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S u m m a r y 
In an a t tempt to add to exis t ing sparse literature on the 
haematologica l p rof i le in chronic renal fai lure (CFR) in 
Nigeria, we have undertaken a comprehensive haematologycal 
sturdy of 39 patients (male 27, female 12) age range 1 l-56yr. , 
(mean 28.8 ± 11.8) w h o had established pre-dialytic CFR. 
T h e mean haema toc r i t w a s 24 .1± 6 .7%(range 12-40%). 
Severe anaemia was found in seven (18%), mild to moderate 
anaemia in 27 (69%) whilst f ive patients were not anaemic. 
Haematocr i t correlated inversely with the degree of renal 
failure as assessed by serum creatinine (r = -0.35, P< 0.05). 
Red cell morphology was variable but the majority of patients 
s h o w e d a n o r m o c y t i c , n o r m o c h r o m i c b l o o d f i lm. T h ? 
ret iculocyte counts / indices were low. The mean total white 
cell count was general ly within normal limits, ranging f rom 
(2 to 10.5 x 109/1) , with a mean of 5.3 ± 2.1x 109/1 and 
s t r iking eos inoph i l i a in 5 pat ients . Platelet count ranged 
between 82 and 35 0 x 109/1 (mean 156.5± 6 5 . 7 x 10 9 / l )wi th 
only 3 pat ients hav ing a relatively low count of <100 x 10/ 
1 .Prolonged b leeding t ime (BT) >9 minutes occurred in 13 
(25.6%). There was no significant correlation between platelet 
count and bleeding t ime r = 0.21, P = 0.34. No significant 
cor re la t ion w a s o b s e r v e d b e t w e e n se rum creat inine and 
bleeding t ime r = 0.09, P > 05 .The bone marrow showed 
p r e d o m i n a n t l y no rmoce l lu l a r m a r r o w but 7 pat ients had 
hypocellulari ty. Myeloid: Erythroid ratio ranged between 1:1 
and 10:1, (mean 3:6:1) and correlated positively with serum 
creatinine values, (r = 0.37, P= 0.048). Bone marrow storage 
iron was absent in two and reduced in six patients. Severe 
anaemia is a c o m m o n feature in Nigeria patients with C R F 
and it strongly associated with the severity of the renal failure. 
The low ret iculocyte count and the tendency for erythroid 
hpoplasia to occur with increasing severity of renal failure 
would necessi tate the use of erythropietin in our patients. 
The increased bleeding tendency in some of the patients calls 
for caution in surgical procedures in these patient. 

K e y w o r d s : Anaemia, chronic renal failure, uraemia, 
haemostatic failure, and bone marrow 

R 6 s u m 6 
Dans une tentative d ' a j ou t e r des e lements de literature sur le 
profi le hacmatologique chez les patients Nigerians souffrent 
d ' insuf i sance renale chronique (CRF) , nons avious enterpris 
an etude haema tologique comprehens ive de* 39 patients (27, 
males, 12 femmelles) ages de 11 a 56 ans (moyeme d ' a g e 
28,8±1 1,8) que avaient etablicnt ure C R F pre-dialiqtique. 
L 'haematocr i te moycnne etait de 211, 1±6.7% (ccart 12 a 
40%) . L ' anemie severe avait cte idcntefier ches sept (18%) 
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des patients, Panemie legere a modereavait ete trouve chez 
27 (69%) des patients, alorsque 5% des patients n'etaient 
pas anemi. L'haematocrite avait correle inversement avec le 
degree denseufisance renale detecte par le teste de serum 
creatine (r = 0,35, P < 0.01). La morphologie des globules 
ranges etait variable, mais la maforite des patients on monties 
des forties sanguins a normoaytes et monochronique. Le 
compte des reticulocytes/ indices etait faible. Laimoyene 
totale du compte des globules blauncs etait generalement dans 
les lime tes normales, et compris entre 2 et 10.5 x 10* I, avll 
more moyimede 5,3 ± 2 , 1 x 109/1 etuneeosnphiliefrappante 
cez 5 patients. Le compte des platelettes sanguines etait 
compris entre 82 et 350 x 109/l (Moyenee 156, 5± 65, 7x 109/ 
1) avle 3 per tients senlevient agant un failshe compte <100x 
109/1. Le temps de signement prolange (BT) > gunites ete 
constate ches avait 13 patients (25.6%). II n ' y avait pas de 
correlation significative entre le compte de platelates et le 
temps de sigmement r = 0,21, P = 0, 34. aucune correct ion 
significative n 'avai t ete observee ntre le taux de cretine 
duplasma et le temps signement r = 0 , 0 9 P>0. 5. La unqelle 
obse rve avait mon t r e de un av ie re p r e d o m i n a n t e des 
no rmoce l lu l a i r e s , na i s chez 7 pa t i en t s il *1 a eu une 
hypercellularite. Le ratio myelide erythroide variait entre 1:1 
a 10:1 ( m o y e n n e 3 ,6 :1) et les va leurs on corre le de 
positivement avec les tanx de creatine du plasma ( r = 0,37, P 
= 0, 048). L'accumulation de fer dans la moellc obsure atait 
asente on reduite cheze 6 et 2 des patients respectivements. 
L'aneuine serve est un trait cammun chez les patients Nigeiran. 
SoufTrant de la CRF et elle est fortement associe a la serve 
rete de l 'nisufisance renale. Le faible corrpte de reticulocyte 
et la tendance de l 'hypophasis des erythroides de survenires 
avc la se erite de Pinsufisance renale necessiterail lintilisation 
de 1'erythropoietine chez nos patients. La tendance crossante 
se signement chez certains des patients appelle a ha pru dence 
dans les procedure chirurgicales chez les patients. 

