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SUMMARY Y 

Background:: In areas of endemic transmission, malaria in pregnancy is associated with 
severee maternal anaemia and low birthweight babies. The prevalence of infection is high-
estt in primigravidae (PG), and hence control efforts are usually geared towards this high 
riskk group. Using a sensitive measure of placental infection, we investigated the relation-
shipp between active-acute, active-chronic and past placental infection with maternal anae-
miaa and low birthweight in women of all gravidities. 

Methods:: Between January 1996 and July 1997, 912 women delivering in Kilif i Dis-
trictt Hospital, Kenya, were recruited. Haemoglobin and peripheral malaria slides were 
takenn prior to delivery, placental biopsies and smears were taken at the time of delivery 
andd birthweight and maternal height and weight were measured soon after birth. Infor-
mationn was obtained on socio-economic and educational status. The association between 
placentall  malaria, severe anaemia and low birthweight were investigated for women of 
differentt gravidities. 

Findings:: By placental histology, the prevalence of active or past malaria in all gravidi-
tiess was high, ranging from 64% in primigravidae to 30% in gravidities five and above. In 
graviditiess 1-4, active malaria infection was associated with severe maternal anaemia, 
adjustedd OR 2.21 (95% CI 1.36, 3.61). There was a significant interaction between chronic 
orr past malaria and severe anaemia in their effects on birthweight, whereby the risk of 
loww birthweight was very high in women with both chronic or past placental malaria and 
severee anaemia: OR 4.53 (1.19,17.2) in primigravidae; 13.5 (4.57, 40) in gravidities 2-4. 

Interpretation:: In this area of moderate malaria transmission, women of all parities 
havee substantially increased risk of low birth-weight and severe anaemia as a result of 
malariaa infection in pregnancy. The risk of low birthweight is likely to be particularly high 
inn areas with a high prevalence of severe anaemia. 
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INTRODUCTION N 

InIn areas where Plasmodium falciparum is endemic, the main burden of malarial disease 
liess with children under the age of 10 years and pregnant women; older children and 
adultss rarely suffer from severe complications of infection. Pregnancy renders previously 
immunee women susceptible to maternal anaemia and low birthweight in response to 
malariaa infection (Brabin 1991). The low birth weight is a result of a combination of intra-
uterinee growth restriction and prematurity (Menendez et al. 2000). Infection is fre-
quentlyy asymptomatic (Steketee et al. 1996c). Consequently, treatment of only 
symptomaticc episodes will fail to treat most infections. Peripheral blood slides are often 
negative,, despite parasites being sequestered in the placenta (Ismail et al. 2000;; Shulman 
etet al. 1998). 

Epidemiologicall  data have shown that the risk of malaria infection falls with increas-
ingg gravidity (McGregor 1984), with primigravidae (PG) being at particularly high risk of 
infection.. It is also known, through randomised controlled trials, that antimalarial inter-
ventionss in PG can significantly reduce severe anaemia (Shulman et al 1999) and 
improvee birth-weight (Parise et al. 1998). The evidence for benefit in multigravidae (MG), 
however,, remains controversial, as a number of trials have limited recruitment to PG or 
PGG and secundigravidae (Gulmezoglu and Garner 1998). It is therefore not clear whether 
interventionss that are effective in PG should also be given to MG. Although the preva-
lencee of malaria infection is highest in PG, infection in multigravidae is not infrequent, 
butt it is not clear whether the pathological effects of malaria in infected women are also 
lesss severe in MG. 

Thee picture is further complicated by HIV infection, HIV- positive women having a 
higherr prevalence of placental malaria than HIV-negative women (Steketee et al. 1996a; 
Verhoefff  et al 1999). HIV-positive MG often have a similar prevalence of infection to 
HIV-negativee PG. This raises the question as to whether policies need to be adapted 
accordingg to HIV prevalence rates. 

Thee aim of this study was to determine the effect of malaria on birthweight and 
maternall  anaemia in women of different parity groups, in order to contribute to policy 
recommendationss regarding which parities are likely to benefit from preventative strate-
giess during pregnancy. We used placental histology, which is the most sensitive measure 
currentlyy available for the diagnosis of malaria in pregnancy. 

MATERIAL SS AN D METHODS 

StudyStudy  population  and area 
Thee study was conducted between January 1996 and July 1997 in the Maternity Depart-
mentt of Kilif i District Hospital, which handles approximately 1500 deliveries a year. Kilif i 
Districtt is a mainly rural district on the Kenyan Coast. Transmission of P. falciparum is 
perenniall  with two seasonal peaks between June and August as well as November and 
Decemberr (Snow et al 1997). 

