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We stisdied 300 apparently healthw residents of Lagos aged 16-57 vears. Their mean ferrioin levels were

99.6 = 50.5 po/l fmenaged 20570 and 66.5 = 44 pgd) [women aged 202530 in aparasitacmic mdividuals. In
parasiracmic subjects, mean feeritin levels were 1331 = 48.3 pp) imen aged 20-541 and 114.8 = 310 pedd
swomen aged 16301 Mean haematecnt values for aparasitacmic males were 45.7 £ 5.6% and 372.9 = 5% for
females. while mean hacmoglobin levels were 1332 = L5 pe/land 124 = 3 pg'll respecrively, The mean va-
lues for MOV imean corpuscular valume), MCH (mean corpuseulars haemeglobinl, MCHC [mean corpuscular
haemoglobin concentration) were 1017 = 8,306 = 2.2 pp, 335 = 04 g 1and 998 = 1006, 281 = 6.5 pg,
wmol L Adl haemarological paremerers
measired seere similar in barh malaria parasttasmia pesitive and nepative subjects, except ferritm level which
was significanthe higher in parasiaemic vadividuals (P <0 0.03) Ferrinm eancentratien and malaria density
0.05) were positively corredated. Fernnn levels of sulvects imfecied
wath (fesmodion fdcpparamowere simmficanthy higher than af those infected with £ nralaviac (P <2 0063,
Henee ferntm estimaniom without examination for malarea parasitarmia in a malaria-endemic region such as
Nipena wsonor relubile. Asempiomane malang parasacnna ereases the ferntin level, Considering the mean

ferrtan Jevel we faund i normal sabijeers ona balanced dier, rounoe iron supplenmentatoen may not be neces-

correspondence Dr NN, Odunukwe, Nigernan Insritere of Medical fesearch, PALB. 2013, Yaba, Lagos,

serum ferritin has been reported in sympromatic malzariz in-

Summary
3535 = 6 e/l Serum von levels were 342 = § pmotr ] and 295 = 77
== .76 mmales, r = 074 1 females, P <
<ary i the ereanment af malaria-induced anaemia i Nigeria.
keywords forriin apparcacly healthy, malaca parasitaenia. adalo Lagos
Nigeria
Introduction

Mild sron deficiency is frequently nat detected by simple hae-
matclogical measurements in commuminy surveys because of
overlap in the values of the iron deficient and normal subjects
(Garby 19700 I an iron-deficient state, the iron store (s de-
plered first before signeficant changes are neticed in serum and
ervthrocyie iton concenrranien {Cook ef al. 1974), The serum
ferriein tevel is widely aceepred asan accurate indicator of body
ey szare [Bezwoda of @l 1979, being the anly factar that can
give a semiguanntative indication of the levels of stomge irn
(Worwood 19974 lis measurement is thus useful in the diag-
nosis of sren deficiency anacmia and iron overload [hilips

et al, 19861 Serum ferntin increases as iren accumulares in the

tron stote and decreases as storage iran levels drop. Increased
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feczion (Qluboyede & Topley 1981; Fieming 1952; Das er al.
1997, Stoltzfus et al. 19971 liver discase, malignancies {Beptley
& Williams 19740, haemolvsiz and ineftective erythropoiesis
{Philips &2l 1988; Swolrzfus et al. 1957 ). The haematelogical
parameters commonty used for diagnesis of iron deficiency
anacmia — mean corpuscular volume, mean corpuscalar hae-
moglehin concentration, haematocric and haemoglobin le-
vels — only become ahnermal after sron stares have been mea-
surally reduced.

