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Summary 

Background Rotaviruses represent important causes of severe 
diarrhoea in early childhood. We examined the effect of hiV 
infection on' the presentation and outcome of rotavirus 
gastroenteritis in Malavvian children. 

Methods Children younger than 5 years who were treated for 
acute gastroenteritis at ttie Queen Elizabeth Central Hospital in 
Blantyre from July, 1997, to June, 1999, were enrolled 
Children with rotavirus diarrhoea, with and without HIV 
infection, were followed up for up to 4 weeks after hospital 
discharge. Rotavirus disease severity (assessed with a 20-
:cint score), duration of rotavirus shedding, and seroresponse 
to rotavirus were compared between HIV-infected and HiV-
tninfected children. 

Findings 736 inpatients (median age 8 months, 271 [34%1 of 
whom wen; HIV-l.-infected) and 400 outpatients (median age 
9 months, 65 [16%] of whom were HIV-infected) were enrolled. 
Rotavirus was delected less frequently among HIV-infected 
children (102 tof 336 [30%]) than among HIV-uninfecleu 
children (348 of 850 [41%], (relative risk 0-71 [95% 01 
t)'53-0-87], p=0'0007), There were no differences in rotavirus 
disease severity for hospitalised children with and without HIV 
iir'ection, but HIV-infected children were more likely to die 
during folloW-up (11/50 [22%]) than HlV-uninfected children 
(u/61, p<0-0001). Of 29 HIV-infected and 45 HlV-uninfected 
children who completed follow-up, six (21%) HIV-infected 
children shed rotavirus, compared with two (4%) HlV-uninfected 
.children (4-66 [1-01-21-51], p=0-05), but shedding was not 
associated with diarrhoea. Three-quarters of children exhibited 
a four-fold rise of serum IgG or !gA to rotavirus, which did iiot 
vary by HIV status. 

Interpretation. Malawian children with concomitant HIV 
lfec.tion resolved acute rotavirus infections. Rotavirus vaccine 

safety and immunogenicity in HIV-infected infanls should now 
bo determined. 
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Introduction , 
R o t a v i r u s e s are the m a i n c a u s e of severe , d e h y d r a t i n g 
d i a r r h o e a in i n fan t s a n d y o u n g c h i l d r e n t h r o u g h o u t t he i 
wor ld . 1 By c o n t r a c t w i t h m o r e - d e v e l o p e d c o u n t r i e s , in 
w h i c h ro tav i rus c a u s e s few d e a t h s ( < 4 0 per ; y e a r in t h e j i 
U S A ) , 2 an e s t i m a t e d 5 0 0 0 0 0 to 8 7 0 0 0 0 d e a t h s a n n u a l l y 
a re c a u s e d by ro t av i ru s i n f ec t i on in i ^ f s - d e v e l o p e d j;! 

countr ies . 1 , 4 C o n s e q u e n t l y , t he d e v e l o p m e n t , tes t ing , a n d . 
i n t r o d u c t i o n of r6tavirr /s vacc ines is a pub l i c -hea l th , ! ; ... 
p r io r i ty . ' Ear ly ro t av i ru s vacc ine s s e e m e d to b e less e f fec t ive P . 
in t rop ica l se t t ings , [but n e w e r vacc ines h a v e s h o w n s imi la r ! 
levels of p ro tec t io r i ( 8 0 - 1 0 0 % ) aga ins t t h e m o s t severe j1 

o u t c o m e s of ro tav i rus i n f ec t i on in m o r e - d e v e l o p e d a n d less-
d e v e l o p e d countries!.*1 ' ' j! 

