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ABSTRACT
Two-hundred Nigerians (65 years and above) were studied and compared with control (18-50 years). Haematocrit, haemoglobin, mean corpuscular haemoglobin concentration, mean corpuscular haemoglobin, mean corpuscular volume, platelets and ferritin were analyzed.
Mean ferritin levels were 105 ± 30 µg/L and 72 ± 10 µg/L (males and females respectively). Mean
MCV, MCH and MCHC were 94.6 ± 9.0 fl, 93.6 ± 9.0 fl, 31.5 ± 3.0 pg, 31.4 ± 4.4 pg, 348 ± 30 g/L,
and 347 ± 42 g/L. Mean haematocrits were 37 ± 4%, 36 ± 4%, while mean haemoglobins levels were
132 ± 24 g/L and 129 ± 1 g/L. RBC counts were 4.1 ± 0.8 x 1012/L, and 4.0 ± 0.5 x 1012/L. Mean total WBC counts were 6.4 ± 1.5 x 109/L and 6.3 ± 0.7 x 109/L; mean platelets were 170 ± 60 x 109/L,
184 ± 5 x 109/L. All haematological parameters were similar in both aged males and females, except ferritin, haematocrit, RBC and haemoglobin, which were significantly higher in males (p< 0.05). Significant sex differences exist in all the parameters, of control except MCV and total WBC count. There were significant differences in all the haematological parameters between the controls and the aged (p< 0.05), and between the
aged (65-84 years) and the very aged (85-105 years) (p< 0.05).
Reference haematological range needs to be established for the elderly Nigerians.
Key Words: Ferritin, Haematological tests, Aged, Nigerians.

ÖZET
Sa¤l›kl› görünen yafll› Nijeryal›lar’da ferritin ve di¤er hematolojik de¤erler
Altm›flbefl yafl üzeri 200 Nijeryal›, hematolojik de¤erleri aç›s›ndan kontrol grubu (18-50 yafl) ile karfl›laflt›r›ld›. Hematokrit, hemoglobin, MCV, MCH, MCHC trombosit say›lar› ve ferritin düzeyleri saptand›. Ortalama fer-
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ritin düzeyleri kad›n ve erkekler için s›ras› ile 105 ± 30 µg/L ve 72 ± 10 µg/L bulundu. Ortalama MCV, MCH
ve MCHC ise 94.6 ± 9.0 fl, 93.6 ± 9.0 fl, 31.5 ± 3.0 pg, 31.4 ± 4.4 pg, 348 ± 30 g/L ve 347 ± 42 g/L
bulundu. Ortalama hematokrit ise %37 ± 4, %36 ± 4, ortalama hemoglobin 132 ± 24 g/L ve 129 ± 1 g/L,
alyuvar say›mlar› 4.1 ± 0.8 x 1012/L ve 4.0 ± 0.5 x 1012 L, ortalama lökosit say›lar› 6.4 ± 1.5 x 109/L ve
6.3 ± 0.7 x 109/L ortalama trombosit 170 ± 60 x 109/L, 184 ± 5 x 109/L olarak bulundu. Erkeklerde ferritin, hematokrit, RBC ve hemoglobin yüksek bulunurken (p< 0.05), di¤er parametreler kad›n ve erkeklerde ayn› bulundu. MCV ve lökosit say›s› d›fl›nda di¤er tüm parametreler kontrol grubundaki cinsiyetlerden farkl› bulundu. Kontrol grubu ile yafll›lar aras›nda tüm hematolojik parametrelerde farkl›l›k bulundu (p< 0.05). Ayn› zamanda yafll›lar (65-84) ile çok yafll›lar aras›nda (85-108) da anlaml› fark bulundu (p< 0.05).
Nijeryal›lar için referans hematolojik de¤erlerin belirlenmesi gereklidir.
Anahtar Kelimeler: Ferritin, Hematolojik testler, Yafl, Nijerya.

