Keere bestyrelse for DLS

Det er med stor forundring, jeg efter hjemkomsten fra 2 ugers ferie i Spanien har laest Selskabets
pressemeddelelse vedrgrende alfa-1 behandling.

Blandt andet undrer det mig, at man kan skrive: "Hvordan aendringer i lungetaethedsmalingen
forholder sig til sygdomsmanifestationerne hos patienter med alfa-1 antitrypsin mangel vides ikke".

Allerede for 5 ar siden skrev jeg sammen med min kone, som er rgntgenlaege, et kapitel om
"Imaging" i en bog om KOL (Calverley PMA, MacNee W, Pride NB, Rennard Sl. Chronic obstructive
pulmonary disease, 2nd ed. London, England: Arnold, 2003, pp 310-326), hvor vi henviser til mere
end 50 videnskabelige artikler, som pa det tidspunkt dokumenterede en sammenhang mellem
lungetaethed og de mest anerkendte mal for sygdomsprogression, nemlig diverse fysiologiske mal
for lungefunktion. Siden er der naturligvis kommet mange flere artikler, blandt andet vediagte
(Thorax 2003;58:1020-1026) om CT lungeteethed, lungefunktion og dedelighed hos alfa-1 patienter,
som konkluderer: "CT scanning predicts respiratory and all cause mortality in a1-antitrypsin
deficiency and appears to be superior to lung function parameters, especially FEV1."

Pa den baggrund finder jeg Selskabets pressemeddelelse foruroligende, og jeg vil vaere
taknemmelig for snarest at fa oplyst, hvad Selskabet har lagt til grund for sin udtalelse. Endvidere
beder jeg om, at denne mail snarest belejliget kommunikeres ud til alle selskabets mediemmer.

Med venlig hilsen
Asger Dirksen
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Predictors of mortality in o;-antitrypsin deficiency

P A Dawkins, L J Dowson, P J Guest, R A Stockley

Thorax 2003;58:1020-1026

Background: Lung density measurements by computed tomography have previously been found to be a
more sensitive indicator of disease progression in emphysema of o;-antitrypsin deficiency than lung
function measurements. The aim of this study was to investigate the predictive potential of several
parameters, including CT scanning, for mortality in patients with severe «;-antitrypsin deficiency.

Methods: Over a 5 year period, 256 patients with o -antitrypsin deficiency (PiZ phenotype) were
assessed, of whom 254 underwent lung function testing and 197 had thoracic CT scans. Lung function, CT
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orced expiratory volume in 1 sccond (FEV,) is a widely

accepted measure for the assessment and monitoring of

obstructive airways disease. Because it is simple to
measure, it has been used widely as an epidemiological tool
to identify airflow obstruction and its relationship to
environmental' * and genetic® * factors, and as an end point
in clinical wials in patients with chronic obstructive
pulmonary disease (COPD).>* FEV, has also been used to
stratily patients with COPD into those with mild, moderate
and severe disease,”” and relates to the patient’s health
status. ' More specifically, FEV, is generally accepted as a
predictor of all cause,'™™ respiratory, and even
cardiovascular mortality,' " " ' as well as of the risk of
developing lung cancer.”” "

COPD comprises a complex group of discases including
bronchitis, fibrosis and narrowing of the small airways, and
emphysema with airways collapse on cxpiration. These
differing aspects of the disease can by assessed by morce
comprehensive physiological measurenients of lung function
and, in addition, the recent development of high resolution
computed tomography (HRCT) has enabled emiphyscma to be
visualised and quantified in life.”

However, although  such  assessments have not been
used widely for epidemiological studies, measures such
as gas transfer (that relates o alveolar surface area)
and the extent of emphysema scen on HRCT scanning
correlate as well as (if not better than) FEV, with health
status™ and exercise capacity' in patients where emphy-
sema is an integral component of the COPD. Furthermore,
these measures are also sensitive o progression ol discase
in patients with COPD related to a-antitrypsin deficiency.*
Indeed, these patients provide an ideal model for such
studies because they develop their discase while young
and it progresses rapidly so that health status is less
affected by co-morbidities that become more prevalent with
age.
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scans, health status (St George's Respiratory Questionnaire, SGRQY}, and other clinical data of survivors
and non-survivors were compared and these parameters were applied to survival analyses.

Results: There were 22 deaths in this patient cohort, 10 of which were classified as “respiratory”” deaths.
Baseline lung function parameters (forced expiratory volume in 1 second (FEV;), carbon monoxide
transfer coefticient (Kco)), and CT scores were significantly lower in the non-survivors than in the survivors.
170 of the 256 patients had complete data for entry info multiple regression analyses (Cox proportional
hazards model). In the univariate analysis, upper zone expiratory scan had the best association with afl
cause {p=0.001} and respiratory mortality (p<0.001), whereas FEV, (p=0.158 all cause, 0.015
respiratory) and Kco {p=0.002 all cause, 0.012 respiratory} had poorer associations with mortality. Only
age gave further independent predictive information regarding all cause or respiratory mortality when the
CT scan was entered into the survival analyses.