I n f e c t i o n wi th H I V is c o m m o n a m o n g c h i l d r e n in m a f l y p 
c o u n t r i e s in s u b - S a h a r a n Af r ica , a n d d i a r r h o e a l d i sease is a |i 
l e ad ing c a u s e of i l lness a n d d e a t h in H I V - i n f e c t e d c h i l d r e n jj 
in t h e s e areas.*'" A l t h o u g h co - in f ec t i ons w i t h r o t a v i r u s a n d j; 
H I V h a v e b e e n iden t i f i ed in H I V - e n d c m i c -areas , ' " n o ji 
s t u d i e s have, d e s c r i b e d t h e o u t c o m e of r o t av i ru s ' 
ga s t roen te r i t i s i n . H I V - i n f e c t e d c h i l d r e n . R o t a v i r u s i 
i n f e c t i o n s in o t h e r g r o u p s of i m m u n o c o m p r o m i s e d 
c h i l d r e n (eg, i n fan t s wi th c o n g e n i t a l i m m u n o d e f i c i e n c y , 
s y n d r o m e s ) c a n resu l t in severe , p r o t r a c t e d , l i f e - t h r e a t e n i n g ! 
d i a r r h o e a , w i th faecal vi rus exc re t ion pe r s i s t ing for m a n y 
m o n t h s , " a n d ex t r a in t e s t ina l ro tav i rus i n f e c t i o n s h a v e b e e n ! 
r e p o r t e d in i m m u n o d e f i c i e n t ch i ldren . 1 2 , 

M o s t r o t a v i r u s v a c c i n e s in d e v e l o p m e n t i n c l u d e live; I 
o ra l , a t t e n u a t e d s t r a ins , ' a n d c o n c e r n ex is t s r e g a r d i n g j 
t h e i r u s e in i n l a n t s w h o m i g h t b e i m m u n o c o m p r o m i s e d . . ! 
Spec i f i ca l ly , t he U S C e n t e r s for D i s e a s e C o n t r o l a n d 
P r e v e n t i o n ' s .Advisory C o m m i t t e e on I m m u n i z a t i o n 
P r a c t i c e s r e c o m m e n d e d t h a t t he ( n o w s u s p e n d e d ) , ' ; 
t e t t a v a l e n t r h e s u s - h u m a n r c a s s o r t a n t r o t a v i r u s v a c c i n e ' 
s h o u l d n o t b e g iven to i n f a n t s b o r n to H I V - i n f e c t e d 
m o t h e r s ( u n l e s s H I V i n f e c t i o n in t he i n f a n t h a s b e e h 
e x c l u d e d ) , a n d s u g g e s t e d f u r t h e r r e s e a r c h m th i s area.! 4 j 
U n d e r s t a n d i n g tlje b e h a v i o u r of n a t u r a l r o t a v i r u s , ! 
i n f e c t i o n s in H I V - i n f e c t e d c h i l d r e n is a n i m p o r t a n t M t . 
s t e p in this p r o c e s s . W e t h e r e f o r e u n d e r t o o k a 2 - y e a r j ' 
s t u d y of r o t a v i r u s ^ in fec t ions in B l a n t y r e , M a l a w i , w h e r e ; , j 
m o t h e r - t o - i n f a n t t r a n s m i s s i o n of H I V c o n t r i b u t e s j 
s u b s t a n t i a l l y to h i g h levels of early c h i l d h o o d mortali ty.!®; j 
T h e o b j e c t i v e s of th is s t u d y w e r e to e x H T r r i n ^ f h e ^ f f t c t r r i f ' i I 
h o s t H I V in fec t io f i o n t he sever i ty of r o t a v i r u s d i s e a s e , 
a n d o n t he d u r a t i o n of faecal s h e d d i n g of r o t a v i r u s anH 
the s e r u m i m m u n e r e s p o n s e to r o t a v i r u s i n f e c t i o n . W e ; ! 
w i s h e d to tes t the h y p o t h e s i s t ha t c o n c o m i t a n t H I V 
i n f e c t i o n i n c r e a s e s t he sever i ty of r o t a v i r u s d i s e a s e a n d ; 
de l ays t h e faeca l c l t a r a n c e of r o t a v i r u s a n d d i m i n i s h e s t he ' 
s e r u m i m m u n e r e s p o n s e . ! 

• i • 

Methods 
Participants 
T h e s t u d y was car r ied o u t f r o m July 1, 1 9 9 7 , to J u n e 30 , 1 