In malara-endeme conmtries of Africa, asympramane ma-
laria infection is commen, and it has always been a subject of
debate whether this constiteres asignificans discase burden
thar should be treared. The indicator far health risk by asvep-

romatic parasitacmin kas always been whether such infeered
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parsons have lower haemoglobin eancentracion than uinin-
fected pereons, Bur since haemeglabin concentranion is nat thie
mest sensitive meastre of blood loss through low grade hae-
molvsis, a false nocian of dhe iron balance statns may be oh-
ranid insoch individuals. We examined the iron status of Ni-
genans with asvmptomatic malari parasitzemaa and
compared it with thatof malaria parasite-free subjects, Ferritin
and serum iron levels as well as hiematecric, haemoglobin,
MOV, MCHC, MCH,WEBC {white bload cells), and RBC (red
bloed cells) were measured 1o see wherher ferrirg would de-
tect differences not revealed by the usual haemartological para-
meters, This should throw further Light on the porential ha-
zards of ASVMPLOMATIC pacasitae i,

Materials and methods

Three bundred apparendy healthy adulis {200 males, 100 fe-
malest aged 16-37
fesrmied consent was ohoaned fromm all subyects and nope were

vears residing i Lagos were studied. [n-

climeathe b ar the nme af seudv Those with fever, chalassacmia
and penotype S5 woere excluded. The parncipanes were asked
about their age, lsrory of Bood tsansfasion, vse of malara
prophyvlacnics, and underwent physical examinarion o dentify
rhnse swharwere L Subpeers were comsidered healehy if they had
tosyutpiams o sgens of diseases and therr remperarare was
pormal, 10 ml e bload (5 mlia EDTA botele and 3 mim glan
frorrhe b were collected fram cach. Haemarocrtn, W BC, haemo-
elabin, RBC, MCH, MCHC and MOV were derermined using
Meod im EDTA boerles by Coulier covnter model 5. Hagmo-
alosbun cleetrophyresis wdennufy those sorch thatassaemia and
senotype 95 was done on cellunbose acetare pager. The serawere
storedd ar =20 7€ aied amalvsed i bagches for fernin using the
PARO wurdwich ELUSA methend (Revenane 19831 The fercitin
standand was supplied by Navonal Instirure tor Biolgpical

Table | Comparion of haemaalogial parametersand fernitin fevels Becween malisia pardsgaema-posinee
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Standard and Control i Flertfordshire, UK, Serem sron was
analysed by the calorimerric test merhed (Garcia 197%; Brivio
ot al. 1981 Tabaceo of of. 19811 Thick blood films were Giemsa
stained and examined tor malara pamasites by asingle micro-
h{.’t’}pin[ using a X 100 ol immersion lens and =<7 (S E‘pit’l.’l.‘, One
hundred felds were examined before a shde was declared ne-
gative [WHO 19910, Thin Boad Hims were stained wirh Leish-
man's stain and examined for red cell morphology and malacia
parasite species idenrification,

Sraristical analvsis was by student’ ¢ 1est and the level of sig-
nificance taken as P =2 0.05 FigP [Sefrware Carparation, Dur-
ham, NC, USAT was used for the graphics,

Results

None of the 300 sulyjects had vpderzone Bood teassfusion,
onty two had domued Bood for reansfusion and nove was ou
malaria prophylaceios, The hacmatedngical paramerers amdiron
starus of Wl partcipanes are presenced i Tables Land 2. The
mrean ferrit leveds af aparasiticmn: silyeces were

996 £ ALY pa Loeoahes ir = L3 and 63 = 44 pe bin
females o= T The mean fernpm levels for parisicacnnc
subjeces were L3N] = 4803 e Haalesl andd 114 = ST e |
CFemalest Mean bermom i sl o infected with 2 flciprien:
and Posadiriewas 230 = 56 pa Land 123 = 546 pg |Lore-
spectiveln The meanvitlues For MOV, MOH MCHC were
FOLT 2836l 3 = L2 pp, 335 =
998 = 100 29 2 0.8 pu, 338 = 6 Limwomen. Secum

4 e b men and

icomwas 349 =15 poad Hoemalesand 28.2 = 125 gl
foor females.