INTRODUCTION
The life expectancy in Nigeria has increased tremendously from 47.3 years in 1900
to 71.3 years in 1973[1]. Chances of survival
have increased with improvement in quality
of life. This has shown that aging is not
synonymous with disease and that a healthy
old age is certainly possible[2].
A number of factors affect haematological
parameters in healthy state; such as age,
sex, race, and environment, particularly altitude[1]. Haematopoietic (red) marrow occupies the entire capacity of the bones at birth. In
old age there is increased replacement with
fatty marrow[2]. This may affect the haematological parameters and result in different reference range for different age groups.
The haematological reports in Nigerians
are centered on neonates, children and young adult while little or nothing is known
about our aged subjects[3-5].
Many workers in this environment have
documented significant differences in the values obtained in Nigerians compared with the
Caucasian values. From the work done on
haematocrit values on 338 singleton normal
Nigerian neonates, the mean obtained for
cord blood of Nigerian neonates is higher
than that obtained for the white population
60.8% and 51% respectively[6]. From four
weeks onward, the haematocrit in Caucasians is higher than that in Nigerians[6]. Another worker reported a difference between the
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Caucasians and Nigerians in a study of 704
children aged 1 to 10 years[7]. A report from
the work on individuals aged 10-19 years revealed that the lower limit of parameters studied were significantly lower than the lower
limit in the Caucasians[8]. Other workers revealed that the lower limit of the haemoglobin and haematocrit were markedly lower
than that found in the Caucasian adults[5].
Although there is no evidence yet that the
effects of aging on marrow proliferative capacity, or ultimately on steady-state blood counts, are clinically significant within existing
life-span, magnetic resonance imaging and
histological sections estimations have confirmed a significant decrease in marrow cellularity with age[9-11]. In this context it is desirable to establish what can be regarded as a
reference haematological values for the aged.
It may be tempting to assume that blood counts may be low in the elderly because of the
established fatty changes in the marrow with
age, there is need to prove that this is truly
so. Otherwise a small drop in haematocrit or
haemoglobin which may be an early pointer
to an occult neoplasm in the aged may be
missed. The present communication is an effort to bridge the gap in our knowledge as regards reference values of some haematological parameters in elderly Nigerians.
MATERIALS and METHODS
Two-hundred healthy persons (100 male
and 100 females) aged 65-105 years who we-
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re attending the NISWREP (Nigeria Society
for the Welfare of Retired and Elderly Persons) out-patient clinic at Gbaja Health center in Surulere, Lagos were studied. A hundred healthy young adults blood donors (60
males 40 females) aged 18-50 years from National Orthopaedic Hospital, Igbobi and Lagos University Teaching Hospital, Idi-araba
were included as control group. Informed
consent was obtained from all the subjects
and none was clinically ill at the time of
study. Physical examination was done to eliminate those who were ill. Those with peptic
ulceration and haemorrhoids were excluded.
Those included were those who had no
symptoms or signs of disease. Stool microscopy was performed and those with worm infestation were excluded.
Blood film for malaria parasite was used
to exclude those with malaria.
8 mL of blood (5 mL in EDTA bottle and
3 mL in plain bottles) were collected from
each subject. Haematocrit, hemoglobin concentration, MCHC, MCH, MCV, WBC and platelet count were determined using coulter counter ACT 8. The sera stored at -20°C were
analyzed in batches for ferritin using DAKO
sandwich ELISA method[12]. Blood films were stained and examined for malaria parasites by a single microscopist using x 100-oil
immersion lens x 7 eyepieces. One hundred
fields were examined before a slide was declared negative[13]. Erythrocyte sedimentation
rate was determined by westergren methods[14].
The statistical analysis was by student’s
t-test and level of significance taken as p<
0.05. For the purpose of data analysis the elderly were divided into two groups viz:(i) The aged (65-84 years) and,
(ii) The very aged (85-105 years).
RESULTS
Three hundred samples were collected
but only 285 were fully analysed. Others were either lysed or clotted.
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The mean ages of the aged subjects studied were 74 ± 8 and 73 ± 8 years for males and
females respectively. The results of the ferritin
and haematological parameters are shown in
Table 1. The mean haemoglobin values were
132 ± 20 g/L for males and 128 ± 10 g/L for
females, and mean haematocrit was 37 ± 4%
and 36 ± 4% for males and females respectively.
All the other haematological parameters
were similar in both males and females elderly subjects except ferritin, haematocrit,
haemoglobin and RBC count. Values for males were significantly higher than that for the
females (p< 0.05) (Table 1).
There was significant difference between
the male control group and male aged population in all the parameters compared except
MCH, which was similar for both groups.
There was significant difference between the
female control group and female aged population in all the parameters compared except
haemoglobin, MCH, MCHC and RBC which
were similar for both groups (Table 2). There
was a significant difference between all the
parameters except MCV and MCH, WBC and
MCV in females of the aged (65-84 years) and
the very aged (85-105 years) (p< 0.05). There
was also a significant difference between all
the parameters in males of the aged (65-84
years) and the very aged (85-105 years) (p<
0.05) (Table 3).
DISCUSSION
This study confirmed that there is significant difference in the haematological parameters between the aged and the young
adults and also between the aged and the
very aged as has been observed in earlier reports[15].
From birth there is an initial rise in these
parameters from days one to three followed
by a gradual drop till three to six months.
Again there is gradual rise between six
months and two years till young adulthood,
the lowest values are observed mainly in the
oldest subject[15].

73

Odunukwe NN, Imonugo IO, Akanmu AS, Nnodu OE, Okany CC,
Akinsete I, Ahmed OA, Efienemokwu C.