1999 , at t he Q u e e n El izabe th C e n t r a l H o s p i t a l 
( Q E C H ) , R!antyi'<i. Blnr. iyrc is t he la rges t city in the 
.Southern Reg ion of M a l a w i , a n d has a p o p u l a t i o n of a b o u t 
o n e mi l l ion . 
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outcofcne over t i m ° a n d in d i f f e r e n t g e o g r a p h i c reg ions . 
S e c o n d , i> re l iable c u l t u r e m e t h o d for, P carinii, a n d a 
s u b s e q u e n t in-v i i ro m o d e l for a s s e s s m e n t c r d n i g 
suscept ib i l i ty needs to be d e v e l o p e d . T h i r a , o u r 
specu l a t i on of a n o t h e r m u t a t i o n , in c o m b i n a t i o n wi th 
the k n o w n DHPS m u t a t i o n s t h a t m i g h t c o n f e r cl inically 
s ign i f ican t d r u g res i s t ance , sugges t s tha t m u t a t i o n s 
s h o u l d be s o u g h t in,, o t h e r g e n e ta rge ts , F o u r t h , 
assess tnen t of d r u g res i s t ance in P carimi, will be 
faci l i ta ted by d e v e l o p m e n t of s t a n d a r d i s e d d e f i n i t i o n s of 
t r e a t m e n t o u t c o m e . Final ly , a larger , m u l t i c e n t r e s t u d y 
tha t i n c l u d e s a m o r e c o m p r e h e n s i v e g e n o t y p i c 
cha rac t e r i s a t i on of P carinii is n e e d e d to further 
e luc ida t e the a s soc ia t ion b e t w e e n m u t a t i o n s a n d cl inical 
o u t c o m e . 

O u r results suggest that pa t ien ts infec ted with mi tant 
P carinvi can be successful ly t rea ted with co-trim».:;azole. 
S ince p re sence of DHPS m u t a t i o n s in pa t i en t s with 
P carimi p n e u m o n i a does n o t always cor re la te with 
r e sponse to d i f fe ren t t r e a tmen t s , the possibil i ty (or even 
pres nice) of a DHPS m u t a t i o n shou ld be only o n e of 
seve al criteria used in guid ing the choice of initial d r u g 
t rea tmet r : of P carinii p n e u m o n i a in pa t i en t s »vith 
I I l V - 1 . 
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i 1 I 

negative g roup () 1 of 50 [22%] vs 0 of 61, p < 0 - 0 0 0 l j 
Death after hospital d ischarge was o f t en preceded; b j 
fever, respiratory symptoms , d ia r rhoea , and poo r feeding 
Acu te (enro lment ) C D 4 coun t s were significantly lowei 
a m o n g HIV-infec ted chi ldren w h o , d i e d dur ing Follow-up 
(med ian 285/|xL' [range 3 3 - 6 7 7 ] ) t han in t | iose whe 
comple ted fol low-up (830/ |xL [ 3 9 - 2 2 7 3 ] , p = 0 - 0 0 5 ) . . 

Of the 74 children who comple t ed at least 3 weeks oi 
fo l low-up (f igure), a greater p ropor t ion of HIV-infec tec 
chi ldren thah HIV-nega t ive children shed virus aftet 
hospi tal discharge (table 3). Overall, 56 (76%) chi ldren 
had a four-fold rise in ei ther IgG or IgA against rotavirus 
between acute and convalescent s e r u m samples . T h e 
p ropo r t i on of chi ldren who seroconver ted dHd no t vary b_\ 
H I V status , and there was no d i f ference b e t w e e n the ratic 
of acute to convalescent titres be tween HIV- in f ec t ed ajic 
H I V - u n i n f e c t e d chi ldren (table 3). T h e r e was in-
di f ference in the fates of shedd ing or se roresponse by a^c. 
sex, W A Z scored C D 4 coun t , C D S coun t , C D 4 / C D 8 
ratio, severity of illness, or rotavirus strain type (data ijot 
shown) . ! 

Discussion t 
In this 2-veari hospi ta l -based s tudy of_ rotavirus 

Ail? 

Progress of ch i ldren w h o e n t e r e d fo l low-up p h a s e of s tudy 
' E i the r because of temporary unavai labi l i ty of C D 4 test ing faci l i t ies, cr 
because of an equivocal HIV-posit ive result on initial rapid screen. -(-Acute 
serum sample taken >1 week after onset of i l lness. 

gastroenter i t is , we? found that rotavirus was less c o m m o 
identif ied a m o n g HIV- in fec ted chi ldren than a m o n g HIV-5 

negative chi ldren. In those with H I V infect ion, the'; 
con t r ibu t ion of rotavirus might have b e e n di lu ted by the; 
effect of o ther eh te ropa thogens—eg , parasi tes , bacter ia , 
and pe rhaps viruses such as astroviruses and 
picobirnaviruses , ; which have been associated with 
d iar rhoea in HIV-infec ted a d u l t s . " Al though infect ibn 
with H I V did not result in a younger age of p resen ta t ion 
with rotavirus d iar rhoea , mot e than a third of cases overall 
were ident if ied in-children younger t han 6 m o n t h s . T h e s e 
data suggest that fu tu re rotavirus vaccine p r o g r a m m e s in 
Malawi will need to provide adequa t e p ro tec t ion in this 
youngest age group. 

