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Haemolytic anaemia associated with Nigerian 
barbecued meat (red suya) 

C. K. O . W I L L I A M S . B . O . O S O T I M E H I N * . G . B. O G U N M O L A + A N D A . A . A N V O T E D U t 
Departments of llaematology, * Chemical Pathology and t Medicine. College of Medicine, and 4 Department of 

Chemistry, University of Ibadan, Ibadan. Nigeria 

S u m m a r y 

Five ca se s of haemoly t i c a n a e m i a occurr ing in 
ma le Niger ians fo l lowing the ingestion of spiced 
b a r b e c u e d m e a t ( suya) a re desc r ibed . A l t h o u g h 
suya is a p o p u l a r f o o d i t em in var ious pa r t s of 
N ige r i a , all five pa t i en t s desc r ibed in this repor t 
h a d c o n s u m e d a special b r a n d , cal led red suya , 
p u r c h a s e d f r o m v e n d o r s at a p o p u l a r road junc-
tion b e t w e e n the cit ies of Lagos and Ibadan . 
Inges t ion of the culpri t suya s amp le was fol-
lowed wi thin 24 li by mala ise and f eve r , while 
passage of d a r k - c o l o u r e d u r ine and j aund ice 
fo l lowed 1 - 3 d a y s t h e r e a f t e r . Glucose-6-
p h o s p h a t e d e h y d r o g e n a s e ( G 6 P D ) def ic iency 
was d e m o n s t r a t e d by a f luorescen t sc reen ing 
test in all ca ses , whi le t h e e n z y m e p h e n o t y p e 
was s h o w n t o be G d A " in all f o u r cases s tud ied 
by s ta rch-ge l e l e c t r o p h o r e s i s , thus suggest ing 
that G 6 P D def ic iency was a p red i spos ing fac tor 
in t h e cases r e p o r t e d in this ser ies . T h e h a e m o -
lytic d i sease w a s se l f - l imi t ing a n d full recovery 
fo l lowed in all cases . In view of the m a r k e d l y 
c i r cumsc r ibed r ange f r o m w h e r e the pa t i en t s 
o r i g i n a t e d , t h e culpr i t agen t responsible for the 
h a e m o l y t i c d i sease is be l ieved t o be a recent ly 
i n t r o d u c e d f o o d add i t ive that is p robab ly acces-
sible only to a l imi ted n u m b e r of suya vendors . 

Resume 

C inq cas d a n e m i c h e m o l y t i q u e chez d e s Nig-
e r ians a p r e s I ' ingestion d ' u n e v i ande rot ie ct 
h a u t c m c n t ep icee (Me suya ' ) sont decr i ts . Bien 
q u e le suya ' soi t u n e d e n r d e popu la i r e p r c s q u e 
par tou t au Niger ia , tous l e s c i n q pa t ien ts ddcr i t s 

Correspondence: Dr C. K. O. Williams, Depart-
ment of Haemutology. University College Hospital, 
lhadan. Nigeria. 

dans ce rappor t en avaicnt consommd un type 
part iculicr d e n o m m e le 'suya rouge ' qui se vend 
a un arre t popula i re sur I ' au to rou tc qui va de 
Lagos a Ibadan . En 24 heures ap re s I ' ingestion 
d 'un echant i l lon du ' suya rouge ' , la malaise et la 
f ievre sont a p p a r u e s chez les pa t ien ts , suivies 
en t re un a trois jours a p r e s par le passage d ' u n e 
urine d ' u n e couleur foncee et la jaunissc . U n e 
carcncc de GIucosc-6-phospha te d e h y r o g e n a s c 
( G 6 P D ) chez tous les pa t ien ts a etd d e m o n t r e e 
utilisant un ecran f luorescent , tandis que le 
pheno type de la diastase s 'est relevd e t r e G d a ~ 
chez qua t r c pa t ients e tud ies d ' a p r ^ s I'tHectro-
phorese de la gelat ine de fecule . Ceci pour rail 
ind iquer q u ' u n e ca rence de G 6 P D est un fac-
teur prcdisposant d a n s les cas r appor tds de 
ce t te ser ie . La maladic hemoly t ique s 'est 
l imitee e l l e -meme et il y avail une guer i son 
comple t e d a n s tous les cas. C o m p t e t enu de 
la region tr£s redu i te d ' ou sont issus tous les 
pa t ien ts , il scmblera i t q u e 1'agent r e sponsab le 
pour ce t te malad ie hemoly t ique soit un additif 
a l imcn ta i r c r l c c m m e n t in t rodui t e t auquc l 
seu lemen t que lque vendeu r s du ' suya ' on t 
acccs. 

