
© 1988 Nature  Publishing Group

NATURE VOL. 333 9 JUNE 1988 

Years 

Nonparametric estimates of F(t), the proba­
bility that the incubation time is less than t for 
children ( +, top curve), adults ( o) and elderly 
patients(+, bottom curve). The unspecified 
constant c is the probability that the incuba­
tion time is less than 7.5 years . Note that c 
cannot be estimated from the transfusion data 
alone, and that different values of c could 
apply to the separate age groups. 

it is necessary to obtain an external 
estimate of c. 

Medley eta!. comment that estimates of 
incubation time characteristics such as 
means and medians are based on extra­
polation, and this is true. In fact the diffi­
culties are even more severe. Because of 
the identifiability problems, even low 
percentiles of the incubation distribution 
cannot be estimated without additional 
assumptions. With parametric assump­
tions, such as those used by Medley eta!., 
identifiability problems still persist. Thus 
although point estimates of median incu­
bation times can be obtained, the confi­
dence intervals associated with those 
estimates are very broad. Under a Weibull 
model for f(s) and an exponential model 
for h(x), point estimates (with 95% confi­
dence intervals) of the median incubation 
times in years are 2.0 (1.4 , 4.0), 7.3 (4.6, 
oo), and 5.8 (4.3, oo) for the young, 
middle, and elderly age groups, respec­
tively. (Here, oo indicates a large but finite 
upper terminus.) So, not much faith can 
be placed in the point estimates obtained. 
Similar remarks apply to the estimation of 
the total number of infected individuals. 
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MEDLEY ET A L. REPLY - Kalbfleisch and 
Lawless are correct in their assertion that 
if the probability distribution of the incu­
bation period of AIDS is truncated at 
some time point T (all observations 
beyond the present time, T, are unob­
served), then only the conditional distri­
bution up to T can be estimated without 
parametric assumption concerning the 
form of the full distribution of incubation 
periods. For the matters of concern to 
epidemiologists and public-health plan­
ners, namely understanding and predic­
tion of observed trends, the conditional 
distribution is of rather little interest and 
hence parametric formulation is inevit-
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able. We emphasized the obvious hazards. 
of this approach by showing explicitly the 
different estimates arising from two 
plausible parametric assumptions (the 
Weibull and gamma distributions)' . We 
agree that the point estimates of median 
and mean incubation periods have large 
errors, and that these are best assessed by 
likelihood ratio arguments. 

In our previous papers' ·' we noted the 
importance of updating estimates of the 
distribution of the incubation period as 
more data become available. The Centers 
for Disease Control (CDC) in Atlanta 
provided a recent data set covering reports 
of AIDS cases received up to 8 February 
1988. In these data there are 560 cases 
with certain dates of transfusion (infec­
tion), diagnosis and report, compared 
with 297 in the previous data. We have so 
far considered only those cases who were 
older than 12 years at diagnosis (512 cases) . 

In this preliminary analysis we have 
adopted the same approach as before '·' . 
We assume parametric forms for the dis­
tributed incubation period and the distri­
buted reporting lag, and an exponential 
increase in the incidence of infective trans­
fusions up to early 1985 when routine 
screening of donated blood was intro­
duced in the United States. We assume 
that the infection rate has been constant 
since then. CDC estimate that even after 
the introduction of screening, about 400 
infective donations per year are tested 
during the period before antibodies 
against HIV are produced, and therefore 
appear negative (M. Morgan, personal 
communication). We are able to dis­
criminate between different parametric 
forms for the incubation period by com­
parison of the independent assessment of 
the rate of infective transfusions with that 
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Comparison of the cumulative distributions 
(Weibull) for the incubation period of AIDS 
in transfusion-associated patients estimated 
from : A , all adults(> 12 yr) notified to CDC 
by 8 February 1988; b, people older than 4 yr 
and less than 60 yr ; and c, all cases , regardless 
of age. Estimates b and care from a data set in 
which people were diagnosed before July 
1986 and notified to CDC by January 1987. 
Exact comparisons are not possible because 
of the difference in age groupings between the 
two data sets. The most notable features are 
the similarity of shape between the distribu­
tions, and the fact that the means and medians 
are similar between a and b and between a 
and c after 2 yr further observation . 

estimated from the data. 
We have considered the Weibull and 

gamma distributions as possible candi­
dates for the incubation-period distribu­
tion . The estimated means (medians) are 
7.59 yr (7.32 yr) and 24.07 yr (20.84 yr), 
respectively, and, as previously, the log­
likelihood values do not allow a distinc­
tion to be made between the distributions . 
The estimated annual rates of infective 
transfusion since the introduction of 
screening, however, are 333 and 2,161, 
respectively, which leads us to reject the 
gamma distribution in favour of the 
Wei bull as a descritption of the data. 

Also of interest is the observation that 
the estimate of the overall mean for the 
adult age classes is similar to that reported 
in previous publications'·'. It is difficult to 
make direct comparisons as the format of 
the data has altered . The similarity of the 
estimates may suggest that the estimate is 
approaching the true mean of the full dis­
tribution, however. Past estimates of this 
mean have tended to increase with the 
length of the observation period of trans­
fusion-associated AIDS cases ,_,. 
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Fish farming and 
aquaculture 
SIR-The article "Fish farming and influ­
enza pandemics" by Christoph Scholtissek 
and Ernest Naylor (Nature 331, 215 ; 1988) 
has been widely reported in Asian and 
Western newspapers. We feel that it 
deserves clarification because of adverse 
effects it might have on the promotion of 
aquaculture in developing countries. 

The authors claim that widespread 
development of integrated farming sys­
tems involving pigs, poultry and fish could 
lead to the creation of influenza A viruses 
with new surface antigens against which 
the human population does not possess 
specific neutralizing antibodies. The 
article suggests that pigs may be "mixing 
vessels" where normally separate avian 
and human influenza virus reservoirs 
meet , and where genetic reassortment 
takes place between them, giving rise to 
new human pandemic influenza strains. 

We share the authors' concern that the. 
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