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KWASHIORKOR

A NUTRITIONAL DISEASE OF CHILDREN ASSOCIATED
WITH A MAIZE DIET

By CiceLy D. WiLLiams, B.M. Oxon., M.R.C.P.,
D.T.M. & H. Lond. |

THE name ‘‘ kwashiorkor ” indicates the disease
the deposed baby gets when the next one is born,
and is the local name in the Gold Coast for a nutri-
tional disease of children, associated with a maize
diet, which was first described in December, 1933.1
An attempt is here made to compare the disease with
other conditions, and to indicate the differential
diagnosis. .

Kwashiorkor is usually observed between the ages
of six months and four years, the youngest case
noted being nine weeks and the eldest five years old.
Some sixty cases have been observed in three years
among patients at the Children’s Hospital, Accra,
the mortality being about 90 per cent. The history
always includes defective feeding. The mother is
sick, old, and malnourished, or has become pregnant
again while the patient is still very young; or
the mother may have died, breast-feeding being
supplied by an unsuitable foster-mother, very often
a senile grandmother; for among these African
women some mammary secretion may be present
in a woman who has not had a child for
20 years. Supplementary feeds consist mainly
of a gruel made from partially fermented white
maize, called arkasa, or, for older children, a
thick dough of the same called kenki or kon. The
child at first appears to progress normally. After a
variable interval it ceases to gain weight and becomes
irritable. Some
swelling of the
hands and feet
and face appears.
This always
passes off, both
in the event of
improvement and
in the terminal
stages of fatal
cases. There may
be attacks of
diarrhcea ; there
may be photo-
phobia; and
there was slough-
ing of the cornea
in two cases. The
most obvious
feature is the
skin condition.
Small, black,
thickened,
crumpled patches
appear first
about the knees
and elbows,
afterwards along
the extensor sur-
fz} cesand thebuttocks. These are areas exposed toirrita-
tion and pressure. They have no relation to exposure to
}lght, in contrast to the lesions of pellagra. The skin
1s soft and pliant, but tends to peel off, leaving a
moist, raw surface. There is no ““ branny desquama-
tion.” Small sores at the corners of the eyes and
mouth and about the vulva are usual. There may be
a trace of albumin in the urine. Malaria, bronchitis,
and worms are frequent complications; in uncom-
plicated cases there may be a slight irregular
pyrexia. The blood count is little affected ;
there is no great anzmia and no leucocytosis. The

.R. is negative. Post mortem the only constant
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FIG. 1.—A half-caste child, aged 5,
suffering from kwashiorkor, with
sores at the corners of the mouth.
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1ﬁmding is an extreme fatty infiltration of the
iver.

Cases seen very early react well and promptly to
an improved diet, rich in accessory substances.
Nestlé’s sweetened condensed milk with cod-liver
oil and malt seemed to be the most successful line
of treatment. Unfortunately the condition is an
insidious one, and once the dermatitis has set in
there is not much hope of recovery. Butter, eggs,
tomato, orange, liver,
Marmite, yeast,
Bemax, iron, and
arsenic have also becn
tried in the treatment.

Figs. 1 and 2 show
the condition in a half-
caste child of five who
died two months later.
1t is just possible to
see the sores at the
corners of the mouth.
The dark thickened
patches of skin are
seen on the legs and
buttocks. There are
none in the areas
typical of pellagra.
The microphotographs
are of the liver (Fig. 3)
and of a section of
skin (Fig. 4) from the
same case. Some
points in the dif-
ferential diagnosis
between kwashiorkor
and pink disease,
vitamin-A deficiency,
pellagra,and vitamin-C
deficiency are set out
below.