In t roduc t ion 

Haemoly t i c a n a e m i a occur r ing a f t e r ingest ion 
of food has a classical recogni t ion in the syn-
d r o m e of favism |1] , a clinical s ta te tha t occurs 
fol lowing ingest ion of fava b e a n s ( V i c i a fava)% 

a n d which has b e e n associa ted with the def i -
ciency s ta te of g lucose-6-phospha te dehyd roge -
nase ( G 6 P D ) in individuals of M e d i t e r r a n e a n , 
but not of Af r i can or igin | 2 | . Recen t ly , 
h o w e v e r , cases of haemoly t i c crisis occur r ing 
a f t e r the c o n s u m p t i o n of a specially spiced 
b rand of Niger ian b a r b e c u e d m e a t , locally 

71 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



72 C. K. (). Williams el a I 

called red suya , have been obse rved in Sou th -
ern Niger ia . 

T h e first observa t ion of the associat ion of 
haemolysis and red suya was m a d e in t h e last 
week of 1980 when two b ro the r s p r e sen t ed 
s imul taneously to the Universi ty Col lege I los-
pital ( U C I I , Ibadan , Nigeria) with ev idence of 
haemolyt ic anaemia . O n invest igat ion, it was 
establ ished that the two had shared a snack of 
red suya dur ing a tr ip to Lagos short ly b e f o r e 
their illness. O n recovery, o n e of the pa t ien ts , 
not believing the pos tu la ted associat ion be-
tween the ingestion of red suya and the occur-
rence of haemolyt ic a n a e m i a , rechal lenged 
himself with a sample of red suya purchased 
f rom the original vendor . He deve loped the 
synd rome of haemolyt ic anaemia in the s a m e 
fashion as previously. Since the recognit ion of 
the associat ion, several cases of haemoly t ic 
anaemia diagnosed in o u r hospital have been 
a t t r ibuted to consumpt ion of red suya . 
However , we have had the oppor tun i ty of 
studying only three of these cases, which a re in-
cluded along with the two original ones in this 
repor t . 

Pat ients and methods 

T h e diagnosis of haemolytic anaemia was es tab-
lished on the basis of a full b lood count ( F B C ) , 
including a reticulocyte count d o n e in the usual 
way | 3 | , as well as de terminat ion of s e rum bili-
rubin, including the con junga ted and uncon-
jugated fractions. T h e s ta tus of e ry throcyte 
G 6 P D was routinely screened for by a f luores-
cent 'spot test ' | 4 | and subsequent ly conf i rmed 
by starch-gel electrophoresis |5 | . 

Case reports 

Patient 1 was a 34-year-old male Nigerian 
physician and medical scientist who was in 
good health until a few days prior to admission 
to the hospital with a 3-day history of malaise, 
fever and passing of dark-coloured ur ine. His 
28-year-old b ro ther , patient 2, s imultaneously 
presented with similar symptoms. Both of them 
denied a previous illness of the k ind, while 
admitt ing to having shared some red suya 
bought f rom a vendor at the Shagamu Junct ion 
of the Ibadan-Lagos Expressway a few days 
prior to the onset of their illness. Both admi t ted 

to having prev ious ly e a t e n suya p u r c h a s e d else-
w h e r e e v e n f r o m t h e o t h e r s ide of t h e Express -
way , wi thou t s imi la r s e q u e l a e . Pa t i en t 1 admit -
ted to t ak ing a cu r a t i ve d o s e of a m o d i a q u i n c 
w h e n he b e c a m e febr i l e p r i o r to the onse t of 
haemoly t i c e p i s o d e , but his b r o t h e r (pa t i en t 2) 
did no t . O n e x a m i n a t i o n , n e i t h e r t h e s p l e e n nor 
the liver w a s p a l p a b l y e n l a r g e d in e i t h e r of the 
pa t i en t s . T h e y w e r e b o t h j a u n d i c e d a n d had 
m o d e r a t e c o n j u n c t i v a l p a l l o r . 

