
Exacerbation of infectious diseases
by iron supplementation
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Dear Editor,

Lima et al. investigated the impact of weekly treatment

with ferrous sulfate on hemoglobin level, morbidity and nu-

tritional status of anemic infants.1 With regard to morbidity,

they found that lower Hb levels were associated with greater

duration of diarrhea. Because of the development of anemia

in children not on iron supplements in their study cohort, the

authors suggested preventive iron supplementation. The au-

thors also suggest that patients with iron deficiency have a

higher prevalence of infections due to the adverse effects of

irondeficiency on the immune system. These assumptions by

the authors cannot be justified on the basis of current evi-

dence. A meta-analysis of 28 randomized controlled trials of

iron supplements revealed a higher risk of diarrhea (inci-

dence rate ratio: 1.11; 95%CI 1.01-1.23; p=0.04) in people

who received iron compared to those given placebo.2 In in-

fants in Bangladesh, iron supplementation resulted in a 49%

increased (p=0.03) in the number of episodes of dysentery.2

More important are the findings of the largest study on iron

supplementation in children so far including 24,076 children

(with and without anemia) in Pemba (Tanzania).3

This randomized, placebo-controlled trial had to be termi-

nated early because children who received iron supplements

were 12% (95%CI 2-23; p = 0.02) more likely to die or

needed hospital treatment. This was partly due to a signifi-

cantly increased risk of malaria-related complications. Inde-

pendently, there was also an increase risk of serious adverse

events, deaths and admissions to hospital due to other infec-

tious diseases including pneumonia, sepsis, meningitis,

measles and pertussis. Only the subgroup of children with

anemia had some benefit that resulted in fewer hospital ad-

missions or deaths, and children with iron deficiency without

anemia were not adversely affected. A review by Oppenhe-

imer4 including controlled trials of iron supplementation in all

age groups concluded that iron supplementation increased

episodes of clinical malaria in six of seven trials.

The mechanisms by which iron can exacerbate infectious

diseases are well described and relate to Plasmodium falci-

parum infection due to the fact that iron inhibits the expres-

sion of inducible nitric oxide synthase, which subsequently

down-regulates the formation of nitric oxide inmacrophages.

Nitric oxide is a critical element inmacrophage-mediated an-

tiplasmodial antibody-mediated cellular inhibition, which is

the key element of immunity against blood stages of P.

falciparum .5 Iron is also essential for multiplication of bacte-

ria, including Escherichia coli, Mycobacteria sp, Shigella sp

and Staphylococcus sp.

On the basis of these data a general recommendation of

iron supplementation for all children in a population with a

high prevalence of iron deficiency anemia and infectious dis-

eases is not justifiable. Only children with proven iron defi-

ciency anemia have been shown to benefit from iron

supplementation. If childrenwithout irondeficiencyaregiven

iron supplements they may not only suffer frommore severe

complications of infectious disease, but also have impaired

growth.6
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Author’s reply

Dear Editor,

The issues addressed in the letter to the editor written by

Dr. Michael Eisenhut are included into the list of scientific is-

sues dealt with in the literature on anemia, which has trig-

gered the search for new drug therapies, as well as for other

control strategies.

Dr. Eisenhut’s concern about the association between iron

supplementation and an increase in infectious processes, in

populations in which iron deficiency has not been confirmed,

is quite pertinent. In countries such as Brazil, in areas where

malaria is nonendemic, anemia affects over two thirds of the

infant population aged 6 to 24 months, and most cases of
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anemia diagnosed by themeasurement of hemoglobin levels

(< 11 g/dL), according to the World Health Organization

(WHO),1 result from iron deficiency. Therefore, the Brazilian

Ministry of Health recommends weekly iron supplementation

for this risk group. The recommendationof oneweekly dose is

an attempt to minimize side effects, such as diarrhea, and to

increase mothers’ treatment adherence.2

Our results show a longer duration of diarrhea related to

the severity of anemia, and also show that the groups of chil-

dren with and without anemia submitted to the intervention

had similar morbidity rates after treatment. The lack of a

placebo-controlled group does not allow us to confirm the ef-

fect of iron supplementation. Supposedly, the decrease in

morbidity caused by diarrhea in anemic children at the end of

treatmentmightbea consequenceof iron supplementation in

children with iron deficiency.2

Other relevant issues related to public health interven-

tions include sickle cell anemia, mainly in regions where de-

scendants of African immigrants abound in large numbers,

and this has sparkedoff political and scientific debates among

academics, technicians and community members, urging

them to ponder over a solution to the problem.

References
1. World Health Organization, United Nations Children’s Fund,
United Nations University. Iron deficiency anaemia:
assessment, prevention and control. A guide for programme
managers. Geneva: WHO; 2001.

2. LimaAC, LimaMC,GuerraMQ,RomaniSA, EickmannSH, Lira PI.
Impact of weekly treatment with ferrous sulfate on hemoglobin
level, morbidity and nutritional status of anemic infants. J
Pediatr (Rio J). 2006;82:452-7.

doi:10.2223/JPED.1593

Ana Claudia Vasconcelos Martins de Souza Lima

Doutora emNutrição. Professora adjunta, Departamento de Terapia
Ocupacional, Universidade Federal de Pernambuco (UFPE), Recife,
PE, Brasil.

96 Jornal de Pediatria - Vol. 83, No. 1, 2007 Letters to the Editor

http://www.who.int/reproductive-health/docs/anaemia.pdf
http://www.who.int/reproductive-health/docs/anaemia.pdf
http://www.who.int/reproductive-health/docs/anaemia.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=17171204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=17171204


<<
  /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