In t roduct ion 

Anaemia and haemostatic abnormalities are well recognised 
consequences of chronic renal failure and when severe; they 
certainly worsen the prognosis in the patient [1,2,3]. Efforts 
directed at improving the anaemia with the use of recombinant 
erythropoietin has improved the quality of life in CRF patients 
while dialysis therapy has equally improved uraemic bleeding 
[4,5]. Although the haematological profile has been described 
in many cen te rs ou ts ide Af r i ca , there are only a few 
publications devoted to the topic in the, West African literature 
[6]. The dramatic burst of renal activities in Nigeria leading 
to the increase in the number of dialysis centres has compelled 
an appraisal of some of the parameters that directly influence 
q u a l i t y of l i f e in p a t i e n t s w i th C R F . T h e pecu l i a r 
circumstances of the tropics such as social economic and 
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environmental factors and differences in the causative factors 
may impose differences in the haematological profile of these 
patients. 

Materials and methods 
Patients in established CRF, as defined by serum creatinine 
levels consistently above 266 umol/1 and ultrasonographic 
parameters of reduced renal mass and/or poorly defined 
cortico-medullary differention, and increased parenchymal 
echogenicity were identified.[7] Only those who had not 
received haemodialysis or peritoneal dialysis were randomly 
selected for study. Patients were on dietary regimen and fluid 
therapy with no added folate or iron therapy at least 6 weeks 
prior to the study [8]. The daily intake of protein, calories, 
sodium, and potass ium were 30-40 g (mainly of high 
biological value), at least 3000 cal; 40-60 mmol; and 20-40 
nmol. Respectively. Exclusion criteria were blood transfusion 
within the preceding three months, very ill patients requiring 
urgent dialysis and those with haematological diseases, 
particularly sickle cell anaemia, that could primarily affect 
haematological profile. 

All patients had a detailed history and physical 
examination aimed at determining the aetiological factors and 
the severity of the renal failure. Scrum creatinine and renal 
ultrasonography were done to further evaluate the severity 
of the disease. Five millilitres of venous blood collected and 
anticoagulated in EDTA for haematological parameters using 
standard operating procedures [9]. Such parameters included: 
haematocrit (Hct), total white cell count and differentials, 
platelet count, blood film appearance, reticulocyte count/ 
index, haemoglobin electrophoresis and glucosc-6-phosphate 
dehydrogenase (G6PD) screening. Another 5ml of venous 
blood was anticoagulated in lithium heparin for measurement 
of plasma creatinine in the routine laboratory. Bleeding time 
was obtained using Ivy's method [10], and bone narrow 
aspiration biopsy from the sternum was undertake with 
patient's consent. 

Blood and fixed marrow films were stained using 
Leishman's stain. These films were observed for morphology 
of the cells. Other fixed marrow films were stained with Perl's 
stain graded for the presence or absence of iron as follows: 

haematological parameters were determined using simple 
linear regression. 

Results 
Table 1: Haematological parameters of patients with chronic 

renal failure. 

Parameters Range Mean SD Normal Range 
Age (yrs) 11-58 28.8 ±11.8 
Haemtocrit (%) 12-40 24.1 ±6.7 Male 47±7 

Female 42± 5 

WBC (xl09/l) 2-10.5 5.3 ±2.1 2-11 
Platelets (x I09/1) 82-350 156.5 ±65.7 90-400 
Bleeding Time 3.5-30 8.1 ±5.5 3-9 
(min) 

50-110 Scrum Creatinine 266-2892 1130 576 50-110 
(pmol/1) 
Myeloid: 1:1 -101 3.6:1 3-4:1 
Erythroid (M:E) 
ratio. 