Conclusions: CT scanning predicts respiratory and all cause mortality in o) -antitrypsin deficiency and
appears to be superior to lung function parameters, especially FEV;.

Because o, -antitrypsin deficiency is a genetic condition it is
possible to identify relatives of index cases who have a wide
spectrum of respiratory impairment, thus enabling studics to
span the range from normality to severe discase. The UK
registry of patients with a,-antitrypsin deficiency therefore
offers a unique opportunity to investigate the relationship of
physiological, radiological, and health status features to
respiratory and all cause mortality. This report investigates
the predictive potential of these measures in relation 1o
mortality in patients followed for up to 4 years.

METHODS
Between March 1996 and May 2001 256 patients with o, -
antitrypsin deficiency of the Piz phenotype (assued Pizz
genotype) were assessed and followed up in our centre, 254
of whom undenwvent lung function testing and 197 of whom
had a CT scan. These data were collected prospectively as part
of a wider project to study the natural history of progression
of disease in o -antitrypsin deficiency. Ethical approval was
granted by the local research ethics committee and the
patients gave informed consent for the investigations. Data
used in the analysis are taken from assessment at baseline
entry into the programme. All patients had their health status
assessed using the discase specific St George’s Respiratory
Questionnaire (SGRQ) which provides a total score as well as
individual scores for the three domains of activity, symptoms,
and impact. The scores range from 1 to 100 with high scores
indicating greater impairment. Full lung Tunction tests were
performed according to ARTP/BTS guidelines,” including the
measurement of past-bronchodilator (400 pg salbutamol)
flow rates and carbon monoxide uptake as a measure of gas
transfer using the single breath method. The results are
expressed as a percentage of the predicted value for the
patient’s age, sex and height.

HRCT scans were performed using a GE Pro Speed Scanner
(Generat Electric Medical Systems, Milwaukee, USA)Y o
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obtain 1 mm slices as part of the baseline assessment. The
scanner was calibrated wecekly for water and air. A full scan
was performed at maximal inspiration (10 mm intervals) and
a limited scan on expiration (30 mm intervals) in 197 of the
patients. Two slices were chosen for analysis: the level of the
aortic arch (upper zonc) and the level of the inferior
pulmonary vein/right atrial conflucnce (lower zone).™ The
data were subjected to density mask analysis. which is an
automated method using a computer program to highlight
lung voxels with a density of less than the arbitrarily chosen
value of —910 Hounsfield Units (HU). The proportion of
highlighted voxels expressed as a percentage of the total is
the voxel index which reflects the proportion of emphyse-
matous tissue.*

At the time of analysis, all patients or relatives were
contacted to determine those who had died. In most cases
these were known to the registry but the cause of death for
all patients was confirmed from decath certificates or hospital
records. Only those dcaths primarily related to emphysema,
or an exacerbation of COPD including bronchial infection or
pncumenia leading to respiratory f{ailure, were classified as
respiratory deaths. For the purposes of the present study,
deaths due to pulmonary embolus were classified as non-
respiratory (scc later), as were post-transplant deaths. There
were 10 transplant patients (cight lung and two liver), four of
whom died (three lung and one liver). These patients were
excluded from the multiple regression analyses.

Data analysis

For the scatter graphs, parameters in survivor and non-
survivor groups werc compared using the Mann-Whitney U
test. All patients for whom data wcre available were included
in thesc graphs, including patients who subscquently had
transplants. In order to determine the predictive nature of the
measurcments obtained, forward stepwise regression ana-
lyses (SPSS) were carricd out by the Cox proportional
hazards method (survival analysis) composed of a univariate
followed by a multivariate analysis. These analyses were only
carried out in the 170 patients for whom complete data were
available, and patients who subsequently had transplants
were excluded. With the exception of the patient’s sex,
continuous data were usced for all covariates; we therefore
madc the assumption that risk of death increases in a linear
fashion as the variable changes.

For the purposes of the Cox analysis, the follow up period
was from the date of bascline assessment: the date of death
minus the date of baseline assessinent was used for the non-
survivars, or the end date of the study minus the date of
baseline assessment for the survivors.