Ferritin and haematological values in healthy elderly Nigerians

Table 1. A comparison of ferritin and haematological parameters in the aged male & females

Parameters

Male

Female

Mean ± SD

Mean ± SD

Difference

Haematocrit %

37 ± 4%

36 ± 4%

p< 0.05

Haemoglobin (g/L)

132 ± 20

128 ± 10

p< 0.05

RBC (x 1012)

4.1 ± 0.6

4.0 ± 0.5

p< 0.05

MCV (fl)

94.8 ± 8.1

93.6 ± 9.0

p> 0.05

MCH (pg)

31.5 ± 3.4

31.4 ± 4.4

p> 0.05

MCHC (g/L)

348 ± 30

347 ± 42

p> 0.05

WBC (x 109)

6.4 ± 1.5

6.3 ± 1.7

p> 0.05

Ferritin (µg/L)

105 ± 30

72 ± 10

p< 0.05

Platelets (x

109)

170 ± 60

184 ± 52

p> 0.05

Age (years)

74 ± 8

73 ± 8

p> 0.05

ESR (mm/hr)

45 ± 2.7

43 ± 2.5

p> 0.05

Table 2. Comparison of ferritin and haematological parameters between the aged and control (young adult)
Male Mean ± SD
Parameters

Control

Age (years)

31 ± 6

Haematocrit %

44 ± 4

Control

Aged

Difference

74 ± 8

29 ± 6

73 ± 8

0.00

37 ± .4.4

3.8 ± 3

36 ± 4

0.02

151 ± 17

132 ± 25*

128 ± 12

126 ± 18

0.35

5 ± 0.5

4.1 ± 0.6

4.2 ± 0.5

4.0 ± 0.8

0.08

MCV (fl)

101 ± 8

94 ± 8

100.4 ± 2.9

98.4 ± .4

0.00

MCH (pg)

30 ± 2

32 ± 3

30.4 ± 3

31.4 ± 4.4

0.20

338 ± 15

348 ± 30

334 ± 14

347 ± 42

0.10

7.3 ± 1.7

6.3 ± 1.5

7.4 ± 1.4

6.3 ± 1.7

0.00

Hb (g/L)
RBC (x

1012)

MCHC (g/L)
WBC (x

109)
109)

Aged

Female Mean ± SD

240 ± 76

120 ± 60

220 ± 70

184 ± 52.0

0.00

ESR (mm/hr)

6±3

44 ± 2.7

11 ± 4

43 ± 2.5

0.00

Ferritin (µg/L)

97.8 ± 46

105 ± 30

66.5 ± 21

72 ± 10

p< 0.05

Platelets (x

This observation may be as a result of the
replacement of the red marrow by fatty tissue (yellow marrow)[2]. Increasing replacement of red marrow by fatty tissue with increasing age has been reported[2]. It has been
reported that the cellularity of the marrow
decreases with increase in age with subsequent decrease in the haematological parame-
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ters. Significantly higher values have been
recorded for myeloid clusters and colonies of
erythroid progenitor cells in young adults
when compared with the elderly subjects[16].
However, apart from replacement of the
red marrow with fatty marrow being the reason for decrease haematological parame-
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Table 3. Effects of increasing age on heamatological parameters
Male
Aged
65-84 yrs
n= 100
Parameters

70 ± 2

Haematocrit %

Aged
65-84 yrs
n= 29

Very aged 85-105 yrs
n= 52

Mean ± SD

Age (years)

Female

94 ± 8

Difference
p< 0.05

Very aged 84-105 yrs
n= 19

Mean ± SD
68 ± 6

90 ± 8

Difference
p< 0.05

38 ± 4

33 ± 1.2

p< 0.05

33 ± 3

30 ± 4

p< 0.05

Hb (g/L)

132 ± 17

116 ± 25

p< 0.05

120 ± 12

112 ± 18

p< 0.05

RBC (x 1012)

4.2 ± 0.5

3.9 ± 0.4

p< 0.05

4.0 ± 0.3

3.6 ± 0.7

p< 0.05

94 ± 5

95 ± 8

p< 0.05

96 ± 2

94 ± 4

p< 0.05

MCV (fl)
MCH (pg)

32 ± 4

31 ± 3

p< 0.05

30.4 ± 3

31 ± 4.2

p< 0.05

MCHC (g/L)

353 ± 5

340 ± 30

p< 0.05

334 ± 14

347 ± 4.2

p< 0.05

WBC (x 109)

6.6 ± 1.7

6.3 ± 1.5

p< 0.05

6.4 ± 1.4

6.3 ± 1.7

p< 0.05

176 ± 76

160 ± 20

p< 0.05

184 ± 70

166 ± 72.0

p< 0.05

Platelets (x

109)