Pa t ien t 3 w a s a 19-year-old m a l e Niger ian 
bank clerk w h o s t o p p e d at t h e S h a g a m u Junc-
tion a n d p u r c h a s e d r e d s u y a . wh ich h e s h a r e d 
with a f e m a l e c o m p a n i o n . A b o u t 24 h there-
a f t e r , the pa t i en t b e c a m e ill wi th fa t igue , 
mala ise a n d f e v e r , a n d o b s e r v e d t h e passage of 
d a r k - c o l o u r e d u r i n e . O n e x a m i n a t i o n , the re 
was m a r k e d c o n j u n c t i v a l p a l l o r a n d m o d e r a t e 
scleral j a u n d i c e . N e i t h e r t h e l iver n o r the 
sp leen w a s p a l p a b l y e n l a r g e d . T h e f e m a l e com-
p a n i o n d id not s h o w a n y e v i d e n c e of haemoly t i c 
a n a e m i a . 

Pa t ien t 4 w a s a 3 5 - y e a r - o l d m a l e Niger ian 
pou l t ry f a r m e r w h o , w i th in 24 h of c o n s u m i n g 
s o m e suya p u r c h a s e d at t h e S h a g a m u J u n c t i o n , 
d e v e l o p e d f e v e r , ma la i s e a n d o b s e r v e d d a r k e n -
ing of t h e c o l o u r of his u r i n e . H e a d m i t t e d to 
having e a t e n suya in t h e pas t w i t h o u t p r o b l e m s . 
O n e x a m i n a t i o n , t h e r e w a s c o n j u n c t i v a l pallor 
but n o scleral j a u n d i c e . N e i t h e r t h e liver nor 
the sp leen w a s p a l p a b l e . 

Pa t ien t 5 w a s a 30 -yea r -o ld m a l e Niger ian 
m a r k e t i n g e x e c u t i v e , w h o p u r c h a s e d a n d con-
s u m e d an u n d e t e r m i n e d q u a n t i t y of r ed suya at 
the S h a g a m u J u n c t i o n . W i t h i n 24 h , t h e pat ient 
felt ' unwe l l ' a n d t r e a t e d h imsel f wi th chloro-
qu inc s u l p h a t e . T h r e e d a y s a f t e r inges t ion of 
red suya . he o b s e r v e d t h e p a s s a g e of dark-
co lou red u r i n e a n d w a s o b s e r v e d t o be j aun-
d iced . F u r t h e r clinical e x a m i n a t i o n d id not 
reveal o t h e r r e m a r k a b l e f ind ings . 

Results 

T h e five pa t i en t s w h o w e r e s e e n at t h e Univer -
sity Col lege Hosp i t a l . I b a d a n b e t w e e n D e c e m -
be r 1980 a n d D e c e m b e r 1983 w e r e all middle-
class Niger ian m e n b e t w e e n t h e a g e s of 18 and 
35 ( m e d i a n : 32) years . In all five cases , the cul-
prit suya sample had b e e n p u r c h a s e d at the Sha-
g a m u Junc t ion of the E x p r e s s w a y , L a g o s -
Ibadan r o u t e , in t w o cases (pa t i en t s 3 a n d 4) 
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Haemolytic anaemia anil red suya 73 

and I b a d a n - L a g o s r o u t e in t h r e e eases (pa t i en t s 
I. 2 a n d 5) . Over t e v i d e n c e of haemolys i s was 
p r eceded in all eases by non-spec i f ic signs of ill-
heal th within 1 - 3 days of inges t ion of red suya , 
anil then by t h e passage of da rk - r ed ur ine , 
variously l i kened to C o c a - C o l a o r b lackcur ran t 
ju ice . Scleral j a u n d i c e o c c u r r e d in f o u r pa t i en t s 
within 1 - 3 days . A p a r t f r o m signs of a n a e m i a 
and ic te rus , t h e r e w e r e n o r e m a r k a b l e physical 
f indings . 

T h e l a b o r a t o r y f indings a re ou t l ined in T a b l e 
1. T h e s e w e r e cons i s ten t with a haemoly t i c dis-
ease in all f o u r in w h o m the re levant da ta were 
o b t a i n e d . T h e r e w a s G 6 P D def ic iency in all five 
p a t i e n t s a n d t h e p h e n o t y p e of the e n z y m e was 
s h o w n to be G d A " in all f ou r in w h o m starch-
gel e l e c t r o p h o r e t i c analys is w a s carr ied o u t . Of 
t h e t w o pa t i en t s w h o h a d l abora to ry assessment 
of r ena l f u n c t i o n s p e r f o r m e d , o n e (pa t ien t 4) 
s h o w e d e v i d e n c e of acu te renal fa i lure on initial 
p r e s e n t a t i o n . T h i s subsequen t ly improved with 
conse rva t i ve med ica l t r e a t m e n t . A l t h o u g h all 
five p a t i e n t s w e r e severe ly ill at the t ime of 
admis s ion to the hosp i ta l , t h e haemoly t i c dis-
ease w a s self- l imit ing a n d t h e r e was comple t e 
h a c m a t o l o g i c a l r ecovery within 3—4 w e e k s in 
eve ry case . 

