslipidemia and
impaired glycemic control.[5] Therefore, persons at
risk for or with multiple metabolic factors may not be
good candidates for beta-blocker administration
unless they are vasodilator beta-blockers, which may
not be associated with these latter side effects.

 The fear that thiazide diuretics, which are very
effective in blacks, may have dyslipidemic and
diabetogenic effects when used at high doses, has
been questioned by the findings of the
Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart Attack trial that failed to support the
preference for calcium channel blockers, beta-
blockers, or angiotensin-converting enzyme inhibitors
compared with thiazide-type diuretics in patients with
metabolic syndrome.[5] The AHA/ASA guideline
recommends consideration of a diuretic in combination
with an angiotensin-conver ting enzyme
inhibitor.[5,17,32]

Lifestyle modifications are recommended as
part of a comprehensive approach.[5,17,32] This
include the dietary approaches to stop hypertension
(DASH)[30], exercise, and smoking cessation among
other recommendations.

CONCLUSIONS
The management of blood pressure in stroke patients
is as critical as it is controversial. Further studies are
required to determine specific blood pressure targets
for different types of stroke, type of drugs and
preferred route of administration, time of
commencement of therapy and rate of control, as
well as specific considerations in terms of race, age
and comorbidities. Studies are also needed to
demonstrate the clinical benefits, impact on health-
related quality of life and cost-effectiveness of various
therapies. Imaging modalities need to be developed

that allow bedside measurement of regional cerebral
blood flow and metabolism so that titration of
antihypertensive treatment can be based on critical
variables.[14]

At the moment, most recommendations are
based on expert opinions and general principles
defined by observational studies and small clinical
trials. With the anticipated completion of several large
clinical tr ials in the next 5 years, these
recommendations can be established on the basis of
superior levels of scientific evidence.[14]
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ABSTRACT
 Anaemia and other haematologic derangements are
common in patients with chronic kidney disease
(CKD), especially end stage renal disease (ESRD).
Anaemia is an independent risk factor  for
cardiovascular morbidity and mortality in CKD. The
prevalence of anaemia and other haematologic
derangements in the population of ESRD patients at
the University of Port Harcourt Teaching hospital
(UPTH) is not known.The objective of the study is
to determine the prevalence of anaemia and other
haematologic derangements in    dialysis naive end
stage renal disease patients in the University of Port
Harcourt Teaching Hospital. A retrospective analysis
of the haematologic indices of   pre-dialysis end stage
kidney disease patients at the UPTH from January
to December 2007 was done. There were seventy
patients, 50 males, 20 females (M/F= 2.5:1), mean
age of 44 + 17.0(18-85) years and mean e-GFR of
7.1 + 2.1(3.5-10.8)mls/min. They had a mean
haematocrit of 22.8 + 3.1(10-38) percent, mean
haemoglobin concentration of 8.8 + 3.1(3.3-16)g/dl.
Others  were mean ESR,  93.1 + 45.1(7-136)mm/hr,
mean peripheral  total leukocyte count  7,533.5 +
3,949.6(2,499-18,800)/mm3 and a mean platelet count
145,000 +66,500.1 (60,000-240,000)./mm3 . Anemia
was the dominant haematologic abnormality occurring

in 66(94.3%) patients. Moderate to severe anaemia
occurred in 58 (82.9%) of the patients, 6 (8.6%)   had
haemoglobin levels within normal range. Twelve
patients (17%) had leukocytosis and 2(2.9%) had
leukopenia. Peripheral blood film showed evidence
of iron deficiency and some abnormal cells. The e-
GFR of the patients showed positive correlation with
haematocrit (r= +0.2) and haemoglobin(r= +0.1) level
respectively. Blood urea and serum creatinine showed
negative correlation with haematocrit(r = -0.2) and
haemoglobin concentration(r = -0.2) respectively. In
conclusion, we found that anaemia was the dominant
haematologic abnormality in dialysis naive end stage
renal disease patients in the University of Port
Harcourt Teaching hospital. Both haematocrit and
haemoglobin levels showed positive correlation with
e-GFR. The findings are consistent with previous
studies.   Considering that anaemia is a risk factor
for morbidity and mortality in ESRD patients, there
is need for increased attention to the correction of
anaemia in ESRD patients in Nigeria and other
resource poor countries.