W e were unable to find signif icant d i f ferences in the 
clinical severity of rotavirus d iar rhoea be tween 
hospital ised children with and wi thout H I V infect ion. 
However , significantly more dea ths occur red dur ing 
fo l low-up af ter hospital discharge a m o n g HIV- in fec t ed 
chi ldren than a m o n g HIV-nega t ive ch i ldren , and dea th 
was related to lovtf C D 4 c o u n t on p resen ta t ion . Since the. 

HIV positive (n=29) HIV negative (0=43) Relative risk (95% CI) P 
Demographics 
Mate sex 1 4 (48%) 2 8 (62%) 0 - 7 1 ( 0 - 4 0 - 1 - 2 5 ) 0 - 2 4 ^ 
Age ( m o n t h s ) " 6 ( 1 - 1 5 ) 7 ( 2 - 2 2 ) 0 - 3 5 
Age <6 m o n t h s 1 2 (41%; 1 2 (27%) • 1 - 5 5 ( 0 - 8 1 - 2 - 9 7 ) 0 - 1 9 .j. 

CD4 counts •i 
S I C D 4 / > L * 7 6 8 ( 3 9 - 2 2 7 3 ) : n = 1 8 1 0 3 9 ( 2 8 - 2 0 3 2 ) ; n - 3 0 0 - 6 1 ' j 
S I CD4 - - 5 0 0 / ) i L 6 / 1 8 8 / 3 0 (27%) 1 1 - 2 5 ( 0 - 5 2 - 3 - 0 2 ) 0 - 6 3 
8 2 CD'I/ILL* 1 0 3 8 ( 1 3 3 - 3 0 0 6 ) ; n = 2 0 1 7 1 6 ( 4 1 7 - 5 2 0 0 ) ; n = 3 3 0 - 0 0 2 
S 2 CD't - : 5 0 0 / p . L 6 / 2 . 0 (.10%) 1 / 3 3 0 % } , 9 - 9 0 ( 1 - 2 8 - 7 6 - 3 R ) 0 - 0 0 5 

S h e d d i n g by Week 
I. 2 / 2 9 (7%) 1 / 4 4 (?.%) '; 3 0 3 ( 0 - 2 9 - 3 0 - 9 5 ) 0 - 5 6 
2 3 / 2 8 (1'."'.,) 0 / 4 2 : 0 - 0 6 

2/27 (7%) 1 / 4 4 (2%) ; 3 2 0 ( 0 - 3 1 - 3 4 - 2 5 ) 0 - 5 5 ! 

a 0 / 2 9 MD 
Any 6 / 2 9 (2 .[. '(•! 2 / 4 5 (4%) , . 4 -G6 (1-0 .1 . -21-51) 0 - 0 5 1 

SororonporisGs (units) 
S2/S1 IffG ' SO 5 - 0 0 - 3 7 ' 
S 2 / S 1 IgA 3 5 4 - 5 : 0 - 4 3 
•four-fold IfiG ' 13 (45%) 2.6 (58%,) 0 - 7 8 ( 0 - 4 8 - 1 - 2 5 ) 0 - 2 8 : 
•lour fold I15A 2 2 (713%) 2 9 (64%) 1 1 8 ( 0 - 8 7 - 1 - 5 9 ) 0 - 3 0 • j 

>four fold IgG oi IgA 2 2 (76%) 3 4 ( 7 6 % ) 1 - 0 0 ( 0 - 7 7 - 1 - 3 1 ) 0 - 9 8 • ! 