Discussion 

W e have desc r ibed a s y n d r o m e of haemoly t i c 
a n a e m i a in five ma le G 6 P D - d e f i c i e n t Sou the rn 

Niger ians fol lowing the ingest ion of red suya , a 
specially spiced b r a n d of b a r b e c u e d m e a t popu -
larly c o n s u m e d in the no r the rn pa r t s of the 
c o u n t r y , but which has recent ly b e c o m e m o r e 
popu la r a m o n g middle-class Niger ians of the 
Sou th . T h e presen t ser ies inc ludes two pa t i en t s 
in w h o m the associat ion of red suya with 
haemoly t i c a n a e m i a w a s first e s t ab l i shed , o n e 
of w h o m (pa t ien t 1) having r ecovered f r o m the 
first bou t of haemolys is , recha l lenged himself 
voluntar i ly with red suya f rom the or iginal ven-
d o r and recorded the r eoccu r rence of the syn-
d r o m e (Fig. 1). All five pa t i en t s c la imed to 
have ea ten suya without s imilar p r o b l e m s in the 
pas t . It, t h e r e f o r e , a p p e a r s likely that the agen t 
responsible for haemolys is in these cases w a s a 
recently in t roduced food add i t ive that was 
avai lable only to a l imited n u m b e r of suya ven-
dors . Since the recogni t ion of the s y n d r o m e of 
' r ed suya-associa ted haemoly t ic a n a e m i a ' 
( R E S U Y A H A ) , we a re a w a r e that a n u m b e r 
of o t h e r pa t i en t s , including w o m e n , have b e e n 
suspected on clinical g rounds as su f fe r ing f r o m 
the synd rome . H o w e v e r , such cases have not 
been adequa te ly invest igated a n d h a v e , the re -
f o r e . not been included in this ser ies . It is, 
howeve r , conceivable that R E S U Y A H A m a y 
not be as rare as this r epor t might suggest . A re-
cent repor t desc r ibed 10 cases of R E S U Y A H A 
at a n o t h e r Nigerian Medical C e n t r e (6). 

In view of the fact that R E S U Y A I I A is food-
associa ted , o n e wonde r s w h e t h e r it is caused by 

Tabic I Laboratory profile on admission of patients with 'red suya'-associated haemolytic anaemia 
(RESUYAHA) 

Serum bilirubin 
(mmol/l) 

Asp-T* Ala I t SU* SCR§ APTi G6PD 
Patients PCV Ratio(%) Total Direct (iu/l) (iu/l) (mmol/l) (mmol/l) (iu/l) Phenotype 

1 29 10 188.1 12.0 55 33 n i l . n.d. 50 A 
2 25 8 78.7 10.3 44 18 n. il. n.d. 50 A 
3 23 n i l . " 126.5 18.8 19 14 n.d. n.d. n.d. A 
4 23 n i l . n.d. n.d. n.d. n i l . 37 2.8 n.d. Deficient'+t 
5 27 ni l . 63.3 10.3 25 37 5 0.2 n.il. A 

"Asp-T: Aspartate transaminase (serum). 
tAla-T: Alanine transminasc (serum). 
JSU: Serum urea. 
§S('R: Serum creatinine 
HAP: Alkaline phosphatase (serum). 
**nd : Not done. 
t t 'Spot ' test only. 
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Fig. 1. Biochcmical 

A L A - T 
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bilirubin 
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bi l i rubin 

Ooys of ter exposu re 

profile in patient I following voluntary exposure to red suya. 