Keywords: Haematologic abnormalities, end
stage renal disease, University of Port Harcourt
Teaching hospital
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INTRODUCTION
 Derangements in haematologic indices, especially
anaemia, are common   in patients with chronic kidney
disease (CKD) and chronic kidney failure. The
subject has been extensively studied globally [1-3]
and to some extent, in Nigerian patients with CKD
[4,5]. Whereas, the other haematologic derangements
are generally minor and of less clinical importance,
anaemia remains the dominant abnormality that is of
significant clinical implications for the CKD patient.
 The degree of anaemia   worsens as the chronic
kidney disease progresses. Anaemia becomes
profound as the glomerular filtration rate (GFR) drops
to about 30ml/min/1.73m 2 and worsens as CKD
progresses towards end stage kidney disease [1].

Anaemia contributes significantly to the high
morbidity and mortality associated with advanced
CKD, especially in poor countries, where maintenance
dialysis is sub-optimal and access to erythropoietin is
very low [5, 6].  Anaemia is an independent risk factor
for cardiovascular morbidity and mortality in CKD
patients by inducing volume overload, left ventricular
dilatation and left ventricular hypertrophy [7, 8].

In the University of Port Harcourt Teaching
hospital, there has been no previous study of the
problem of haematologic disorders in chronic kidney
disease. This study therefore, seeks to determine the
prevalence of anaemia and other haematologic indices
of   end-stage kidney disease patients before
commencement of long term haemodialysis program.
The results are intended to determine the magnitude
of the problem in our facility, establish a base data on
the subject in the hospital as well as contribute to the
National data on the subject.

Aims and Objectives
To determine the prevalence and distribution of
anaemia and other haematologic abnormalities in
dialysis naive end stage renal disease patients at the
University of Port Harcourt Teaching Hospital
(UPTH).

METHODS
The study was a retrospective analysis of data of
haematologic indices in CKD- 5 patients before
commencement of maintenance dialysis in UPTH.
The clinical case files of patients presenting between
January and December 2007 were studied. The
results of the first series of laboratory tests performed
at first presentation before their first haemodialysis
session were used for analysis.

Data extracted from the clinical case files
include the  bio-demographic  data, date at first
diagnosis of chronic kidney disease(CKD), the
primary  renal diagnosis, the pre-dialysis  biochemical
parameters  namely,  plasma concentrations  of
sodium, potassium, bicarbonate, urea, creatinine, total
protein and albumin  as well as the estimated
glomerular filtration rate (e-GFR) .   The   pre-dialysis
peripheral  haematologic indices analyzed include ,
the haematocrit, the haemoglobin concentration(Hb),
erythrocyte sedimentation rate(ESR), the total
peripheral  leukocyte count(TWBC), the percentage
differential leukocyte counts, the platelet count as
well as the peripheral blood film report.

National kidney foundation/kidney dialysis
quality of life index (NKF/KDOQI) guidelines9 on
definition of anaema in CKD was adopted, which
defines anaemia as a haematocrit level of  36%
percent or less, or  an  haemoglobin concentration of
12g/dl or less. The degree of anaemia was
categorized as mild (Hct.30- 36%; Hb.10-12/dl),
moderate (Hct. 21-29.9%; Hb 7-9.9g/dl) or severe
(Hct. less<21%; Hb <7g/dl) respectively.
Leukocytosis was defined as a total peripheral
leukocyte count of >11,000/mm3 of blood, while
leucopenia was defined as a total peripheral leukocyte
count of 3000/mm3 of blood or less. Eosinophila was
defined as peripheral eosinophil percentage of 10%
or higher. Thrombocytosis was defined as the total
peripheral platelet count of more than 400,000/mm3

of blood while thrombocytopenia was defined as total
peripheral platelet count of less than 100,000/mm3.
Erythrocyte sedimentation rate of 20 mm/hour
(Westergren) or more was taken as elevated [10].

All the tests for the haematologic and
biochemical parameters were performed in the
central laboratory service of the hospital.

Chronic kidney failure was defined and staged
in accordance with the NKF/ KDOQI guidelines11
for the diagnosis and staging of chronic kidney
disorder.   The estimated GFR (e-GFR) was
calculated using the Cockcroft and Gault [12] formula
for estimation of GFR.