s i ••!•> : <<>k <!.>••,..»!» "-.ample. HI) -i. Ot •l"ii:[iiiinr-il. •Mt:ili.ii< , . nn»f ) . i 
: )!>>.•> C o m p a r i s o n b y MIX' s t a t u s of ch i ldren who c o m p l e t e d foHow-un 
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precise causes of dea th in these ch i ld ren were u n k n o w n , 
w h e t h e r ti e h igher inor ta l i ty in the H I V - i n f e c t e d ' ' r o u p 
was caused by ro tavi rus or by an u n d e r l y i n g HIV-disease 
is unclear . In this regard , the effect of na tura l ro'.;>»-ir-Ja 
infect ion on HIV repl icat ion r e m a i n s to be a d d r e s s e d . A 
higher p r o p o r t i o n of H I V - i n f e c t e d than HIV-un i r . 'ected 
children! were m a l n o u r i s h e d in this s tudy , a n d tiu-it: is 
some evidence of greater ro tavi rus disease severi ty a m o n g 
ma lnou r i shed c h i l d r e n . " H o w e v e r , a f te r con t ro l l ing for 
age a n d - H l V s ta tus , we f o u n d no effect of the W A Z score 
on the severity of ro tavirus d i a r rhoea , 

HIV- in fec t ed ch i ldren were m o r e likely t han H I V -
negative ch i ldren to shed ro tavi rus d u r i n g fo l low-up , bu t 
in n o n e of these ch i ld ren was this assoc ia ted wi th 
d ia r rhoea , a n d the clinical s igni f icance of tliis finding is 
ques t ionab le . M o r e o v e r , t h r ee -qua r t e r s of ch i ld ren 
showed; a four - fo ld seroresponse to ro tav i rus a f t e r acu te 
infec t ion , and r e s p o n s e rates d i d n o t d i f fe r by H I V s ta tus . 
T h e hos t factors necessary for ro tav i rus c l ea rance in 
h u m a n s , are u n k n o w n , b u t in mice , ce l l -med ia t ed a n d 
h u m o r a l i m m u n e m e c h a n i s m s have a role in the 
resolu ion of ro tavi rus infect ion." ' 3 1 P r e s u m a b l y , at least 
one ol these m e c h a n i s m s is suff ic ient ly conse rved in 'he-
small in tes t inal m u c o s a of H I V - i n f e c t e d ch i ld ren to 
enable 'virus c learance , desp i te sys temic ev idence of 
i m m u n o d e f i c i e n c y . 

We f o u n d ' ha t ch i ldren infec ted with P [ 6 ] , G 8 strains 
were significantly y o u n g e r t han those infected with o t h e r 
commot i ly ident i f ied s t rains . U n u s u a l VP 4' types 
(especially type P[6J) are well de sc r i bed in assoc ia t ion 
with s y m p t o m l e s s ro tavi rus in fec t ions of neona tes , 1 a n d a 
h igher p reva lence a m o n g older ch i ld ren of .serotype G 9 
rotaviruses has been reported f r o m the U K . " A poss ib le 
exp lana t ion for the s t ra in-speci f ic age d i f fe rences seen in 
this s tudy could be tha t P [ 6 ] , G 8 s t ra ins have only recent ly 
been i n t r o d u c e d into die h u m a n p o p u l a t i o n in M :iawi, 
a n d a lack of passively a c q u i r e d neu t ra l i s ing rar • s m a l 
a n t i b o d y to the V.P7 a n d V P 4 . p r o t e i n s of this s train migh t 
r e n d e r y o u n g " i n f a n t s m o r e suscep t ib l e to in fec t ion . In 
hospi ta l i sed ch i ldren , f r o m w h o m prospec t ive clinical da t a 
were col lec ted , wc f o u n d tha t the severity score d id n o t 
d i f fer by strain type. A l t h o u g h conv inc ing ev idence is 
lacking that severity of d ia r rhoea l i l lness varies by s t ra in , a 
s tudy f r o m Bang ladesh f o u n d tha t ro tavi rus se ro types G 2 
and G.3 were associa ted with the m o s t severe dehydration, 
b u t this, finding did n o t s eem to be of m a j o r clinical 
i m p o r t a n c e . ; ; 