ESR (mm/hr)

40 ± 3

48 ± 27

p< 0.05

51 ± 4

62 ± 5

p< 0.05

Ferritin (µg/L)

99.8 ± 9

115 ± 2.0

p< 0.05

68.5 ± 2

72 ± 10

p< 0.05

ters, low intake of micronutrients and calories may contribute to decrease haematopoiesis[17].
The mean MCV was significantly higher
in the young control group when compared
with the aged. This is contrary to what was
reported for Caucasian population, where
there was significant increase in MCV as age
increases[18]. The explanation given for the
Caucasian population was that it could be as
a result of habitual cigarette smoking by the
aged Caucasian[18]. We think that the reversal of the ratio of MCV in our study could be
perhaps, that the elderly has increased tendency to vasculopathy with attendant roughness of vascular endothelia surfaces. This
may cause microangiopathic lesions with
loss of red cell membrane and reduce MCV of
the elderly red cells and the observed increase in fractions of dense red cells in the aged
may be a consequence of this phenomenon[19]. Because of reduced surface area of
dense cells, MCH may be high and osmotic
fragility may increase[20]. Although the mean
MCV value in the aged was 14 fl lower than
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that found in young adult, this lower value is
still higher than the values obtained for aged
Caucasians. The high MCV (101 fl) in young
adult Nigerians found in this study has not
been documented previously. Previously unreported values was 84 ± 7 fl. Of recent however, an unpublished MCV value was said
to be about 100 fl. Perhaps difference in methods of determination may be held responsible. The recent report were determined by
electronic means while previous by manual
method. It is also possible that the general
increase in MCV observed in this study may
be related to asymptomatic malaria parasiteamia that is common in Nigeria and in most
malaria endemic areas. This may result in
low grade haemolysis and this supports our
earlier report[21,22]. It is known that in haemolytic anaemia MCV is usually high. Also
it could mean that the general population
both young and old have low serum folate or
low serum vitamin B12. The former may be
more likely knowing that folate is not heat
stable and that most Nigerians tended to eat
overcooked meals.
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The higher ferritin values we have documented in the elderly is unlikely to be associated with increased iron store. It is also unlikely that the observed raised MCH values is
related to increased ferritin values because
serum iron in the elderly actually falls despite a definite rise in serum ferritin levels[19].
Thus the raised ferritin levels may indicate an
acute phase reactants protein in the elderly.
White blood cell count was significantly
higher in the young adult when compared
with the aged (p< 0.05). This observation is
different from what was reported earlier by
Zaino[23]. Nevertheless there is no significant
difference when compared between sexes for
both groups (p> 0.05). This observation is similar to the report of Ukaejiofor et al[24].
Lower WBC count observed in the aged
could be as a result of decreased cellularity
of the marrow as age advances[10,25].
There is no significant difference between
the platelet counts of the aged males and females (p> 0.05). However there is a significant difference between the platelet counts of
the aged when compared with the control
group (p< 0.05). The mean platelet counts of
the aged (120 x 109/L) being lower than that
of the young adult (240 x 109/L). This again
may be as a result of the decreased cellularity of the marrow with advance in age[10,25].
The sex disparity in serum ferritin levels
supports earlier reports. Serum ferritin levels
rise from a median of 25 µg/L to 94 µg/L in
males in the third decade, and increases slowly thereafter to a median of 124 µg/L above
45 years. In females the levels remain low
until middle age and increase from 25 µg/L
to 89 µg/L at menopause[26].
Significant higher ESR observed in the
aged, might be as a result of multiple factors
that are common with increase in age. The
rate of fall of the red cells (ESR) is influenced
by a number of factors. Relative decrease in
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PCV and Hb as age increases may create a
wider gap in RBC/plasma ratio, which will
augments rapid sedimentation.
Rouleaux formation augments rapid sedimentation of red cells. Rouleaux formation is
common with increase in fibrinogen and other acute phase proteins. Fibrinogen and
acute phase proteins (haptoglobin, ceruloplasmin, reactive protein etc) are reported to
increase with age, as a result of inflammatory responses of tissues in the ageing process[26].
It is evident that haematological parameters in the aged are different from that of the
younger subjects. However the reference Haematological values available now in Nigeria
does not have any reference for the aged.
Judging from above observations one can
confidently conclude that there is need for a
separate reference haematological values for
the aged in Nigeria. The higher MCV and
WBC count observed in the younger group
may support our hypothesis that the general
higher MCV compared with Caucasian report
may be as a result of frequent malaria attacks in our environment or asymptomatic
malaria parasiteamia. It is also important for
further studies to be done to ascertain the
actual causes of the high MCV observed in
this study.
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