Study Population
All patients with end stage kidney disease, who
commenced maintenance haemodialysis in the
hospital during the study period, January to December
2007.
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Exclusion
Patients with major primary haematologic disorders
such as the major haemoglobinopathies, leukemia,
lymphomas and other infiltrative disorders were
excluded. Others include those with evidence of any
other obvious major causes of anaemia, other than
CKD, as well as evidence of recent blood
transfusions and or recent treatment with
erythropoietin. Patients with evidence of previous
dialysis were also excluded.

Data Analysis
   The data were analyzed using Statistical package
for social sciences (SPSS- version6). Quantitave
variables are presented as mean + standard deviation.
Pearson correlation coefficient(r) was used to
determine the relationship between dependent
variables. Student t-test was applied to determine the
measures of significance between sub populations
with the level of significance (p-value) set at 0.05.
Tables were used as appropriate.

Study Limitations
Being a retrospective study, it was not possible to
exclude patients with all other possible causes of
haematologic disorders, other than those that could
easily be identified from the patients’ records.
Similarly, more detailed haematologic indices such as
mean corpuscular volume (MCV), mean haemoglobin
concentration (MCHC), leukocyte function studies,
iron studies and bone marrow studies were not
available for study. These tests are usually not part
of the routine haematologic assessment tests for pre-
dialysis CKD patients in our center.

RESULTS
The data for seventy patients were suitable for
analysis. They constitute 50 males and 20 females

giving a male to female ratio of 2.5:1. Their ages
ranged from 18 t0 85 years with a mean age of 44.2
+17.0 years. Their e-GFR ranged from 3.50 to 10.8
ml/min with a mean of 7.1 + 2.1ml/min. Their
hematologic and biochemical profiles before
commencement of first dialysis at  are detailed in
tables 1 and 2.Their  mean  haematocrit   was 22.8 +
3.1(10-38)percent , while the mean haemoglobin
concentration was 8.8  +  3.1(3.3-16) g/dl
respectively. The erythrocyte sedimentation rate
ranged from 7 to 136mm/hr, with a mean of 93.1 +
45.1 mm/hr.  The mean total leukocyte count was
7,533.5 +3,949.6(2,499-18,800)/mm3. The platelet
counts ranged from 65,000 to 240,000/mm3 with a
mean of 145,000 + 66,500.1/mm3.

The frequencies of abnormalities of the
haematologic indices are shown in table 3. Sixty eight
patients (97.1%) had haematocrit levels of 36% or
less, while 64(91.4%) had haemoglobin concentration
levels of 12g/dl or less. Thus an aggregate of
66(94.3%) of the patients were anaemic. Twelve
patients (17.1%) each had mild anaemia by
haematocrit or haemoglobin estimation. Thirty-six
patients (51.4%) had moderate anemia by haematocrit
and 32(45.7%) by haemoglobin estimation, while
severe anemia was observed in 22(31.4%) by
haematocrit and 26(37.1%) by haemoglobin
concentration respectively. The differences between
haematocrit and haemoglobin values were not
statistically significant (p>0.05). Six patients (8.6%)
had haemoglobin and haematocrit levels that were
within normal limits.

Fifty-six patients (80%) had erythrocyte
sedimentation rate >20mm/hr.  Leukocytosis of >
11,000/mm3 was observed in 12(17.1%) of the
patients, while leucopenia of < 3000/ml was observed
in 2(2.9%). Eosinophilia of > 10% was observed in
8(11.4%) of the patients. Ten (14.3%) had

Table 1: Haematologic profiles of the patients
Haematologic parameters Range                      Mean + sd
Haematocrit.(%)                                 10-38 22.8 + 3.1
Haemoglobin conc.(g/dl) 3.3-16 8.8  + 3.1
*ESR(mm/hr)   7-136 93.1 + 45.1
Total white cell count.(/mm 3)           2400-18,800             7,533.5 +3,949.6
Neutrophil % 26-96                         66.1 + 15.1
Lymphocyte% 4.0-70 29.1 +13.1
Eosinophil% 3.0-19   5.6 +5.1
Platelet count(/mm 3)                     65,000-240,000.0        145,000 +66,500.1
      *ESR- Erythrocyte sedimentation rate (mm-hour Westergren)
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thrombocytopenia and none of the patients had
thrombocytosis.

The peripheral blood film showed some
abnormalities (table 4). Microcytosis 12(17.1%),
hypochromic red cells 8(11.4%) and microcytic-
hypochromic red cells 6 (8.5%) consistent with iron

deficiency anaemia were the commonest.  Burr cells
(crenated red cells)  sometimes called  renal failure
cells  were reported  in 6(8.6%) patients , while toxic
neutrophils  suggestive of serious  infections were
reported in 4(5.7%).