RecruitmentRecruitment  and data collection 
Womenn were recruited if they were admitted in labour or went into labour during an 
antenatall  admission. Exclusion criteria were failure to give consent, twin pregnancy, sig-
nificantt antepartum haemorrhage or miscarriage (delivery before 24 weeks' gestation or 
still-birthh weighing less than 500g). Primigravidae from an ongoing antimalarial inter-
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ventionn study assessing the impact of intermittent treatment with sulphadoxine-
pyrimethaminee were also excluded (Shulman et al. 1999). For logistic reasons, we were 
unablee to recruit more than five women during a 24-hour period. Approximately 50% of 
alll  deliveries at the hospital were recruited. 

Womenn were recruited after giving full informed consent Ethical clearance was 
grantedd by the Kenyan Medical Research Institute National Ethical Review Committee 
andd the London School of Hygiene and Tropical Medicine. 

Bloodd samples were taken on admission for haemoglobin, malaria parasites and HIV 
testing.. The haemoglobin results were usually available within one hour of being taken, 
andd were used for the clinical management of the women. HIV testing was anonymous 
withh linkage only after deleting personal identifiers. Blood pressure was recorded on all 
women.. A diagnosis of hypertension in pregnancy was made if the diastolic blood pres-
suree was greater than 90 mmHg or the systolic pressure greater than 160 mmHg. 

Att delivery, placental samples were taken for smear and histological assessment of 
malaria,, and the baby was weighed by two independent observers to  5g, using digital 
scales.. The first weight was used if agreement was within 20g; otherwise weighing was 
repeatedd a third time by the project supervisor and the closest previous measurement was 
taken. . 

Followingg delivery, a standard questionnaire was administered on pregnancy history, 
educationn level and socio-economic indicators. Maternal height and weight were meas-
ured,, and body mass index (BMI) was calculated as kg/m2. 

LaboratoryLaboratory  methods 
Fulll  blood counts were performed on a model M530 Coulter Counter. Thick and thin 
bloodd films were prepared using standard Giemsa staining, counting parasites per 200 
whitee cells, and calculating counts per microlitre. 100 high power fields were read to con-
firmm a negative film. HIV was tested using an immunoglobulin G antibody capture parti-
cle-adherencee test (GACPAT) from the Public Health Laboratory Service, London, UK 
(Parryy and Mortimer 1989). Placental biopsies were prepared as described previously 
{Bulmerr et al. 1993a; Buhner et al. 1993b) and categorised as showing: (a) active-acute 
malariaa infection where parasites were seen in maternal erythrocytes in the intervillous 
space;; (b) active-chronic infection in which, as well as parasites, malaria pigment was 
identifiedd in perivillous fibrin. This is usually also accompanied by an accumulation of 
pigmentt laden monocytes in the intervillous space; (c) past infection, in which only 
malariaa pigment within fibrin was seen; or (d) negative, where neither parasites nor pig-
mentt were seen (Ismail et al. 2000). One biopsy was taken from near to the centre of 
eachh placenta, adjacent to the basal plate (maternal facing surface). 

DataData analysis  and statistical  methods 
Resultss for the principal outcomes, haemoglobin and birthweight, are presented as the 
proportionn of women with severe anaemia (Hb < 7g/dl) and babies of low birth-weight 
(<2.5kg),, and in the final analysis, mean birthweight is also presented. Stillbirths are 
omittedd from analyses with birthweight as outcome. 

Thee principal exposures were gravidity, placental malaria status (sub-divided into 
active-acute,, active-chronic and past infection), and severe anaemia (for the outcome of 
loww birthweight). Other potential risk factors / confounders considered were socio-eco-
nomicc factors (ethnic group, literacy, aspects of housing quality, ownership of a working 
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Tablee 1 Principa l characteristics , by gravidity , o f the 910 stud y women . 