a local p lant -based food addi t ive and , there-
fo re , m a y represen t Af r i ca ' s equiva len t of 
favism, or more likely the chemically induced 
'pr imaquinc-scns i t ive haemolyt ic a n a e m i a ' . 
A l though pat ients 1 and 5 admi t t ed to tak ing 
cura t ive doses of the anti-malarial d rugs a m o -
d i a q u i n e and ch lo roqu ine . respectively, prior to 
the onse t of haemolysis , it is not clear w h e t h e r 
this inf luenced the deg ree of the haemolysis . 
T h e clinical fea tures of R E S U Y A H A a re , 
howeve r , similar to those of G6PD-def ic iency 
haemolyt ic d isorders (7), be they drug- induced 
or secondary to ingestion of fava beans . O r a n g e 
R N (monosod ium salt of l -phenylazo-2-
naphthol-6-sulphonic acid) present in the red-
colour ing powder used as red suya garnish has 
been postula ted by A k i n y a n j u and O d u s o t e | 8 | 
as the culprit agent in the haemolyt ic event of 
R E S U Y A H A . T h e suggestion that a m e t a b o -
lite of this chemical , i .e. l -amino-2-naphthol -6-
su lphonic acid ( A N S A ) is probably responsible 
for the haemolyt ic red cell des t ruc t ion | 9 | would 
t end to explain the variability in the clinical 
mani fes ta t ions of R E S U Y A H A . T h u s , its 
occur rence , as well as the onse t of haemolys is , 
would be subject to several factors including the 
quant i ty of the culprit agent consumed as well 
as host metabo l ic and disposal fac tors . 

T h e s y n d r o m e of red suya-associated h a e m o -
lytic anaemia does not a p p e a r to cons t i tu te a 
significant communi ty hea l th p r o b l e m , despi te 
the high prevalence of G 6 P D deficiency in the 
Nigerian popula t ion |2 j . T h e descr ipt ion in this 
report of only five cases f r o m an obse rva t ion 
per iod of 3 years should not be t aken to reflect 

the p r e v a l e n c e of t h e h a e m o l y t i c d i s e a s e , espe-
cially s ince severa l c a se s of b r i sk h a e m o l y t i c dis-
e a s e that w e r e o b s e r v e d in t h e h o s p i t a l dur ing 
the o b s e r v a t i o n p e r i o d w e r e a s s u m e d to b e RE-
S U Y A H A b a s e d o n h i s to ry o n l y . S u c h cases 
w e r e not f u r t h e r i n v e s t i g a t e d . T h e t r ans ien t 
n a t u r e of t h e d i s e a s e a n d its c o m p l e t e reversa -
bility t h r o u g h c o n s e r v a t i v e m a n a g e m e n t p rob-
ably c o n t r i b u t e d to th is s i t u a t i o n . F u r t h e r m o r e , 
t h e local ized n a t u r e of si te of e x p o s u r e , c o u p l e d 
with t h e fact t ha t o n l y m e m b e r s of t h e very 
smal l m idd le - a n d u p p e r - c l a s s of t h e Niger ian 
socie ty w e r e , fo r s o c i o - e c o n o m i c r e a s o n s , at 
risk of e x p o s u r e to t h e cu lpr i t a g e n t , p r o b a b l y 
c o n t r i b u t e d to t h e l imi t ed n u m b e r of the 
o b s e r v e d cases . A n o t h e r f a c t o r t ha t m igh t have 
c o n t r i b u t e d to t h e low n u m b e r of cases 
o b s e r v e d m a y be tha t i nd iv idua l s at risk w e r e 
m o r e likely to s e e k h e l p in p r i v a t e hosp i t a l s 
r a the r t h a n in t h e pub l i c G e n e r a l o r T e a c h i n g 
Hosp i t a l s . 

C a s e s of R E S U Y A H A a p p e a r t o have 
sharp ly dec l i ned in r ecen t m o n t h s , p r o b a b l y 
as a c o n s e q u e n c e of t h e d r a m a t i c r e p o r t s of the 
i l lness in t h e n e w s m e d i a , a n d p e r h a p s be-
cause of s o m e less pub l i c i zed a c t i o n s of hea l th 
a u t h o r i t i e s aga ins t s u s p e c t e d cu lpr i t v e n d o r s of 
S h a g a m u . N o n e t h e l e s s , it w o u l d a p p e a r that 
t h e case of R E S U Y A H A s h o u l d i l lus t ra te the 
c o m m u n i t y hea l t h p r o b l e m s of i nd i sc r imina te 
d i spos i t ion i n to d e v e l o p e d c o u n t r i e s of p o t e n -
tially h a z a r d o u s f o o d a d d i t i v e s l ike O r a n g e 
R N . which r e p o r t e d l y h a s b e e n b a n n e d f r o m 
the m a r k e t s of s o m e d e v e l o p e d c o u n t r i e s (<S|. 
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