The biochemical parameters were consistent
with features of advanced kidney failure (table 2).
All the patients had e-GFR values less than 15mls
per minute, values consistent with end stage renal
disease. The mean e-GFR was 7.1+ 2.1(3.5-10.8)
mls/min.  The e-GFR showed positive correlation with
haematoctrit (r= +0.2), haemoglobin concentration (r=
+0.1), platelet count(r = +0.5) and total Leukocyte
count(r=+0.2) respectively.

DISCUSSION
Anaemia was the most significant haematologic
abnormality occurring in 94.3% of the patients,
followed   by high ESR, peripheral eosinophilia and
leukocytosis.  The peripheral blood film showed
evidence of iron deficiency anaemia and some
abnormal cells such as burr cells, codocytes and toxic
neutrophils.

The high prevalence of anemia as the dominant
haematologic abnormality is consistent with previous
studies of the haematology of CKD worldwide and
in Nigeria [1, 3, 4, 5]. In terms of severity, majority
of the patients (82.8 %) had moderate to severe
anaemia. Six patients (8.6%) however  had
haemoglobin levels within normal limits. No case of
polycythaemia was observed.

The findings of normal hemoglobin/haematocrit
levels  in  six  patients with stage 5 CKD was  not
expected, however there have been reports of
polycythaemia  in patients  with  CKD as well as
among maintenance dialysis patients .  Polycythaemia

Table 2: Biochemical profiles of the patients
Biochemical parameters Range               Mean + sd
Sodium(mmol/l) 119-146             133.2 + 7.0
Potassium(mmol/l) 3.3-8.0  5.3 +1.4
Bicarbonate(mmol/l) 12-26 17.8 + 3.3
Urea(mmol/l) 20-88.5 36.6 + 18.7
Creatinine(umol/l)                           645-2102            1110.6 + 533.3
Total protein(g/dl) 42-87 60.7  + 12.1
Albumin(g/dl) 12-66  31.3 + 12.4
Fasting blood glucose(mmol/l) 2.2-24   5.7  +4.7

Table 3:  Abnormal haematologic indices
Haematologic abnormality                    No.      Percentage
Haematocrit. <36%.                                 69               98.6
Anaemia(Hb <12g/dl)                              64               91.4
 High ESR(>20mm/hr )                             56               80.0
Leukocytosis(>11,000/mm3 )                  12               17.1
Leukopenia(<3000/mm3)                            2                2.9
Neutrophilia%(>70%)                              24              34.2
Neutropenia%(<25%)                             nil                 0.0
Eosinophilia(>10%)                                   8               11.4
Thrombocytopenia(<100,000/mm3)       nil               14.3
Thrombocytosis(>400,000.0/mm3)         nil                 0.0

 Table 4: Abnormal blood film findings
Abnormal blood film.           No. of patients     Percentage
Burr cells                                          6                        8.6
Codocytes                                       4                        5.7
Microcytic red cells                      12                      17.1
 Hypochromic red cells                  8                      11.4
4Hypochromic-microcytic             6                        8.6
Poikilocytes                                     4                        5.7
Anisocytes                                      8                     11.4
Toxic neutrophils                            4                        5.7
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have been reported in CKD due to hydronephrosis,
polycystic kidney disease, dialysis patients who
developed simple renal cysts and renal tumours [13-
15].  Local ischaemia and eythropoetin expressing
tumour cells are said to be responsible. Some post
transplant CKD patients also manifest polycythaemia.
Such polycythaemia is said to result from an excessive
activity of the erythropoietin producing tissue in the
transplant kidney in response to the pre-transplant
anaemic state of the recipient [3, 16]  Two of our
patients had polycystic kidney disease, three had
obstructive uropathy, but none of these had normal
or elevated haematocrit levels.

Though the causes of anaemia in CKD patients
are often multifactorial, the deficiency of the
production of erythropoietin by the diseased kidneys
remains dominant and most important [1].
Erythropoietin, a glycoprotein growth factor is
produced by the peri- tubular fibroblasts within the
renal cortex.  Erythropoietin promotes the proliferation
and the terminal differentiation of erythrocyte
precursor cells into normoblasts and subsequently into
mature erythrocytes [3]. The low erythropoietin level
in CKD leads to deficiency of bone marrow
erythropoiesis which results in anemia.