DIFFERENTIAL ¥
DIAGNOSIS ik ‘ ] S
Pink disease.—
Characteristics com-  giG. 2. — Dark _thickened
mon to pink disease gatches of skin on the legs and
and kwashiorkor, both uttocks of the same child.
of _which occur in
young children, are irritability, irregular pyrexia, and
skin lesions. The latter reacts well to early treatment,
whereas the former runs a prolonged course, unaffected
by treatment. In kwashiorkor photophobia is seen
only occasionally, skin lesions are distinct and typical,
and desquamation is extensive, deep, and severe ;
whereas in pink disease photophobia is pronounced,
skin lesions are different, and desquamation is slight.?
Vitamin-A deficiency.—Characteristics common to
both kwashiorkor and vitamin-A deficiency are the
lack of animal fats in the diet, the occurrence of skin
lesions, attacks of enteritis, and improvement under
cod-liver oil. Phrynoderma, Bitot’s spots, night-
blindness, and xerophthalmia, often described in con-
nexion with vitamin-A deficiency, occur in other
members of the same population, but have not been
observed in kwashiorkor, nor does the liability to skin
infections appear to be increased.3-1°
Vitamin-A and -B deficiency of Sierra Leone has
in common with kwashiorkor stomatitis, conjuncti-
vitis, and skin lesions, but it occurs in adults;
many cases show eversion of the eyelids, and the
desquamation is relatively slight.! 12
Vitamin-B deficiencies.—The differential diagnosis
from beri-beri, which also causes cedema and affects
children and infants, is that beri-beri, unlike kwas-
hiorkor, may lead to sudden death in infants; may
be very acute in onset; causes polyneuritis; and
produces no skin lesions.!* Moreover beri-beri responds
to treatment in hours instead of in weeks.
Vitamin-B, deficiency differs from kwashiorkor
in that the diet leading to the condition contains
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no milk or yeast, whereas the diet of the children
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FIG. 3. — Photomicrograph FIG. 4. — Photomlcrog'raph
of the liver showing ex- of the skin,
treme fatty infiltration.
eyes, skin lesions, irritability, and an association
with maize diet and with diet poor in protein. The
differences are set out below in tabular form.
Differences between Kwashiorkor and Pellagra
KWASHIORKOR PELLAGRA 1°-28
Aﬂected skin black, rugose, Affected skin rough, dry, and
and soft. branny.
Extensor surfaces and points Face, necklace area, and dor-
of irritation and pressure sum of hands and feet
affected. affected.
Skin not photosensitive. Skin photosensitive.
Occurs in children under five Rare in children.
years.
Usual under two years. Almost unknown under two
vears.
Reflexes unchanged. Peripheral neuritis common.
Dementia not observed. Dementia common.
Patients may be largely on a  Very rare with milk diet.
breast milk diet. .
Arka.sa (preparatlon of maize) Yeasts said to be curative.
n diet contains yeasts.
Fatty infiltration of liver . Fatty infiltration of liver may
severe and constant. bqlgresent, but is generally
mild.
Never seen in adults. Common in adults.
Common condition in the Never yet described in the
Gold Coast. Gold Coast.
It has been suggested that kwashiorkor is in fact
pellagra,®® but the points of difference appear to be
more numerous and more striking than the points of
similarity. The series of cases seen in East Africa by
Dr. R. U. Gillan present apparently many points
of resemblance to those described above3! and
a perfectly typical case of kwashiorkor has been
described by Dr. Dyce Sharp in Cape Coast.3?
I am indebted to the director of medical and
sanitary services for permission to publish this article.
Bulletin of the World Health Organization 2003, 81 (12) 913




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.2
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGA-Arabesque
    /AGA-ArabesqueDesktop
    /AharoniBold
    /AkhbarMT
    /AkhbarMT-Bold
    /Alfredo'sDance
    /AllegroBT-Regular
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AXtGIHaneBold
    /AXtGIHaneBoldItalic
    /AXtGIHaneLight
    /AXtGIHAneLightItalic
    /AXtSAlwaBold
    /AXtSAlwaBoldItalic
    /AXtSAlwaLight
    /AXtSAlwaLightItalic
    /BankGothicBT-Medium
    /Batang
    /BatangChe
    /BelweBT-Bold
    /BenguiatITCbyBT-Bold
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BlackadderITC-Regular
    /BlackChancery
    /BoldItalicArt
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BradleyHandITC
    /BremenBT-Bold
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CharlesworthBold
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialScriptBT-Regular
    /Computerfont
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DecoTypeNaskh
    /DecoTypeNaskhExtensions
    /DecoTypeNaskhSpecial
    /DecoTypeNaskhSwashes
    /DecoTypeNaskhVariants
    /DecoTypeThuluth
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DiwaniBent
    /DiwaniOutlineShaded
    /DiwaniSimpleOutline
    /DiwaniSimpleOutline2
    /DiwaniSimpleStriped
    /DomCasualBT-Regular
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /English111VivaceBT-Regular
    /EngraversMT
    /EngraversMT-Bold
    /EngraversOldEnglishBT-Regular
    /ErasITC-Demi
    /ErasITC-Light
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EurostileBold
    /EurostileRegular
    /FarsiSimpleBold
    /FarsiSimpleOutline
    /FelixTitlingMT
    /FixedMiriamTransparent
    /FlamencoD
    /FrancePlain
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGothic-Roman
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Geometric231BT-HeavyC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Impact
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /ItalicOutlineArt
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KidsPlain
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KristenITC-Regular
    /KufiExtendedOutline
    /KufiOutlineShaded
    /Latha
    /LedItalicFont
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithograph
    /Lithograph-Bold
    /LithographLight
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /MaiandraGD-DemiBold
    /MaiandraGD-Italic
    /MaiandraGD-Regular
    /Mangal-Regular
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatisseITC-Regular
    /MicrosoftSansSerif
    /MingLiU
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /MonotypeCorsiva
    /MonotypeKoufi-Bold
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MS-UIGothic
    /MT-Extra
    /MudirMT
    /Music
    /MVBoli
    /Narkisim
    /NSimSun
    /OldAnticBold
    /OldAnticDecorative
    /OldAnticOutline
    /OldAnticOutlineShaded
    /Optima-Bold
    /OzHandicraftBT-Roman
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PMingLiU
    /PosterBodoniBT-Roman
    /PTBoldArch
    /PTBoldBroken
    /PTBoldDusky
    /PTBoldHeading
    /PTBoldMirror
    /PTBoldStars
    /PTSeparatedBaloon
    /PTSimpleBoldRuled
    /Raavi
    /Rockwell-ExtraBold
    /Rod
    /RodTransparent
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Shruti
    /SignatureRegular
    /SimHei
    /SimpleBoldJutOut
    /SimpleIndustOutline
    /SimpleIndustShaded
    /SimpleOutlinePat
    /SimSun
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TechnicalPlain
    /TempusSansITC
    /Thickhead
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TraditionalArabicBackslantedBoldItalic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TypewriterOldstyle
    /TypoUprightBT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vivaldii
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