Characteristi c c Primigravida e e 
(n=268)) % 

Murtigravida e e 
(n=642)) % 

P-valuee for 
gravidit yy  chang e 

Ethnicc group 
Mijikenda a 
Other r 

Agee group 
Nott known 
14-19 9 
20-39 9 
300 and above 

Educationn & literacy 
Literate e 
Primaryy but illiterate 
Illiterate,, no schooling 

Corall house 
Housee with latrine 
Ownss radio 
Corall house + latrine + radio 
Bmii less than 20 kg/m2 

HIVV positive 
Pre-eclampsia a 
Severee anaemia (Hb < 7g/dl) 
Stillbirth h 
Loww birth-weight {live births)n 

71.6 6 
28.4 4 

10.1 1 
46.6 6 
42.5 5 
0.8 8 

77.4 4 
7.1 1 

15.4 4 

37.2 2 
74.8 8 
61.7 7 
28.5 5 
32.8 8 
4.1 1 

14.1 1 
12.3 3 
8.2 2 

24.4 4 

74.3 3 
25.7 7 

17.4 4 
8.1 1 

55.3 3 
19.2 2 

62.6 6 
8.1 1 

29.3 3 

34.6 6 
69.5 5 
62.8 8 
27.1 1 
30.3 3 
10.4 4 
14.2 2 
14.4 4 
10.6 6 
15.3 3 

0.4 4 

<< 0.001 

<0.001 1 

0.4 4 
0.2 2 
0.8 8 
0.7 7 
0.4 4 

0.002 2 
0.98 8 

0.4 4 
0.3 3 

0.003 3 

forr low birth-weight, still births are omitted and the denominators are 246 for primigravidae and 574 for 
multigravidae e 

radio,, presence of a latrine), HIV infection, post-delivery BMI (as an index of nutritional 
status)) and hypertension / pre-eclampsia. 

Differencess between percentages were tested by chi-squared tests. The effects of more 
thann one exposure were estimated by logistic regression for severe anaemia and low 
birth-weightt and by multiple regression for birthweight. Measures were adjusted for 
socio-economicc and education status, BMI and HIV as appropriate. 

RESULTS S 

GeneralGeneral  description 
AA total of 912 women were recruited, 71% of whom were MG. Primigravidae tended to be 
youngerr {P < 0.001), more literate (P<o.ooi), less commonly HIV positive (P=o.oo2) and 
havingg more low birthweight babies (P = 0.003). Other factors were similarly distributed 
betweenn the two groups (Table 1). 

Malaria Malaria 
Thee prevalence of malaria by each of the three measures, peripheral parasitaemia, placen-
tall  smear and placental histology (divided into active-acute, active-chronic and past) is 
shownn by gravidity in Figure 1. The prevalence of malaria by all three measures declined 
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11 2 3,4 >5 

gravidity y 

Figur ee 1 Prevalence of malaria measured by peripheral fi lm, placental smear and active-acute, active-chronic and past 
placentall histology in 910 study women 

withh gravidity. Despite this decline, MG still had substantial risk of infection, with preva-
lencee being 30% by histology in the gravidity group five and above. 

Histologicall  assessment was more sensitive than placental smear or peripheral film. 
Thee sensitivity of peripheral film and placental smear for detecting active infection were 
522 and 48%, respectively, based on 196 placental samples with histological evidence of 
activee infection. Of 692 placental samples with no histological evidence of active infec-
tionn on a single sample, peripheral parasitaemia was positive in 4.7% and placental 
smearr positive in 2.7%, indicating that infection was uncommon in the absence of posi-
tivee placental histology. 

Inn view of the higher sensitivity of placental histology in detecting active infection, 
andd the additional information from placental histology regarding chronic and past infec-
tion,, the remainder of the analysis was conducted using placental histology as a measure 
off  malaria infection. 

MalariaMalaria  and other  exposures 

Thee association between placental malaria and the characteristics of the population are 
shownn in Table 2. Placental malaria was more common in Mijikenda women, in women 
off  lower socio-economic status and in women with a low BMI. It was also more common 
amongg younger women even after controlling for gravidity: 76% of PG younger than 20 
yearss had active or past infection compared to 50% of PG aged 20 or older (P<o.ooi). 
Malariaa was more common among women who were HIV-positive. In PG, 10/11 (91%) of 
HIV-positivee women had placental malaria compared with 159/252 (63%) in HIV-nega-
tivetive women (P = 0.06). In MG 36/67 (54%) of the HIV-positive women had placental 
malariaa compared with 220/572 (38%) of HIV-negative women (P = 0.016). 
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Genera ll  characteristic s by placenta l malaria , sever e anaemi a and low birth-weigh t o f 910 stud y 
wome n n 

Characteristi c c 

Mijikendaa group 
Nonn Mijikenda 
Agee not known 
14-199 years 
20-299 years 
300 years and above 
Primaryy education 
andd literate 

Primaryy education 
butt illiterate 
Noo schooling 
Corall house with 
latrinee and radio 
Noo coral house, 
latrinee or radio 

BMI>2okg/m2 2 
BMII < 20 kg/m2 

HIVV negative 
HIVV positive 
Noo pre-eclampsia 
Pre-eclampsia a 

Totall  no . 