Several studies have demonstrated the strong
relationship between the progression of chronic
kidney disease and anaemia. Though the relationship
is not linear, in most studies [17, 18]  a positive
correlation between  the GFR  and haemoglobin or
haematocrit  levels  have been demonstrated in
patients with CKD as was the case in this study.
Similarly serum creatinine levels show negative
correlation with haematocrit or haemoglobin
concentration as was the case in this study. Most
patients with CKD become profoundly anaemic as
the e-GFR drops to 30 mls /min or below.

Anemia induces significant hypoxaemic injury
to the tissues as well as a serious haemodynamic
stress to the patient’s cardiovascular system.
Anaemia is an independent risk factor for left
ventricular hypertrophy(LVH), left ventricular
dilatation and death independent of hypertension in
patients with CKD, thus contributes to the high
cardiovascular morbidity and mortality observed in
CKD patients [7, 8].

As observed in this study, moderate to severe
anemia is a common presenting feature in dialysis
populations in Nigeria [4, 5]. Though there are no
studies linking  dialysis outcomes with anemia in
Nigeria, it is quite plausible that anaemia  account  to

a large extent,  for the poor clinical state at
presentation for dialysis  and the poor dialysis
outcomes as  reported from  centers  across Nigeria
[4-6, 19-21]. Such clinical state is often characterized
by the presence of moderate to severe anaemia,
hypertension, haemodynamic instability, gross oedema,
volume overload and pulmonary oedema.  In most
instances the first haemodialysis session constitute
an emergency life rescue procedure as a result of
haemodynamic instability. Most patients receive two
to three units of blood during their first dialysis session.

The optimal control of anaemia in CKD, has
been demonstrated in several studies to significantly
improve the symptoms, exercise tolerance, functional
ability, dialysis outcomes and the overall quality of
life of CKD patients worldwide [22,23]. For this
reason international guidelines have been developed
for the management of anaemia in CKD patients [24,
25]. Earlier advocacy was for the normalization of
haematocrit, but recent reports, however have shown
that such normalization is associated with poor
outcomes in patients with CKD.  For this reason,
NKF/KDOQI [26] in 2006 recommended the target
haemoglobin levels of between 11 and 12 g/dl as
optimal for CKD patients.

Recombinant human erythropoietin (r-
HuEPO) is the gold standard for the management of
anaemia of CKD and has demonstrated wide clinical
success and acceptability globally [27, 28]. The
correction of anaemia with r-HuEPO in CKD patients
has contributed significantly to the better outcome
and longevity of maintenance dialysis patients
especially in the developed countries of the world,
where ready access and optimal treatment is the
norm.

Unfortunately in Nigeria, recombinant human
erythropoietin is quite expensive and not within reach
of majority of CKD patients.   Arogundade et al 5 in
a study of thirty newly diagnosed CKD patients
showed that only 33.3% could afford erythropoietin
therapy for three months. In our center (unpublished
data) not up to ten percent receive erythropoietn, even
then very irregularly. This picture is likely to be the
same across the country. Erythropoietin adds extra
heavy financial burden on the resource poor patients
in our practice environment. The high cost of
haemodialysis treatment and high cost of
erythropoietin make optimal treatment of CKD
patients in resource poor settings like Nigeria almost
an impossible task, in the absence of any form of
government or social security support. Access to
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regular erythropoietin for optimal control of anaemia
and access to optimal dialysis remain one of the
greatest challenge facing renal care providers and
CKD patients in Nigeria and other resource poor sub-
Saharan African nations.

Repeated blood transfusions are not a viable
alternative to erythropoietin.  Blood transfusions add
more nitrogenous impurities to the body of the
uraemic patient. Also, blood for transfusion is
increasingly becoming scarce and expensive. The risk
of transmission of deadly blood borne infections is a
reality in spite of pre-transfusion screening, while
repeated transfusions may lead to the development
of HLA antibodies [29].  From the foregoing therefore,
recombinant erythropoietin remain the treatment of
choice for anaemia in CKD every where in the world.
Government driven intervention that will ensure the
regular access to erythropoeisis stimulating agents
(ESA) and dialysis in the care of patients with End
stage kidney failure becomes inevitable in resource
poor countries such as Nigeria and other sub-Saharan
African countries.