RESULTS
Two hundred and tifty six paticnts were followed for 0.12—
4.43 years (median 1.83 years, mean 2.14 ycars). One
hundred and ninety eight of thesc had a history of smoking
(24 of whom were current smokers) with a median pack year
history of 20. There were 22 deaths over the 5 year period, of
which three were following a lung transplant and one
following a liver transplant {none included in the multiple
regression analyses). Eight further patients were classified as
non-respiratory deaths (table 1), which included one patient
who died of multiple pulmonary emboli (paticnt 17). The
remaining patients (n = 10) died of a documenied respiratory
causce as shown in table 1. Twenty onc of the 22 patients who
died had bascline post-bronchodilator flow rates measured
and 20 were able to complete measurements of gas transler
and to have an HRCT scan. The Kaplan-Meier plot of the
group for all cause mortality is shown in fig 1.

In the global analysis of all our study patients, those who
died had worse bascline health status, lung function, and
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HRCT scans. Although this takes no account of how long the
patients had been followed in the study and includes patients
who subsequently had transplants, these plots illustrate that,
on a gross basis, there are general differences in some
baseline measurerents between the groups. The individual
data points with medians for the patients for several of these
parameters arc shown in fig 2 in which the paticnts are
separated into survivors and non-survivors for both all cause
and respiratory deaths. The results show the lower 1EV,
(percentage predicted) and lower Keo (percentage predicted)
in the non-survivors. The patients who died also had higher
(that is, worsc) CT voxel index scores for scans at both
thoracic levels in inspiration and expiration, and higher
SGRQ scores indicating worse health status.

For the more detailed Cox analyses (which wok into
account the times for which patients were followed and
excluded patients who subscquently had transplants), 170 of
the 256 patients {including 15 of the 13 non-transplant
related deaths) had complete data available for entry. The
initial univariate comparisons indicated that the upper
expiratory scan had the best association with both all cause
and respiratory mortality, followed by the lower expiratory
scan (table 2).

Since scveral variables were  significantly related to
mortality in the univariate analysis, a forward stepwise
multiple regression analysis was then performed in order 1o
find how many or how few of them arc needed to predict this
outcorne. The results of this multivariate analysis are shown
in table 3 and conlfirm that upper and lower expiratory scans
are the best independent predictor of all cause and
respiratory mortality, respectively. In addition, only age gave
further independent predictive information for cither all
cause or respiratory mortality (table 3).

Kaplan-Meicr plots showing respiratory deaths for the 170
patients included in the multiple regression analyses are
shown in fig 3. These have been stratified into tertiles for a
sclectionn of the parameters significantly associated with
mwrtality in the univariate analysis.

DISCUSSION
This study provides unigue data regarding predictive factors
for mortality in o) -antitrypsin deficiency. At the present time
there are few data in the literature on this subject, although
Danish workers found an association between mortality and
fow FEV,,' smoking,’ low body mass index,” and patient
acquisition™—that is, index cases have a worse prognosis
than non-index cases identified by family screening. Larsson
¢t al showed that the increased mortality of patients with -
antitrypsin deficiency was also essentially related to smok-
ing,”” and a large study from the USA showed that both age
and baseline FEV, were significant predictors of mortality
Our study confirms that FEV, predicts respiratory mortality
in patients with s -antitrypsin deficiency, which is in keeping
with previous extensive literature linking lung function with
the likelihood of mortality. Probably the most well known
study is that ol Peto ef al'” who followwed nearly 3000 British
men prospectively over 20 years and showed that the TEV,
was clearly related 1o mortality. This result has been
reproduced by others  including  the  Cracow  study,"
Whitehall study," and studies in Chicago and Arizona,'
Maryland,” and  Renfreww and  Paisley  in Scotland."
However, in our univariate analysis of 170 patients entered
into the Cox proportional hazards analysis, atthough the
FEV, was lower in the all cause mortality group than in the
surviving group, it lailed 1o achieve predictive significance
except for respiratory  deaths. This  disparity with  the
literature on toal mortality is likely to reflect the smaller
numiber of patients and deaths in the cohort studied here, as
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Table 1 Cause of death and survival time from entry into the programme for the 22 non-
- “survivors, classification as a respiratory or non-respiratory death, and whether or not the
case was entered .into the Cox proportional hazards analysis
- B @éﬁ%‘k e K v B P e S,
. Patient . Survival time S - Respiratory  Survival
.o .Sex “vlyears)' . Cause of death o -dedth? _ analysis? -
1 F 332 " Bronchopneumonia, emphysema Y Y
2 ‘M 2.99 Respiratory failure dve to emphysema Y N*
3 M 2.66 COPD ) Y Y
4 M 2.42 COPD, emphysema Y Y
5 M 3.19 Respiratory Kiilure due to emphysema Y Y
6 F 0.78 Bronchopneumonia, underlying emphysema Y Y
7. M 1.33 Pneumonia, underlying emphysema Y Y
8 M 0.84 Pneumonia and sepficaemia, emphysema Y Y
9 M 0.77 Respiratory failure due to emphysema Y Y
10 M 0.33 Emphysema Y Y
M F 4.02 Viral pneumonia following lung transplant N Ni
12 M 2.45 Massive pulmonary embolus N Y
13 F 1.53 Metastatic adenocarcinoma of lung N Y
14 M 3.37 DIC following lung transplant N Ni
15 M 2.67 Sepsis, liver failure following lung transplant N Nt
16 M 0.72 "Hepatoma N Y
17 F 0.34 Respiratory failure due to pulmonary embolus N Y
18 M 1.61 Haemorrhage following liver transplant N Nt
19 M 2,06 Cerebrovascular accident N Nt
20 M 0.12 Variceal bleed due to liver failure N Nt
21 M 0.72 Brain metastasis from unknown primary N Y
22 M 115 Cerebral vasculitis N Y
Reasons for exclusion from Cox anolysis: ‘incomplete |ung function data, tno CT scan data, I?runspklni patient.

