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PYRIMETHAMINE  (Commentary)            
 
Malaria: intermittent pre-emptive treatment can reduce the risk of overt illness 
 While pneumonia and diarrhoea (compounded by malnutrition) cause most of the ten million deaths 

currently seen in the world every year in children less than five years old (Brice et al., 2005), malaria 
remains endemic in much of Africa, and is probably responsible for a fifth of all such death in this continent.  
While strategies for reducing this toll have been well studied they have, as yet, only been adopted by a 
minority of countries. 

 In pregnancy:    It has been known for at least a decade that intermittent pre-emptive (or ‘presumptive’) 
treatment with sulphadoxine-pyrimethamine (Fansidar®)) in pregnancy can reduce the incidence of maternal 
anaemia and improve fetal growth in countries like Malawi and Kenya where malaria is endemic (Schultz et 
al., 1994; Shulman et al., 1999).  Treatment was given three times in the latter study if the woman was seen 
early enough in pregnancy for this to be possible (at 16–19, 20–26 and 27–30 weeks gestation).  However, 
benefit was seen even in women only seen in time to receive the last of these three three-tablet doses.  It 
was also seen in women who were using insecticide-treated bed nets as well as those who were not.  There 
was even a strong trend for treatment to reduce the risk of neonatal death in the 1200 women in Shulman’s 
study (Protective efficacy 38% [95% CI -8 to 65%]).   Cot and Deloron (2003) point to the fact that infection 
during pregnancy can be particularly damaging if it occurs in an area where episodes of infection are 
relatively infrequent – complicated infection (with cerebral malaria or pulmonary oedema) is particularly likely 
in women with low levels of immunity, and infection in these women is particularly likely to cause 
miscarriage or stillbirth.  A recent randomised trial in Ghana that compared intermittent preventive treatment 
with sulfadoxidine-pyrimethamine, or amodiaquine, or both drugs because of concern that parasites are 
increasingly becoming resistant to Fansidar (Clerk et al., 2008) found all three strategies to be of 
comparable efficacy and commented that there were more side effects in women given amodiaquine. 

 In young children:  A controlled trial in Ghana published in the BMJ in 2005 showed that giving children 
living in an area where malaria is endemic half a crushed tablet of sulfadoxidine-pyrimethamine in water on 
each of the three occasions when the child was seen for immunisation during the first nine months of life 
and then once more at a year, caused a modest but significant 25% reduction in the number of children 
presenting with evidence of overt malaria during that time (Chandramohan, et al., 2005).  Anaemia was also 
35% less common.  There was, however, an excess of overt infection in children so treated in the second 
year of life after intermittent pre-emptive treatment was stopped.  Schellenberg et al. reported similar 
findings from Tanzania in a paper published in the Lancet in the same year, (a 59% drop in the incidence of 
clinical malaria) and in this study there was no excess overt infection in children so treated during the 
following 12 months.   In both these studies all the children were also offered a month’s supply of an oral 
iron supplement (15 mg of elemental iron twice a week for four weeks) each time they were seen.  

 More recently a pooled analysis of the results from six trials has been published (Aponte et al., 2009).  
Children given just half a tablet of Fansidar® (i.e. 250 mg of sulfadoxine and 12·5 mg of pyrimethamine) 
once when 3, 9 and 15 months old had fewer overt episodes of malaria, were less likely to become anaemic 
and less likely to require hospital admission.  Unfortunately such a strategy does not work in areas where 
parasites have now become very resistant to this combination of drugs. Luckily, however, there is some 
evidence (Gosling et al., 2009) that, in these areas, intermittent prophylaxis using mefloquine (q.v.) rather 
than sulfadoxine and pyrimethamine may well deliver similar benefit.   A monthly dose of artesnate and 
amodiaquine (q.v.) in children less than a year old proved equally effective in another recent large trial in 
Ghana (Kweku et al., 2008). 

 Importantly, the evidence from studies to date is that, although continuous prophylaxis offers considerable 
protection while it is being given, its use in young children seems to interfere with the development of natural 
immunity.  Intermittent chemoprophylaxis, on the other hand, by just ameliorating rather than preventing 
infection, does not do this (or only does this to a limited extent).    Strategies for increasing insecticide-
treated bed-net usage can have a further major impact on survival in the first three years of life in countries 
where malaria is endemic (Fegan et al., 2007; Hanson et al., 2009). 