Abnormalities in the other haematologic indices
studied were few. The high rate of elevated
erythrocyte sedimentation rates (ESR) could be
explained by the high rate of anaemia and the
evidence of possible infections in the patients. ESR
values had negative correlation with both haematocrit
and haemoglobin levels’(r=-0.3, and -0.4
respectively). The presence of neutrophilia (34.2%)
and toxic neutrophils (5.2%) in the peripheral blood
film of some of the patients is a reflection of the
possible presence of pyogenic infections. With the
exception of eight patients (11.4%) with leucocytosis,
from whose urine organisms were cultured, there was
no documented evidence of specific infections in any
of the organ systems, to account for the leucocytosis.
It is however possible that the patients with polycystic
kidney disease and obstructive uropathy may harbour
occult infections that could account for  the
leucocytosis.

We could not determine the exact cause of
the 11% eosinophlia we found in the patients. The
records could not provide any evidence of history of
allergy, or intestinal and systemic parasitic
infestations. It is quite possible the eosinophilia may
have been due to intestinal parasitic infestations such
as hook-worm infestations, which are prevalent in
the tropical environment as ours. Exposure to
angiotensin converting enzyme (ACE) inhibitors may
be a factor as most of the patients, were on ACE-

inhibitors used for their anti-hypertensive and reno-
protective properties. Since the study data were pre-
dialysis data, dialyser membrane (e.g. AN69) induced
anaphylactic reactions was unlikely.

Though 14.3% of the patients had
thrombocytopenia with platelet counts of less than
100,000.0/mm3, none of the patients manifested
clinical features of haemorrhagic diathesis. There was
no record of excessive bleeding during haemodialyis
sessions in spite of heparin dialysis. The absence of
spontaneous bleeding in these patients may be
because none of them had thrombocytopenia below
50,000.0/mm3. Some studies have demonstrated that
functional platelet abnormalities tend to predominate
in uraemic patients[30, 31] .

The peripheral blood film of our patients
showed some abnormal cells (table4). The presence
of microcytes, hypochromia and microcytic-
hypochromia   were indicative of   iron deficiency,
which is common in CKD patients [28, 31].  Causes
of iron deficiency in CKD patients are multi-factorial
and include poor dietary iron intake, chronic
gastrointestinal blood loss, intestinal infestations, as
well as blood loss from dialysis. Iron studies and bone
marrow iron staining were however not done to
confirm iron deficiency state in these patients. The
presence of iron deficiency is however of significant
relevance for effective treatment of the anaemia of
CKD with erythropoietin. In the absence of iron,
recombinant human erythropoietin will not be
effective, as haem would not be incorporated into
the haemoglobin molecule. For optimal response to
erythropoietin therapy the iron deficit in renal anemia
must be determined and corrected with parenteral
iron to replenish the iron stores during erythropoietin
therapy. There are international guidelines [26 ] for
iron therapy in CKD patients. Burr cells and
codocytes are commonly found in the peripheral blood
film of chronic renal patients and are sometimes called
renal failure cells, but they are not pathognomonic of
chronic renal failure[31].

CONCLUSION
This study as in previous local and international studies
confirm anaemia as the dominant and most important
haematologic derangement in patients with end stage
renal disease.  Moderate to severe anaemia is most
prevalent in our patients. The role of anemia as a
major risk factor for poor outcomes in CKD patients
in Nigeria and similar resource poor settings are
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discussed. The central role of optimal erythropoietin
therapy in reversing the deleterious effects of
anaemia, and improving outcomes in CKD patients
is well established. Poor  access to optimal
erythropoietin therapy and optimal dialysis remains
one of the most important challenges facing renal
care in Nigeria.
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Errata

In Volume 3, No. 2 (December) 2008, pages 103-109 in the article “A Two Year
Review of Patients with Chronic Kidney Failure undergoing Heamodialysis in a
New Dialysis Centre in Nigeria: Any New Lesson?” The name of one of the authors
was mistakenly written as Okunlola OO instead of Okunola OO.

The initials of one of the authors of the article “Urinary Abnormalities, Blood Pressure
and Anthropometric Profiles among Students in a Nigerian University” (pages 21-
29) in Volume 4 No. 1 (June 2009) was mistakenly written as PO Ogunro instead of
PS Ogunro.

We regret the errors

Editor
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