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was pH 7.37, bicarbonate Ití- mmol/L, base excess - 105, and 
lactate 7.3 m m o l / ~  (normal 0.6-2.0). suspecting acute thianline 4 * .  
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Serum IgG responses 50 a redombinant fragment of 128 kDa 

protein of Hpylori in endoscoped dyspeptic patients. 

Shaded area=mean absorbance+2 
with no Hpyloriantibodies' y western 
by Giemsastaining on antraI$ucosa; O 
staining on antral mucosa. 

subjects with normal mucosa )? = 6, p 
gastritis (n=43, p<O*OOO5). Only 5: 
gasmtis were seropositive (fi&). - 

with cytotoxin-producing H ~ J Z O ~ ~  ktrains than those with gastritis 
alone: these combined i"Unol&ical and bacteriological spdies 
suggest strongly that strains -!+sing the 128 m a  protein are 
more ulcerogenic than non-cytoFmç strains. 
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Potentially lethal thiamine deficiency 
complicating parenteral nutrition in Cpildren 

SIR&we report two cases of acute, severe encephaloppthy and 
lactic/acidosis due to thiamine deficiency in patients re@ving 
parenteral numtion (PN) that occurred within days of stbpping 
p+teral vitamin supplements. - \  

'iQeficiency, we gave him intravenous thiamine 250 mg daily for 2 
days. He recovered 111 consiousness within 12 h (plasma pctate 
$z? mmol/L. Red-cell transketolase activation by thmnine 
pyxyphosphate before and 1 week after the start of supplemkntation 
was@O% and 25%, respectively. We later learned that vitamin 
supp\ements had been inadvertently omitted from his parental 
solu$o at home for 8 days before presentation. 

m e  second case was a 6-year-old boy, also on long-ferm PN for 
short d y e 1  syndrome. He suddenly became agitate'd, confused, 
and ataxii: 10 days after stopping PN for a trial of enteral feeding 
supplemdifed yrirh enteral mdtivitamins. A full infection screen 
was n o d j  and an electroencephalogram showed slow waves. 
Plasma pH was 7.40, bicarbonate 23.5 &ol/L, base excess - 1, 
phosphate 1.34 mmol/L, anion gap 15, and lactate 3.0 mmol/L. He 
was given p+teral thiamine 250 mg 6 hourly for 2 days, and 
recovered within 8 h. Red-cell transketolase activation before and 
one week after trdatment was 38% and 24%, respectively. 

The percentagehcrease in transketolase activity when thiamine 
pyrophosphate is added to patients' red cells provides an indirect 
estimate of thiamin; status. Estimates of the upper limit of the 
normalhcreasevary&p 155% to a%.' Thiamine ddciencyhas 
been described in add& on PN, and in alcoholics. It has also been 
documented in two &+en undergoing chemotherapy for solid 
tumours after receiving,PN for 2 weeks with no vitamin 
supplements: in a boy with severe lactic acidosis on PN for 21 days 
after bone marrow aahspdtation$ and in a boy with severe lactic 
acidosis after 20 days PN without vitamin s~pplements.~ All these 
children responsed .rapidly b parenteral thiamine. Our %es 
became ill aller only 8 and 10 &YS without vitamin supplements, 
and severe encephalopathy rather than lactic acidosis was the most 

It is important to recognise how ktpidly thiamine d d a e n q  can 
occur, and that it is often lethal. The'overaU mortality is more than 
50% in children? The clinical presehtation of deficiency may be 
more florid in children receiving parekteral glucose, when excess 
pyruvate is converted into lactate. The diagnosis should be 
considered in &ildrq~ on PN who prhent with an unexpected 
encepha!opathic illness. Parenteral thiamine 250 mg 6 hourly for at 
least 2 @YS should% -ed, while waiting~or the results of red-cell 
transketolase activauoF studies. I 
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piorninent feature. &ch had 'previously been receiving d e  
recommended daily dose of thiamine (1.2 mg)." 
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.,I Fast emergence of Plasmodium falciparum 
<4 resistance to halofantrine 

SIR,-ph?mdimn fulcipnrunt resistant to mefloquine are often 
cross-resistant to halofantrine.' Resistance to halofantrine reached 
72y0 of cases in an area where resisrance to mefloquine was 66%? 
To evaluate the possible outcome of large-scale use of halofantrine 
(ie, induction and/or selection of resistance under specific drug 
pressure), we have srudied in-vivo and in-vitro responses to 
halofantrine, chloroquine, quinine, and mefloquine in two 
geographically related areas differing in halofanaine drug-pressure. 
Brazzaville in the Congo was selected because, by contrast with 
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1 Halofantrine Chloroquine] Quinine Mefloqulne 

Congo 
In vivo 22il2l 12/23 1 li32 

In vim I 6!11 I 10/20 1 1!14 
(52/121it 

EC,J 1 U,: 1 62.8 1 1 1 ::o 

In vivo OE4 471 166 
In vim 9/15 21s 1/22 

4.3 41 72.6 4.5 
(2.2-261 (3.6450) (26-3701 (1+3Oi 

”S 

(2,247.0) (55-5.16i (31-375: (l.?-ß) -I 

Cameroon Ø 

*In-vitro assays were by micro-isotopic method.‘ Results are expressed in EC, the 
effective concentration providing 50% inhibition of 3H-hypoxanthine uptake by the 
plasmodium parasite. 
tlncluding cases with delayed response to the drug. 
%Mean (range) ND-not done. 

other African countries, halofantrine has been strongly marketed 
and widely used since 1989. Local drug suppliers (SEP and 
Labores) tell us that halofantrine represents about 25% of all 
antimalarials sold in 1991-91. In an outpatient clinic in Brazzaville, 
we found that halofannine accounted for 30% of the 580 treatments 
administered over 4 months in 1992. An area of south-west 
Cameroon (outlying regions of the city of Kumba) was used as a 
control, since halofantrine has not received government approval 
and is only occasionally imported by foreigners. 