T h e f ind ings of this s tudy , t aken t o g e t h e r wi th those 
of smal le r cross-sect ional 1" a n d longi tudinal ' " ' " 1 s tud ies , 
suggest tha t rrltnvirus is no t an o p p o r t u n i s t i c p a t h o g e n 
in ch i ldren with H I V in fec t ion . H o w e v e r , desp i t e 
ihe large n u m b e r of ch i l d r en s c r e e n e d , only .1 
small i m n b e r of ind iv idua l s c o m p l e t e d fo l l ow-up , a n d 
the p e w e r of this s t u d y to d e t e c t smal l . d i f f e rences in 
the d u r a t i o n of ro tav i rus s h e d d i n g arid s e r o r e s p o n s e oy 
H I V s ta tus is t h e r e f o r e l imi ted . Alt-hough we cnr;;:ot 
e x c l u d : t he possibi l i ty of se lec t ion b ias r e su l t ing f r o m the 
high loss to fo l low-up t h r o u g h d e a t h a n d de fau l t , the 
d e m o g r a p h i c charac te r i s t i cs of ch i l d r en wh o were lust co 
fo l low-up did not d i f fe r f r o m those w h o c o m p l e t e d the 
s tudy .F ina l ly , s ince we did n o t a t t e m p t to de tec t viral 
R N A l>v R T - l ' C R , we have p robab ly u n d e r e s t i m a t e d the 
rate a n d d u r a t i o n of ro tavi rus s h e d d i n g . By R T - P C R , 
R icha rdson and co l l eagues" s h o w e d that 3.0% of hea l thy 
ch i ld ren a d m i t t e d to hospi ta l wi th severe roto .'irus 
dianlni-.-ti i t e r e t e virus in si mil for m o r e iliau 20 days 
. H u t (Mt%<'( o f d i a i r i v . - c a ( u p . s o a m a : ; m i m i ! i d ' iV > ' - f s s s 
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In conc lus ion , ro tavi rus was d e t e c t e d less f r eque r^ ly 
a m o n g H I V - i n f e c t e d ch i ld ren , w h o were able to clinica ly 
resolve ro tav i rus in lion irrespective, o f their i m m u n e 
s ta tus , a n d could q i o u n t a s e ro re sponse similar to childi :n 
w i t h o u t H I V infec t ion . T h e f ind ing of m o r e f r e q u e n t 
dea th s a m o n g H I V - i n f e c t e d ch i ld ren d u r i n g short - te . tm 
fo l low-up af ter ro tavirus infec t ion requ i res f u r t h e r s t i u y , 
i nc lud ing a s se s smen t of the effect of ro tavi rus o n I f . V 
replication., T h e obse rva t ion of (clinically inappircr.i) 
p r o l o n g e d s h e d d i n g in s o m e H I V - i n f e c t e d ch i ld ren n h o 
mer i t s f u r t h e r inves t iga t ion , a n d w o u l d be best add re s sed 
in a large, long i tud ina l s tudy wi th l o n g - t e r m follow-i^p 
Final ly , this work shou ld now e n c o u r a g e qareful s tud ies of 
the safe:v a n d i m m u n o g e n i c i t y of ro tav i rus vacc ines 
H I V - i n f e c t e d infan ts . T h e possible e f f i c t of ro tavi r 
vacc ine on hos t H I V disease n e e d s a s se s smen t , a n d t 
possibi l i ty of p r o l o n g e d excre t ion of vaccine virus shou ld 
be c o n s i d e r e d . S u c h s rud ie , wou ld r e p r e s e n t a s ignif icant 
a d v a n c e towards the goal of r e d u c i n g c h i l d h o o d mor ta l i ty 
f r o m rotavi rus across Afr ica , t h r o u g h the r o u t i n e rotaviru 
vacc ina t ion of in fan ts . " 
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Uses of error: Ignoring the obvious 
Over 4 0 years ago , as a y o u n g regis t rar , I looked a f te r d ie th i rd chi ld in a y o u n g 
family. T h e f i r s tborn h a d d i ed in d ie univers i ty paed ia t r i c t iospital in A t h e n s , in Ju ly , 
wi th a d iagnos is of encepha l i t i s at the age of 12 m o n t h s . T h e s e c o n d chi ld h a d d ied , 
in June , at the age of 3 m o n t h : w i t h p n e u m o n i a , in a pr iva te paed ia t r i c clinic. T h i s 
t w o - m o n t h - o l d baby was deve lop ing no rma l ly , b u t the p a f e n t s were u n d e r s t a n d a b l y 
anx ious a b o u t her . W h e n she was 9 m o n t h s old h e r f a t h e r told m e tha t w h e n he a te 
t i nned sa rd ines the child liked to lick the cans . I told h im to d i s cou rage h e r f r o m 
do ing this. I d i d n ' t hea>* any th ing m o r e unt i l I saw her at W m o n t h s of age w h e n she 
was a d m i t t e d to the ch i ld ren ' s hosp i ta l in A t h e n s with vorriiting a n d p r o s t r a t i o n . S h e 
was h y p o n a t r a e n i i c and h y p c c ' t l o r a e m i c , b u t her full b lood c o u n t , thyroid 
h o r m o n e s , u r ina ry s te ro ids , an . ' p l a s m a co r t i sone were all n o r m a l . I c o n s i d e r e d t h a t 
she h a d an e lectrolyte d i s t u r b a n c e of u n k n o w n cause and p resc r ibed o n e g r a m of 
salt daily d u r i n g the s u m m e r m o n t h s . 