669 9 
241 1 
139 9 
177 7 

469 9 
125 5 
608 8 

71 1 

229 9 
246 6 

660 0 

618 8 
278 8 
832 2 

78 8 
740 0 
122 2 

Placenta ll  malaria 1 

Activ e e 
acut e e 

[%) [%) 

7.6 6 
7.1 1 
6.6 6 
5.8 8 

9 9 
4.8 8 

8.11 1 

2.9 9 

7.1 1 
10.6 6 

6.2 2 

7.5 5 
7.3 3 
7.3 3 

9 9 
7.8 8 
5.7 7 

ii Placental histology missing for 10 women 
22 Haemoglobin missing for 4 women 
33 Low birth weight among 8201 ive births 
44 P value for ) ? test 

Activ e e 
chroni c c 

[%) [%) 

16.8 8 
7.9 9 

13.2 2 
28.3 3 

11.8 8 
6.4 4 

13.7 7 

24.6 6 

12.8 8 
10.6 6 

15.8 8 

12.4 4 
19.3 3 
13.7 7 
21.8 8 
14.2 2 
11.5 5 

Past t 

(%) (%) 

27.5 5 
19.1 1 
27.9 9 
36.4 4 
21.8 8 

20 0 
24.8 8 

30 0 

25.1 1 
18.8 8 

27.7 7 

24.1 1 
28.1 1 

25 5 
28.2 2 
24.5 5 
26.2 2 

p4 4 

<0.001 1 

<0.001 1 

0.14 4 

0.001 1 

0.008 8 

0.11 1 

0.7 7 

Severee Anaemia 2 

% % 
<< 7g/d l 

15.6 6 
8.8 8 

15.8 8 
15.3 3 

14 4 
8.9 9 

13.4 4 

15.5 5 

14.5 5 
9.5 5 

15.4 4 

13.3 3 
14.9 9 
12.9 9 
23.1 1 
13.9 9 
13.1 1 

P4 4 

0.008 8 

0.3 3 

0.8 8 

0.02 2 

0.4 4 

0.01 1 

0.8 8 

Loww birt h 

% % 
<2500g g 

21.1 1 
9.9 9 
22 2 
25 5 

15.8 8 
12.6 6 
16.6 6 

30.5 5 

18.8 8 
9 9 

22 2 

15.6 6 
24 4 
18 8 

18.6 6 
17.1 1 
22.9 9 

weight 3 3 

P4 4 

<0.001 1 

0.02 2 

0.03 3 

<0.001 1 

0.004 4 

0.9 9 

0.19 9 

SevereSevere  anaemia  and mean haemoglobin 
Fourteenn percent of women had severe anaemia (Hb < 7 g/dl) prior to delivery. The mean 
haemoglobinn was 9.26 g/dl (SD 2.10, range 2.2-15.8). The prevalence of severe anaemia 
didd not differ significantly from PG to MG <P=o.4) but PG had a slightly higher mean Hb 
thann MG (9.51 and 9.16 g/dl, P=o.02). Severe anaemia was associated with ethnic group/ 
loww socio-economic status, and with HIV infection (Table 2). 

SevereSevere anaemia and placental malaria 
Thee associations between active and past placental malaria with severe anaemia are 
shownn by gravidity in Table 3. Gravidity is shown in three groups. There was no associa-
tionn between severe anaemia and past placental malaria, but there was an association 
withh active placental infection. Although the numbers are not great when each gravidity 
groupp is viewed separately, it can be seen that the effect of active malaria on severe anae-
miaa was similar in PG to gravidae 2-4. Indeed, the effect remained even when gravidity 3 
andd 4 were analysed alone. The presence of any active infection in gravidities 1-4 was 
associatedd with an overall adjusted OR for severe anaemia of 2.21 (95% CI 1.36, 3.61). The 
associationn between infection and severe anaemia appears to reduce at gravidities of five 
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orr more, athough there was no statistically significant modification by gravidity of the 
effectt of malaria on severe anaemia, when gravidity of less than five was compared with 
fivee or more (P = 0.3). 