O comparison of dadt berween malaria parisie-positag
and newanve subyects, oo the seeum fereitin level was found e
be stpmficanly gher i the malaria pagasire-positve sibyjecrs
(Tables Tand 2; £ < 0,035 Thie highest ferriom level was oh-

ad e wiahes

Malarm-posuwve g = 570

Range

_Mean = 5D

Malana-neganeve e = 113

Meanz SD_ Dufererice

Haemoglobin (HB) (™' A-i7T [|hE 3 14 i
Hasmarowns {prerceniige 3433 434 £ 4 s
RBC) =Y 3.5-43 4.9~ 64 s
MoC 217! 3003710 JI8] £ 60 1N4- 350 | s
MCH (g 2IH-_G5K H.: £ 30 24.7-35.1 3, it
MOA 8$2-114 (e~ 54 Hi-114 1.7 0
S demae id TN -y 134922 n i
Serorm Foreman Guel 4 fih, 22654 [33.) 243 {6.8-182.7 9o = S.F 0l
Serunn i gmell ) +4.3-778 .3 154 13=7T7 % 142 =14da vy
A iveiry 20=57 3.3 2 8.8 20—k RANE S i
il = remeahiter = W7 L pr = preoscam; HE = iemeglobon, MP = maiang parasite: 5s = ot suombicant
(0 Bear RoZd 583
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Table 2 Camparison o hacmaralogeal parameters and fermtn levels berween malara pamisgacnia-pasitive and negative females

Malania parasitaemii-posiove

233 e = 30

Age {yearsh Rapge Mean = 5D
Haemaploban (z 7" H9—[45 234 %
Haemateerit percentage 204s rix1
REC (= 10677 2846 40 % 30
MCC (gl A00-394,9 334+ 3
MCH {py) 236-16.2 321 0.5
MOV (11 100-1217 1034 £ 67
seram fermmn (ugis 'y 91654 114.8 = 311
AP denay pl WH1500 262t 32
Serum iron (emoll ™'y 1360 291 #1006

Malari parasitacmni-posiove

1650 [ = 70

Range Mean = 5D Dudfereince
YG-147 124 £ 3% n

30—k i B ns
2.9-3.33 4.0 L4k ns
304380 5+ 6 s

2038 201 - A s

T4 Su8 110 =05
4.9-1187 fh 3+ 44 Pl .3

{ {

50 72 09 s

i1 = femeolater = 0770, P = pacogram

served in subjeors with the highest malaria parasite densiny,
The ferritin level was sipmbicancy higher in those infected
with Plasmodi falciparin: than msulyeais infected with 1
nralarae (1= D05 The frgares show a Imear relationship be-
tween the seram ferntim Jevel and malara parasize densiy
fr=076.0" <0057 =74, P = 05 r = 033 F = 0.05,
H=T76r =5 P<0050=23r=58L,F=<005n = K.
Figure | shows a hnear relanonship berween seram ferrin Je-
vels and malaria parasire density irrespective of Plasniodnos
species. There s no sigimficant difference between ferritin le-
vels of malarin parasitaemie males and females, P = 0.086.
Figures 2, 3 and 4 show the reJanonship berween serum fernm-
na leveds and malana parasite densiey for Plazmodivem fulcr-

and mixed infection. Serum ferritin is sig-

partun, Pomalariae
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Figure | Ecogression line Between serum ferritin levels and malaria
parasize densimy amor g the two sexes in Lagos, NI'l".L'Ti-I.ThI.’ unbroken
lime indicates males, the broken line imdicates fumales.
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ruficancly higher in normal males than in permal females
(P = D.05%