 
References 
 Schultz LJ, Steketee RW, Macheso A, et al.  Efficacy of antimalarial regimens containing sulfadoxine-pyrimethamine and/or 

chloroquine in preventing peripheral and placental plasmodium falciparum infection among pregnant women in Malawi. Am J Trop 
Med Hyg 1994;51:515–22.  [RCT] 

 Schulman CE, Forman EK, Cutts F, et al.  Intermittent sulphadoxine-pyrimethamine to prevent severe anaemia secondary to malaria in 
pregnancy: a randomised placebo-controlled trial. Lancet 1999;353:632–6.  [RCT] 

 Schellenberg D, Mendnendez C, Kahigwa E, et al. Intermittent treatment for malaria and anaemia control at time of routine vaccinations 
in Tanzanian infants: a randomised placebo-controlled trial.  Lancet 2001;357:14671–7. [RCT]   

 Massaga J, Kitua A, Lemnge M, et al.  Effect of intermittent treatment with amodiaquine on anaemia and malarial fevers in infants in 
Tanzania: a randomized placebo-controlled trial.  Lancet 2003;361:1853–60.  [RCT] 

 Cot M, Deloron P. Malaria prevention strategies. [Review] Br Med Bull 2003;67:137–48. 



Neonatal Formulary 5 
 

- 2 - 

 Bryce J, Boschi-Pinto C, Shibuya K, et al.  WHO estimates of causes of death in children. Lancet  2005;365:1147–52.  
 Schellenberg D, Menendez C, Aponte JJ, et al.  Intermittent preventive antimalarial treatment for Tanzanian infants: follow-up to 2 years 

of a randomised, placebo-controlled trial.  Lancet 2005365:1481–3.  [RCT]   (See also 1443–4, and 366;545–6.) 
 Chandramohan D, Owusu-Agyei S, Carneiro I, et al. Cluster randomised trial of intermittent preventive treatment for malaria in infants 

in area of high, seasonal transmission in Ghana. BMJ 2005;331:727–33.  [RCT] 
 Vogel G.  Will a preemptive strike against malaria pay off? [Commentary] Science 2005;310:1606–7. 
 Meremikwu MM, Omari AAA, Garner P.  Chemoprophylaxis and intermittent treatment for preventing malaria in children. Cochrane 

Database Syst Rev. 2005;(4):CD003756  
 Cissé B, Sokhna C, Boulanger D, et al.  Seasonal intermittent preventive treatment with artesunate and sufladoxine-pyrimethamine for 

prevention of malaria in Senegalese children: a randomised, placebo-controlled trial. Lancet 2006;367:659–67.  [RCT] 
 Macete E, Aide P, Aponte JJ, et al. Intermittent preventive treatment for malaria control administered at the time of routine vaccinations in 

Mozambican infants: a randomized, placebo-controlled trial. J Infect Dis 2006;194:276–85.  [RCT] 
 Kobbe R, Kruzenberg C, Adjei S, et al. A randomized controlled trial of extended intermittent preventive antimalarial treatment in infants. 

Clin Infect Dis 2007;45:16–25.  [RCT] 
 Grobusch MP, Lell B, Schwartz NG, et al.  Intermittent preventive treatment against malaria in infants in Gabon – a randomized, double-

blind, placebo-controlled trial. J Infect Dis 2007;196:1595–602.  [RCT] 
 Mockenhaupt FP, Reither K, Zanger P, et al. Intermittent preventive treatment in infants as a means of malaria control: a randomized 

double-blind,placbo-controlled trial in northern Ghana.  Antibmicrob Agents Chemother 2007;51:3273–81. [RCT] 
 Fegan GW, Noor AM, Akhwale WS, et al.  Effect of expanded insecticide-treated bednet coverage on childhood survival in rural Kenya: a 

longitudinal study. Lancet 2007;370:1035–9. 
 The Lancet.  Preventing malaria in infants: a strategy that works. [Editorial]  Lancet 2008;372:264.  (See also 1383–4.) 
 Clerk CA, Bruce J, Affipunquh PK, et al. A randomized, controlled trial of intermittent preventive treatment with sulfadioxine-

pyrimethamine, amodiaqiuine, or the combination in pregnant women in Ghana.  J Infect Dis 2008;198:1202–11.  [RCT]  
 Kweku M, Liu D, Adjuik M, et al.  Seasonal intermittent preventive treatment for the prevention of anaemia and malaria in Ghanaian 

children: a randomized, placebo controlled trial.  PLoS-ONE 2008;3::e4000.  [RCT] 
Hanson K, Marchant T, Nathyan R, et al.  Household ownership and use of insecticide treated net among target groups after 
implementation of a national voucher programme in the United Republic of Tanzania: plausibility study using three annual cross sectional 
household surveys.  BMJ 2009;338:b2434. 
Gosling PD, Gesase S, Mosha JF, et al. Protective efficacy and safety of three antimalarial regimens for intermittent preventive treatment 
for malaria in infants: a randomised, double blind, placebo controlled trial. Lancet 2009;374:1521–32.[RCT] 

 Aponte JA, Schellenberg D, Egan A, et al. Efficacy and safety of intermittent preventive treatment with sulfadoxine-pyrimethamine for 
malaria in African infants: a pooled analysis of six randomised, placebo-controlled trials. Lancet 2009;374:1533–42.  [RCT]  (See also 
1480–2.)  

 
 
First posted December 2007, 
Last updated October 2009 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