Birthweight Birthweight 
Aboutt 18% of live-born babies were of low birth-weight (below 25oog). The mean birth-
weightt was 2900 g, with SD 510 and range 895-4560. Low birthweight was more com-
monn among PG than MG, with 24% of PG having low birthweight babies compared with 
16%% of MG (P=o.oo3). Female newborns were on average lighter than males, at 2845 
andd 2955g respectively (P=o.oo2). 

Loww birthweight was more common in babies born to women of Mijikenda ethnic 
group,, lower socio-economic status, young women and women who did not know their 
age,, women who were illiterate but with primary education compared to those with no 
education,, and women with BMI below 20 kg/m2 (Table 2). Low birthweight was also 
moree common among babies born to women with severe anaemia compared with 
womenn with Hb > 7g/dl (37% versus 15%, p<o.ooi) but there was no association between 
HIVV and low birthweight (P = 0.91). 

Birthweight,Birthweight,  placental  malaria  and anaemia 
Thee associations between acute, chronic and past placental malaria with low birthweight 
aree shown by gravidity in Table 4. Chronic and past placental malaria were associated 
withh an increase in the prevalence of low birthweight, whereas acute infection was not. 

Tablee 4 Prevalenc e of low birth-weight  by placenta l histolog y and gravidit y for  815 wome n wit h liv e 
bor nn babies 

Placenta ll  histolog y for  malari a infectio n 

Noo infectio n Active-acut e infectio n Activ e - chroni c Past infectio n 

infectio n n 

Prevalencee of low birth weight, < 2500g (total in group) 

Gravida!! 15.6% (90) 18.8% (16) 34.8% (66) 25.4% (71) 
Gravidaa 2-4 12.5% (208) 9.7% (31) 19.5% (41) 25.2% (111) 
Gravidas55 12.8% (125) 7.1% (14) 33.3% (9) 9 .1% (33) 

However,, there was a significant interaction between anaemia and malaria in their effect 
onn mean birthweight and low birthweight (P<o.ooi). After adjustment for socioeconomic 
andd nutritional factors, neither severe anaemia alone nor the presence of chronic or past 
malariaa infection alone remained significantly associated with a reduction in birthweight. 
However,, when both chronic or past malaria infection and severe anaemia were present, 
thee effect on birthweight (Table 5) and the prevalence of low birthweight (Figure 2) was 
muchh more marked and remained significant after adjustment for other factors. In com-
parisonn with women with neither risk factor, women with severe anaemia and chronic or 
pastt placental malaria had an adjusted OR for low birthweight of 4.53 (95% CI 1.19,17.2) 
inn PG and 13.5 (95% CI 4.57, 40.0) in gravidity 2-4 (Figure 2), and a fall in mean birth-
weightt of 472g (95% CI 211,732) and 525g (95% CI 299,750), respectively (Table 5). This 
strongg joint effect of severe anaemia and chronic or past placental malaria was upheld 
amongg multigravid HIV- negative women (OR for low birth weight n.6, CI 2.51, 53.2). 
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Figur ee 2 

gravidaa 1 gravidaa 2-4 gravidaa 3-5 

•• severe anaemia, 
noo malaria 

DD no severe anaemia, 
past/chonicc malaria 

•• severe anaemia and 
past/chronicc malaria 

Adjustedd odds ratios and 95% confidence intervals of low birth weight by severe anaemia, past/chronic 
malariaa and both in 811 women with live-births, by gravidity 

DISCUSSION N 

Inn this population from an area of moderate transmission, 64 % of PG and 40 % of MG 
hadd histological evidence of active or past malaria infection. Histological diagnosis of 
malariaa was much more sensitive than either peripheral parasitaemia or placental smear. 
Inn this study, the complex association between placental histology, maternal anaemia and 
loww birth weight was investigated in large numbers of women of different parities, while 
controllingg for education, socio-economic status, nutritional status and HIV infection. 

Placentall  malaria infection was associated with both an increased risk of severe anae-
miaa and an increased risk of low birthweight. Active infection (both acute and chronic) 
wass associated with severe anaemia whereas chronic or past infection was associated with 
loww birthweight. This is presumably because longer standing infection is necessary to 
impactt on fetal growth. Interestingly, our study shows a strong interaction between 
severee anaemia and placental malaria. The combination of having both severe maternal 
anaemiaa and chronic or past placental malaria was particularly detrimental to birth-
weight. . 