Discussion

W found a sipnificantly higher level of serum lermonan ap-
prarenthy healthy subjects with malaria parasitacmia thasan
healrhy subjects withowt malaria parasitaenia, There was a
siznificant difference between aparasitaemic adult males and
fumales bur not between parasitaemic men and women. This
insignilicant difference s most Likely relared o malaria parasi-
taerm The presence of malaria parasies has distorted the
normal gender dilferences in fermm bevels, Our (indings sup-
port earlier reports (Olubovede & Topley 1981 Dhas e al. 1997

2004y — 0.10(x) + T74.48 P. malariae
r -~ 0.54
<< {,
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Figure 2 Regressian line berween setum ferritin and P J"a‘f{‘-'.l-'.,'-' eI ]
parasitasmia ameng adules in Lagos, Nigera,
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Figure 3 Regyession ling between serum feresom and & onilarnae
parmsiracnua amosg adules o Lages, :\'1“:'_(‘1‘!.\.

Stoltefus e af. 19970 thar serum fereiun s elevated 1 svmpro-
mane malaria mfeenon. Adddekan & Thornham (19908 re.
ported very bigl ferritin maging from 170 10 1000 pe | in
chaldren with acnre malima Seversl mechamsms fuave been pur
forward to explain the elevarion of serum ferrin (r malana
mfecnion. As 1 kbnown acute-phase reactant protein, ity con-
cenrmanon i the serum is knows to saerease during acoe -
lanrmuasory reactions. ligh feretun level has been reported in
fver disease, huemolne process and folic acid deficieney [Bir-
geeard et ., 1979 Das o af 1997 ) Al these reported couses of
hieh ferrsom level are common i malaria infecoion, Inouar £,
fdciparion patwents serum fernun was sigmificantly igher

250 Mixed infections
l °
216 ° N
////
= 182 - —
g ° °
148 - 0.08(x) + 12195
r= 0.51
il o ee e p < 0.05
n - 18
o &
| A T T T 1]
o 200 4040 £00 a0g 1300

Parasile density (counts 1)

Figure 4 Regressaion line berween serum lerntin and misad |

Ladcepuarion and Posmadarite densuy among adules in Lagos, Nigeria,

ackwell 3owengd L

thar in these iniected wich £ pudaruae, This could be explained
by the fact thar haemolysis 15 most severe with B fleiparinn
which invades red cells of all ages while P mratarize invades
wainly the normaoblasts (Strickland 19863 There was a linear
cocrelation berween the seruni ferritinand the malaria parasine
density. This could explain the differences in fercicin Jevels be-
rween P fafciparion and Ponaliriae, since the malaria density
was higher with P fideiparier as shown on Figures 2and 3
These findimgs may also throw more lighron the actual sources
of ferriti in madaria infection, There is evidence that damage
to liver and spleen by the malaria parasite may contribute to
elevated serum ferritin concentritien during malaria infection
(Ohboyeds & Taplev 1981

Interestingly, a good number of subjesss in this study who
were asvinpromaiic had malaria parasitaemia. This study ex-
poses the fallacy of measuring the serwm ferrizin level ina ma-
laria-endemic arca wichout first derermimng the malina
parasitaemia stases. This infTuence of madana infection on the
serum fervizin level has prompred saome workers, such as Ol
boyede & Topley (1981, o supeest that direct examination of
che bonte marrow for iron might be preferable 1o serum ferritin
estmaion as a method of assesimg iron stores in malarious
arcas. Flowever, sinee Done amarrow AsPIrAtON s 1 Iranmanc
procedure, amueans shonld be devised for the interpretation ol
serwn ferrian resules despiee malanantecnion. Considering
our resules, every secunm ferritin estimarion tn a malaoia-cnde-
mic country should e proceded by examimanion of the blood
for malara parasires and the resalt obrined corrected widh the
formula

Serum ferritiy obtained ~[0.08 g X malaria density) = Ac-
rual fermion level fpe

The sz ficant difference between the ferrinn levels of
parasitacme and aparasitaennic subjects in this study indicares
that asympromatic malarta parasitacniia constituies a signifi-
cant disease burden that should be treated.
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