Table 1 shows the means and standard deviation of the various 
parameters studied. Thirty-nine patients, comprising in 27 
males and 12 females aged between 11 and 56 years, with a 
mean age of 28.8 ± 11.8 years participated in the study. 

CRF was attributable to chronic glomerulonephritis 
in 16 (41%), hypertensive disorder in 14(35 %) adult 
po lycys t i c k idney d i s e a s e in o n e ( 2 . 6 % ) and o the r 
unclassifiable diseases, being a combination of conditions 
including diabetes mellitus, hypertension and proteinuria in 
eight (20.5%). Serum creatinine ranged from 26 to 2,8925. 
pmol/1, with a mean value of 1130.3 ± 5767 mol/1. The 
haematocrit ranges from 12-40%, means 24.1 ± 6.7%. Severe 
anaemia (Hct < 18%) occurred in seven (18%), moderately 
severe anaemia (Hct between 26 and 35%) in (28%) whilst 
five (13%) patients were not anaemic. The reticulocyte count 
/ index ranged between less than 1 and 2%. There was a 
significant inverse correlation (r = -0.35, P < 0.05) between 
haematocrit value and the severity of renal failure as assessed 
by serum creatinine (Fig. 1). 

Absent 0 No stainable iron 
1+ small iron particles just visible in 

reticulum cells using oil objective 
Reduced 2+ small, sparse iron particles in 

reticulum cells visible at a lower 
power 

Adequate 3+ Numerous small particles in 
reticulum cells 

4+ Larger particles with a tendency to 
aggregate into clumps 

5+ Dense, large clumps 
6+ Very large clumps and extracellular 

iron [11] 

Statistical analysis 
Absolute figures and / or means ± standard deviation (SD) of 
the parameters measured are stated while the comparison of 
means was done with Mann-Whitney- U test. The relationship 
between variables especially the severity of renal failure and 

I ho re lauonship b e t w e e n s c r u m croat inmo a n d haematocr i t 
showing a significant nega t ive correlation 

Blood films showed a varying degree in red cell morphology, 
with the majority of patients showing a normochromic picture 
and 11 s h o w i n g m o d e r a t e a n i s o p i o k i l o c y t o s i s and 
hypochromia. 

HAEMAIOCRIT <•/.) 

3 0 0 0 . 
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The total whi te cell count was within normal range 
between 2 and I0 .5x 10/1, with a mean of 5.3 ± 2 . 1 x 10/1. 
Whi te cell different count was as fol lows; neutrophils ranged 
between 16 and 90%. (mean of 57 ± 20%); lymphocytes 10-
6 3 % (mean of 33 ± 1 3 % ) and eosinophilia 12±15%. The mean 
abs lu te eos inoph i l coun t w a s 0 .65 ± 1.35 x 109/1. F ive 
pat ients had eos inophi l ia with counts ranging between 1.0 
and 5 .9 x 109/1. Th i s w a s associated wi th loaisis in one 
pat ient . A rela t ive neu t roph i l l eucocytos is occurred in 3 
pat ients with neutrophi l ranging between 75 and 9 0 % of total 
W B C . 

Platelet coun t s ranged f rom 82 to 3 50 x 109/1, with a 
mean of 156.5 ± 65 .7x109 /1 . Values be low 100 x 109/1 were 
obta ined in 3 pat ients . B leed ing t imes ranged f rom 3.5 to 30 
m i n u t e s wi th a mean of 8.1 ± 5 . 5 m i n u t e s . Pro longed 
b leeding (> 9 minutes ) occurred in 13 (25 .6%) patients. N o 
significant correlation was observed between serum creatinine 
and b leed ing t ime (r = 0 .09 , P > 0 .05. There was also no 
s ignif icant corre la t ion be tween platelet counts and bleeding 
time, r = 0 .21 , P — 0 .34 . B o n e m a r r o w examinat ion was 
possible in 32 pat ients seven of w h o m showed hypocellularity 
whilst the o thers w e r e normcel lu lar . T h e myeloid/erythroid 
( M : E ) rat ion ranged f r o m 1:1 to 10:1 with a mean of 3:6:1. 
M : E rat io s ign i f ican t ly corre la ted posi t ively with the degree 
of renal fa i lure as d e f i n e d by se rum creatinine, (r = 0.37..P = 
0 .048 ) Fig . 2 . 