Theree was no evidence that the presence of placental malaria in women of gravidity 
2-44 was associated with any less severe anaemia or low birthweight than in PG. It is not 
untill  gravidities five and above that these effects may be reduced. It is well established 
thatt PG are at higher risk of infection than women of higher gravidity (McGregor, 1984). 
Possiblee reasons for this may include the development in MG, of strain specific immu-
nityy to parasites which bind to chondroitin sulphate-A (the ligand thought to be the site of 
parasitee binding leading to placental sequestration) (Fried et al. 1998, Ricke et al. 2000). 
Here,, we show that although PG have a higher prevalence of placental malaria infection, 
inn this population, malaria still poses a significant risk for severe anaemia and low birth-
weightt babies in MG. These findings are consistent with those from Malawi (Steketee et 
al.al. 1996b) where there was a difference in the incidence of low birthweight between 
womenn with and without placental malaria (diagnosed by placental smear) of 7.6% in 
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PG,, 10.1% in secundigravidae and 7.4% in women of gravidity 3 or more. Our findings 
alsoo confirm previous work that women who are HIV-positive have a higher prevalence of 
malariaa infection, with HIV-positive MG appearing to have a similar risk of placental 
infectionn to HIV-negative PG (Steketee et al 1996a; Verhoeff et al. 1999). The effect of 
placentall  malaria and severe anaemia on birthweight was upheld among HIV-negative 
MG. . 

Ass this is a hospital population, the prevalence of severe anaemia and malaria may 
nott be representative of the community as a whole. However, this should not have 
affectedd the relative effects observed, and the impact in a population will depend on the 
populationn prevalence of these conditions. The overall prevalence of severe anaemia in 
thiss study, was similar to that found previously in an antenatal population attending Kilif i 
Districtt Hospital, where the prevalence of severe anaemia at 34 weeks gestation was 
17.5%% of 462 PG (Shulman et al 1998) and 17.3% of 1263 MG (C.E. Shulman unpub-
lished).. Although 910 women is a sizeable sample, some subgroups become small, for 
examplee higher parity women with both severe anaemia and past or chronic placental 
malaria.. Caution is therefore necessary in the interpretation of findings where the confi-
dencee intervals are wide. 

Thee results of our study are potentially important for the development and implemen-
tationn of public health policies for preventing low birthweight and maternal anaemia in 
malariaa endemic areas. Hitherto, the impact of preventing disease in MG may have been 
generallyy underestimated. While there is no doubt that the highest risk individuals are 
PG,, prevention of disease in MG could potentially have a large impact on the population 
ass a whole. With an increasing drive towards rational prescribing and to avoidance of 
overusee of antimalarials it has been argued that there is still insufficient evidence on 
whichh to base policies for giving antimalarials to MG (Gulmezoglu and Garner 1998). 
Theree is indeed a paucity of antimalarial trial data in MG, which may be because it is eas-
ierr to justify establishing the efficacy and safety of a new regime in the group most likely 
too be adversely affected by malaria on an individual level. Of the trials that have been con-
ductedd among MG, some demonstrate a substantial impact (Morley et al. 1964; Steketee 
etet al. 1996b) while others demonstrated only small or insignificant effects (Greenwood et 
al.al. 1989). The difference in effect may be a result of the different transmission patterns 
andd / or the underlying prevalence of severe anaemia in the trial settings. 

Currentt WHO policy for endemic areas is: "Intermittent treatment with an effective, 
preferablyy one-dose, antimalarial drug provided as part of antenatal care should be made 
availablee in highly endemic areas to women in their first and second pregnancies. Such 
intermittentt treatment should be started from the second trimester onwards and not be 
givenn at intervals of less than one month apart" (WHO 2000). These recommendations 
derivee from trials of intermittent treatment with sulphadoxine-pyrimethamine (whereby 
womenn receive 2 or 3 doses of sulphadoxine-pyrimethamine in the second and third tri-
mesterss of pregnancy) (Schultz et al. 1994). This regime has been shown to be operation-
allyy feasible, safe and acceptable, reducing severe maternal anaemia in PG by 39% (Shul-
mann et al. 1999) and significantly improving birthweight in PG and secundigravidae 
(Parisee et al. 1998). 

Ourr study would suggest that women of all parities living in endemic areas with mod-
eratee transmission, may benefit substantially from having malaria in pregnancy pre-
vented,, irrespective of HIV status. This is likely to be most important in areas of high 
prevalencee of severe anaemia. 
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