T h e fo l lowing s u m m e r , she s ta r ted vomi t ing a n d cpllapscd again. S h e was 
a d m i t t e d to hospi ta l a n d when we f in i shed inser t ing an in t r avenous dr ip , the n u r s e 
kissed the child to ca lm her . S h e told m e that the ch i ld ' s sweat was salty. A swea t 
test was a b n o r m a l l y high in ch lo r ine (130 m e q / L ) . T h e child t r ans fe r r ed to the cyst ic 
fibrosis clinic, and a p p r o p r i a t e t r e a t m e n t a n d family counse l l ing s t a r t ed . I h a d 
ignored th ree i m p o r t a n t facts: one , all three siblings b e c a m e ill d u r i n g the s u m m e r , 
two, the i n f an t su f fe red f r o m s:.!t insuf f ic iency (site l icked sa rd ine cans) , a n d th ree , 
s c r u m chlor ine and ca l c ium were low. T h e s e er rors are an i m p o r t a n t r e m i n d e r t ha t 
cvslit fibrosis m a y present, in I v r c l imates as hea t e x h a u s t i o n . 

P D Lapatsanis 
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I Case r e p o r t 

Flash pulmonary oedema 

Fiona Walter, David A Walker, Mick Nielsen 

A o8-year -o ld m a n was a d m i t t e d wi th b a c k pa in and 
\i>initini*,.:'He had a his tory of ang ina , hypertension, r ight 
r : na l nitdrv s tenosis , a n d an elect ive a b d o m i n a l auri i ' : 
a n e u i y s t r r r e p a i r in 1997. T h r e e weeks b e f o r e admis s ion , ho 
had nr ( iergone c o r o n a r y an g io g ra p hy fo l lowing 
u n c o m p h c a t e d inferior myoca rd i a l in farc t . A n g i o g r a p h y h a d 
s h o w n c o m p l e t e occ lus ion of t he - r i gh t c o r o n a r y artery, a 
n o r m a l left co rona ry a j lery, a n d an e s t ima ted left vent r icular 
e jec t ion f rac t ion of 5 0 % wi th a left ventricular e n d dias tol ic 
p ressure of 8 n u n H g . At the t ime of his infarc t his rena l 
f u n c t i o n was impa i r ed , b u t c o m p a r a b l e to tha t r e c o r d e d in 
1997 (u tea 18 m m o l / L , c rea t in ine 187 | .unol/L). H i s renal 
f u n c t i o n de t e r i o r a t ed t rans ient ly fo l lowing ang iog ra phy 
(urea 32 mmt i l /L , c rea t in ine 5 4 6 p m o l / L ) b u t i m p r o v e d 
af ter 18 h o u r s of i n t r avenous f lu ids (urea 25 t n m o l / L , 
c rent in inc ; '126 i tmoi /L) . Me was t h e n d i s cha rged ".r.d 
o u t p a t i e n t fo l low-up we.s a r r anged . O n this admiss ion he 
wns unwell and oliguric. Mis renal f u n c t i o n had de t e r i o r t ced 
substant ia l ly w i t h ' a urea of 36 m m o l / L , a n d c rea t in ine o'' 
9 5 8 umoJ /L. H e was tnkmg furoseni ide 4 0 m g daily, aspir in 
75 m g dtlily, dil t iazetn 180 rng twice daily, i sosorb ide 
m o n o n i t r a t e 50 m g daily, ramipr i l 5 m g daily, and ca l c ium 
polystyrene! su l fona te , H e was transferred to in tensive care 
for l iaemofiHrat ion a n d d i l t iazem a n d ramipr i l w e r e 
d i s c o n t i n u e d . S o o n a f w r t r ans fe r h e b e c a m e hypox ic end 
was i n t u b a t e d a n d vent i la ted . H e h a d w i d e s p r e a d expira tory 
wheezes o n auscu l t a t ion a n d ches t r a d i o g r a p h s h o w e d 
bilateral interstit ial s h a d o w i n g . H e i m p r o v e d rapidly a n d 
was extubate-.l within 24 h, b u t only 12 h later h e was re-
i n tuba t ed :,following a n o t h e r acu t e desatu ration. T w o 
fu r the r ep i sodes o c c u r r e d , e a c h resolving s p o n t a n e o u s l y a n d 
on the fou r th r e - in tuba t ion , a p u l m o n a r y ar tery ca the t e r was 
nr.crtcd. His pulse rale was 100 b p r n , sys temic arterial 