For in-vivo assays, halofantrine hydrochloride suspension was 
given as three intakes of 8 mg/kg 6 h apart, with a glass of milk to 
improve absorpti~n.~ Parasitaemia was followed up on thick blood 
smears from days O to 8. In the Congo village of D joumouna, among 
121 individuals studied (aged 1-50 years) 22 had parasites still 
detectable on day 8, which shows 18% of resistance to halofantrine 
at an RII!RIII level (table). Of those with a negative me31 at the 
end of follow-up, many showed delayed c o m e  to becoming 
negative. 43% were still positive on day 4, and 26% were still 
positive on day 6. Thus, in addition to the 18% with m e  resistance, 
there was a subset of 25% with abnormal delayed responses to 
halofantrine. 4 resistant cases received a second halofantrine 
treatment on day 8, a regimen now &equently recommended to 
improve cure rates. Only 1 was cured while the other 3 remained 
positive up to day 15. To ascertain that halofantrine had been 
properly adsorbed, the blood concenuations of the drug and its 
main metabolite desbutylhalofantrine were measured in day 3 
samples with an enzyme-linked immunosorbent assay. In 
Cameroon, by conuast, all 54 cases followed up (aged 2-15 years) 
were suceptible to halofantrine and all the smears were negative 
from day 4 onwards. 

In-vivo assays with other drugs confumed the existence of a high 
frequency of resistance to a standard 25 mg/kg chloroquine 
treatment in the two countries:5 and showed that nearly all isolates 
were sensitive to quinine (8 mg/kg every 8 h over 7 days) and 
mefloquine (15 mgikg in two doses over 1 day). Only 1 case in the 
Congo failed to respond to quinine and 1 to mefloquine in 
Cameroon. 

Although in-vitro assays were done in fewer isolates, distinct 
from those studied in vivo, they confirmed the in-vivo assays. 
Among 11 isolates studied with halofantrine in the Congo, 6 
responded only to high concenuations (EC, 20-47 mmoliL), far 
above the cut-off of 45 nmol/L. By contrast, only 1 of the 10 
Cameroon isolates had an elevated EC, (26 nmoi/L). Chloroquine 
resistance was found in 509’0 of the cases studied by in-vitro 
methods in the Congo and in 36410 of those from Camerwn. 
Quinine and mefloquine resistence were rare in both areas (table]. 

Thus there is a high frequency and degree of resistance to 
halofantrine in the Congo. The contrasting low frequency of 
resistance to mefloquine and quinine suggests that halofantrine 
resistance was not a consequence of cross-resistance with the related 
antimalarial. Halofantrine drug-pressure over 3 years in the Congo 
seems the most likely explanation for the fast emergence of 
resistance in this country compared with other countries where 

. 

similar pressure was absent. This interpretation is supported by 
experiments in rodents in which resistance could be easily induced.” 
Athough mdoquine resistance may indeed lead to halofantrine 
resistance:‘ the reverse is not necessarily me, for instance when 
halofannine resistance is first to o c m  as is the case in the Congo. 
This finding has therapeutic implications, since it suggests that 
mefloquine and/or quinine may still be valuable in some of the mes  
of halofantrine resistance. 
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I Antimalarial chemoprophylaxis for West 
Africa 

SIR,-Dr Narhwani (Feb 27, p 565) raises an increasingly 
&ortant and difficult question on the most suitable long-term 
an&mIarial chemoprophylaxis for non-immune expatriates in 
West Africa. We agree that poor compliance is the major cause of 
ineffective protection against malaria.’ We do not, however, agree 
that chloroquine/proguanil is becoming less ef€ective in this region 
and that mefloquine should be considered for long-term 
chemoprophylaxis for this reason. 

Nathwani wrongly interprets Lobe1 and collagues’ conclusions.’ 
In this study, which was conducted during the dry season 
(October-April), the use of mefloquine 250 mg every 2 weeks (not 
weekly) showed low effectiveness atid the long-term period was 
defined as 2-7 months. Mefloquipe was apparently well tolerated 
with this regimen, but tolerance and side-effects of weekly drug 
intake were not evaluated. L b e l  also concluded that non- 
compliance contributed to’ low effectiveness of mefloquine 
prophylaxis. 

Breaklhroughs have been repoqed with both mefloquine and 
chloroquine/proguarulprophylauis.3*4 Serious Side-efFects have not 
been reported with this combination, whereas neuropsychiatric 
adverse effects have been recorded with mefloquine.s Among the 
expamates in African countries, women wanting pregnancy and 
young children$ave no other choice than chloroquine’proguanil. 
ho ther  factorto take into consideration is the cost for long-term 
drug use. lyefloquine is twice as expensive as chloroquine! 
proguanil., 

We are not aware of any prospective, conuolled clinical studies 
comp-g the effectiveness and tolerance of mefloquine and a 
combinanon of chloroquine and proguarul in Africa. Und more 
convfncing clinical data are available, chloroqume/pro@l seems 
to, be more suitable than mefloquine for long-term 
chemoprophylaxis in Vest .&rica. We doubt ifchanging the dosing 
regimen from dady to weekly intake will enhance compliance. 