Fig.2 Relat ionship of M :E ratio and Serum creatinine 

S E R U M C R E A T I N I N E (umol/ l ) 

B o n e m a r r o w s to rage i ron w a s a d e q u a t e in 2 1 (65 .6%) , 
reduced in 6 (18 .7%) , negat ive in 2 (6 .2%) bu t technically 
diff icul t to assess in 3 (9 .4%) . M e g a k a r y o c y t e were present 
in adequa te amoun t except in 3 pat ients in w h o m they were 
reduced. G 6 P D activity was def ic ient in two of the 11 patients 
in w h o m it was assessed. 

D i s c u s s i o n 
Anaemia is a f requent f ind ing in pat ients with established 
C R F and the degree is inf luenced by the under ly ing disease, 
t he sever i ty of renal fa i lure and some t imes the m o d e of 
t rea tment [1 ,12 -15] . T h e f ind ing of anaemia of vary ing 
sever i ty in ma jor i ty of o u r pa t ien ts is in agreement with 
observa t ions of o ther workers in this part o f the world [6]. 
M a n y factors have been incriminated in the etiology of the 

anaemia of CRF. These inclgde bone marrow hypoplasia, 
increased red cell destruction, increased tendency to bleed, 
while reduced erythropoietin production and uraemic toxins 
have been considered fundamental ly responsible [12,-16]. A 
significant inverse relationship was observed in this study, 
be tween haematocr i t and se rum creat in ine , which is in 
agreement with the findings of other researchers [ 14,15], thus 
indicating that the severity of the renal failure is an important 
factor in the pa thogenes is o f anaemia in this condi t ion. 
However, the one marrow hypocellularity in some patients 
and prolonged bleeding t ime (> 9 min) in some others might 
have contributed to the anaemia. Generalised bone marrow 
hypoplasia reported by Oluboyede and Williams [6], was 
not observed in this study as the majority of patients had 
normocel lu lar marrow. In spi te of this, however , it was 
observed that the higher the M.E ratio the worse the uraemia 
as reported by Gallen and Limarzi [17]. This suggests that 
patients with severe disease have a tendency to have erythroid 
hypoplasisa and may, therefore, benefit f rom erythropoitin 
therapy. The total white cell count of patients in the present 
study was within normal range for the general population in 
this environment. [18] Neutropenia (absolute neutrophilia 
count < 1000/ emm) was not seen in any patient, which 
confirms that the bone marrow hypoplasia observed here, 
did not affect the granulocyte series. On the contrary, relative 
neu t roph i l i a w a s f o u n d in a f e w pa t i en t s bu t w i t h o u t 
hypersegmentation of neutrophils as observed by Jaleel et 
al. [19]. The cause of the relat ive neutrophi l ia was not 
investigated, however, infection may have a role to play . 
Eosinopilia (absolute count >1000/cmm was not common 
and w h e n it o c c u r r e d it was a s soc ia t ed wi th pa ras i t e 
infestation. 

Haemostatic failure has been described in C R F and 
is attributed largely to uraemia induced platelet dysfunction 
[2,20]. The observation of mild thrombocytopacnia (platelet 
c o u n t < 100 x 109 /1 ) in o n l y 3 p a t i e n t s and ye t a 
d i sp ropor t iona te ly large n u m b e r of 13 pa t ien ts hav ing 
prolonged bleeding would suggest that platelet dysfunction 
could occur in the presence of a normal platelet count. A 
similar observation was reported by Panicucci et al. [21] 
w h o a l s o o b s e r v e d tha t b l e e d i n g d i s o r d e r s due to 
thrombocytopaenia may occur only at levels lower than 50 x 
109/1. In the present study, we did not observe a significant 
correlation between bleeding time and severity of CRF as 
assessed by scrum creatinine and thus B T could not be used 
to predict the severity of C R F and this is in agreement with 
the observation of Castaldi et al. [22]. 

Bone marrow storage iron was used to assess the iron 
status of patient in this study, rather than serum ferritin (an 
acute phase protein,) t ransferr in and total iron bui lding 
capacity because of limited resources. The observation of 
reduced or absent storage iron in up to 2 5 % of patients, in 
this study , is in agreement with that of Odutola et al. [23] 
but contrasts with data f rom Eschbach and Adamson [12]. 
Iron supplements should thus be recommended to patients 
wi th b lood f i lms s h o w i n g ev idence of iron def ic iency 
irrespective of the severity of CRF. The contribution of G6PD 
deficicncy to anaemia in the patients in whom it occurred 
was probably negligible but its presence calls for caution with 
the use of drugs that may provoke haemolysis. Only a few 
patients were screened for G6 PD activity, a major limitation 
to the interpretation of this finding. 
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