p r e s su re 190/110 m m H g , v e n o u s p r e s s u r e 1° m m H g , 
pulnionoiy; ,artcry p r c s su i e 7 0 /4 0 m m H g , a n d p u l m o n a r y 
capi l lary u e d g e p re s su re 3 5 m m H g . N o n e w abnormalities 
•<ere d e t e c t e d on e l ec t roca rd iog raphy a n d t r ans tho rac i c 
e c h o c a r d i o g r a p h y . 

As the pa i i en t had good left ven t r i cu la r f u n c t i o n , 've 
c o n s i d e r e d .a r enovascu la r aet iology for his ep i sodes of 
p u l m o n a r y .oedema. Rena l a r t e r iog raphy s h o w e d a severe 
right renal ar tery s tenosis wi th a trans-stenotic g r ad i en t of 
H) m r n H g (f igure) . P e r c u t a n e o u s ba l loon ang iop las ty 
( P I ' C A ) was d o n e , w.'th a g o o d a n g i o g r a p h i c resul t , 
e l imina t ing d ie t r ans - s t eno t i c p r e s su re g rad ien t . H e 
r e m a i n e d s tab le for the nex t 4 8 h wi th n o f u r t h e r ep i sodes of 
::cutc p u l m o n a r y o e d e m a a n d was t h e n t r ans fe r r ed to the 
regional renal un i t for haemodia lys i s . "'.•< 

Renal a r tery s tenosis is a rare cause of a cu t e pulmonary-
o e d e m a , So-ca l led "f lash : p u l m o n a r y o e d e m a can indica te 

Lancet 2001,; 3 5 8 : 556 
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Ronal arteriograph showhig right renal artery stenosis 

t he preset! , e of un i la te ra l o r bi lateral obs t ruc t i ve rena l 
ar ter iosc leros is . ' M o s t p a t i e n t s h a v e c o - m o r b i d 
ca rd iovascu la r d i sease a n d a r e n o v a s c u l a r ae t io logy is 
over looked . 2 F lash p u l m o n a r y o e d e m a is typically s u d d e n in 
onse t , wi th signs a n d s y m p t o m s of a c u t e p u l m o n a r y 
o e d e m a , a n d acu t e sys temic h y p e r t e n s i o n . S t ab l e 
h a e m o d y n a m i c s a n d respi ra tory f u n c t i o n o f t e n r e t u r n 
wi th in h o u r s w i t h o u t specif ic t r e a t m e n t . T h e r e is usual ly a 
d e g r e e of renal i m p a i r m e n t a n d a h is tory of h y p e r t e n s i o n . ' A 
haemodyna \n ica ; ly - : i i gn ihcau t uni la tera l s t enos i s increases 
r en in secre t ion f rom the j u x t a g l o m e r u l a r a p p a r a t u s , c aus ing 
s o d i u m and wa te r r e t en t i on by the ipsi lateral k idney . A 
n o r m a l con t ra la te ra l kidney supp re s se s its r en in sec re t ion 
a n d a n a t u n e s i s occurs , r es to r ing in t ravascu la r v o l u m e . If 
the re is bi lateral renal ar tery s tenosis , o r an a b n o r m a l 
con t ra l a t e ra l k idney this d o e s n o t h a p p e n a n d v o l u m e 
ove r load ing c a n o c c u r . ' Renal a r t e ty s tenos is c a n b e t r ea t ed 
by P T C A ot surgical r evascu la r i sa t ion . ' 
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