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Malaria and HIV: A deadly
combination

Malaria and HIV are both endemic in many parts of the world,
and South Africa is one of them. Effects of HIV infection on
malaria infection and illness have been seen in HIV-positive
pregnant women and in HIV-positive adults. HIV-positive
people are more likely to have symptoms of malaria and to
have higher parasite densities than those without HIV.
However, the authors of this interesting paper in the Lancet
point out that the effects of malaria on HIV infection itself have
not been well characterised, and initial reports have shown no
convincing evidence of any interaction.

These investigators set out to examine the effects of
Plasmodium falciparum malaria on concentrations of HIV in
blood using a prospective study in and around an agricultural
estate in Thyolo District, Malawi. They carried out the study
from February to November 2002. Using a prospective cohort
design, they assessed the effect of malaria on concentration of
HIV-1 RNA in the blood over 3 time points: An enrolment visit
when the person was aparasitaemic, during an episode of
malaria and again at a visit about 8 weeks after the malaria
visit at which the person was aparasitaemic and had had no
intervening episodes of parasitaemia. Enrolment began in
October, before the malaria season, and follow-up continued
through the malaria season. They recruited 367 HIV-1 infected

adults. Among 334 people who were aparasitaemic at baseline,
148 had at least one malaria episode during follow-up and
received antimalarial treatment. Of these, 77 had HIV-1-RNA
measurements at baseline, during malaria and post-malaria.
The authors used statistical techniques to differentiate and
assess the effects of 4 different types of malaria: Any
parasitaemia, parasite density at least 2 000/µl, febrile
parasitaemia and febrile parasitaemia with parasite density at
least 2 000/µl. The effects of these 4 types of malaria were
assessed on changes in log HIV-1-RNA, overall and by baseline
CD4 count.

What they found was crucial to an understanding of the
interaction between malaria and HIV. With malaria defined as
any parasitaemia, HIV-1-RNA concentration almost doubled
between baseline and malaria. However, by about 8 - 9 weeks
post-malaria, the HIV-1-RNA concentration had fallen
significantly. Increases in HIV-1 RNA were greatest in people
with fever, parasite density 2 000/µl or greater and a CD4
count of more than 300 cells/µl. People who remained
aparasitaemic showed no changes in HIV-1-RNA
concentration.

These findings show that concentration of HIV-1 RNA in the
blood increases significantly with malaria. Increases in HIV-1
RNA coincide with malaria even in the absence of any other
systemic febrile illness that could contribute to increases in
viral load. The findings, as the authors point out, have
important implications regarding transmission and possible
progression of HIV disease in areas where the two infections
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are co-endemic. The way that this study was designed allowed
the investigators to show a clear relationship between an
increase in viral load with malaria because they had baseline
measurements without malaria.  What is also highly significant
is that this increase is reversible with prompt and effective
treatment for malaria, although the authors also point out that,
even with treatment, the increase in viral loads might be
sustained for long enough to increase the risk of HIV
transmission, and possibly to accelerate disease progression in
some people. This would be particularly true over the course of
repeated malaria infections. One of many reasons for the
nature of the pandemic in southern Africa perhaps?

Kublin J,  et al. Lancet 2005; 365: 233-240.

Antibiotic resistance and use
patterns

A recent edition of the Lancet has a paper that raises the often
discussed issue of antibiotic resistance. As the authors and
commentators say, it should be obvious that antibiotics will
generate resistance – bacteria are subject to Darwinian selection
systems after all. It also seems obvious that if more antibiotics
are used, resistance will be more prevalent. However, is this
relationship really that obvious? Apparently not, according to
commentators on a paper looking at outpatient antibiotic use in
Europe and its association with resistance. Herman Goosens
and colleagues investigated outpatient antibiotic use in 26
countries in Europe that provided internationally comparable
distribution or reimbursement data between 1 January  1997
and 31 December  2002. They calculated the number of defined
daily doses per 1 000 inhabitants per day. They then looked at
the ecological association between antibiotic use and antibiotic
resistance rates. They found  that the prescription of antibiotics
in primary care in Europe was very variable. France has the
highest prescription rate, the Netherlands the lowest. Goosens
et al. also noticed that there was a shift from the old narrow-
spectrum antibiotics to the newer, broad-spectrum variety.
Essentially they showed that the higher the consumption of
antibiotics, the higher the rate of resistance. Sounds perfectly
plausible. However, John Turnidge and Keryn Christiansen
took issue with a number of points in this paper.

First, Turnidge and Christiansen argue that while data on
usage volumes of defined daily doses allow comparisons, they
do not measure individual exposure to antibiotics. Pressure on
bacteria to become resistant occurs at the individual level and
depends on pharmacodynamic variables. So a country that
uses twice as many defined daily doses per 1 000 people,
compared with another country, might prescribe twice the dose
while exposing the same number of individuals. In this case,
the expectation would be to find less resistane in the higher use
countries because of the higher doses and conversely for
countries using very low doses. They also point out that

defined daily doses only deal with adults while the bulk of
antibiotics prescribed are probably for children and so there
may be more exposures in countries with higher numbers of
children.

Second, not all antibiotics are likely to be equally selective
for resistance. Different bacteria behave in different ways
according to the selection pressure brought to bear on them.
For example, bacteria have differing abilities to mutate to
resistant strains; they differ in their biological fitness in
comparison with susceptible strains. The effect of linked
resistances also has to be brought into the equation, where
exposure to an unrelated antibiotic can select for resistance if
the strain has both resistance genes. 

Third, dense populations may spread resistance more widely,
particularly children in day care centres.

Fourth, resistance is not a static phenomenon. It evolves over
time, generating a cross-section of time curves at different
stages of evolution across different countries.

Turnidge and Christiansen think it surprising, given all these
factors, that any relationship between antibiotic use and
resistance can be shown. But Goosens et al. and others have
repeatedly done just this. They note that,  probably,  where
correlations are shown these are almost certainly of major
importance and suggest that reduction in consumption of that
particular antibiotic class will reduce resistance. This is, at the
end of the day,  the only reason to look in detail at resistance
information – to guide intervention. They cite the example of a
study showing that macrolides are stronger selectors for
penicillin-resistant pneumococci than β lactams in Spain,
presumably because of linked resistance and the greater
mucosal penetration of the macrolides. What this finding
suggests is that it is  better to shift consumption of antibiotics
away from macrolides than to alter β-lactam prescribing.
Turnidge and Christiansen conclude that although the tool
used by Goosens et al. to correlate antimicrobial resistance with
use is crude, it has been effective. They suggest that further
refinements to studies should take into account all the factors
they have listed above, so that intervention strategies can be
measured and designed.

The bottom line is, of course, that overprescribing antibiotics
does lead to resistance – however it is measured. And the
change from narrow- to broad-spectrum antibiotics also has a
part to play. And the problem of antibiotic resistance is
becoming increasingly common. Hopefully we are still some
way off the problems that the British health care system are
having with widespread occurrence of methicillin-resistant
staphylococci – whole wards are devoted to the care of these
patients – but probably not as far off as we would like to be.

Turnidge J, Christiansen K. Lancet 2005; 365: 548-549.

Goosens H, et al. Lancet 2005; 365: 579-587.
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