well as their younger age and hence decreased likelihood of

death from non-respiratory causes.

We did not feel it was appropriate to classity the three lung
transplant rclated deaths as respiratory since we wanted this
group to reflect mortality due to the underlying disease alone.
For this reason thesc paticnts were excluded from the
subsequent analysis. The all cause mortality group is
necessarily a heterogencous collection of causes of dcath,
but it is interesting and perhaps surprising that the
conclusions of the regression analyses are the same as in
the “purer” respiratory death group. It is noteworthy that,
when transplants were included in the analysis of all cause
deaths (results not shown), CT scanning still emerged as the
best predictor of mortality. There was an argument for using
the time of transplant as cquivalent to time of death, using
the concept of transplant-free survival, but this is problematic
since patients are usually transplanted in the “window of
opportunity” rather than at the end stage of their discase.
The inclusion of these patients as “premature” deaths would
thercfore scem inappropriatc when considering primary
respiratory mortality.

Survival
o
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Figure 1 Kaplan-Meier all cause survival plot for all PiZ patients on
assessment programme (0 years, n=256; 1 year, n=208; 2 years,

n=118; 3 years, n=75; 4 years, n = 42). Mortality rate = - - 4% per year.
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Health status questionnaires are being used increasingly as
measures of discase impact and as ¢nd points in clinical
trials,* but only a few studies have related health status to
mortality in COPD. The Cracow study' found health status to
be an independent risk factor for mortality. Domingo-Salvany
et al found health status, as measured by SGRQ total and
Short Fori 36 physical summary scores, to be independently
associated with total and respiratory mortality in Cox
modcels.” In support of these previous reports, the SGRQ
activity score was high in the univariate analysis ranking in
the current study, but was not independently predictive of all
causc or respiratory mortality in the multiple regression
analyses when transplant patients were excluded from the
analysis. However, the data emphasise the importance of
health status measurements in COPD as part of patienm
assessment and as an indicator of prognosis.

Age was understandably? ' ¥ associated with the like-
lihood of death in the univariate analyses for both all cause
and respiratory mwrtality, and emerged as an independent
predictor of mortality in the multiple regression analyses. The
patient’s sex was not significantly related to likelihood of
death and, perhaps surprisingly, neither was pack years
history of smoking. This probably reflects the low numbers of
never smokers included in the analysis (since such subjects
rarcly develop emphysema and do not therefore present to
healthcare workers). Furthermore, data from our patients
with oj-antitrypsin deficiency did not support recent evi-
dence linking low body mass index or other measurements of
nutritional status to mortality in more general COPD.* ¥

Of major interest in the current study of patients with a
genetic cause of emphysema was the predictive ability of Keo
(which is a more specific measure of emphysema than FEV))
o both all cause and respiratory mortality. Indeed, in all
analyses this phystological measure exceeded the predictive
ability of FEV,, indicating that the severity of emphysema
and not the degree of airflow obstruction is more likely to
affect outcome (even though these measures are at least
partly interdependent).

This concept was supported by the observation that €T
scans  consistently proved to be the best independent
predictor of mortality. Although upper expiratory views had




Predictors of mortality in a;-antitrypsin deficiency 1023
A B
Survivors All-cause Respiratory Survivors All-cause Respiratory
140 — . deaths decths 1207 4 deaths deaths
1
..... . i
o™ .
100 |- 'i
— ° — 80—
] i)
2ol o ] - ¢
- 60 * 8 60 g [ .
~ - L] o] . WL Ly
[re] O °
v L . ¥ 0l- . () .
40 o] . s N
-.r % e L] L4
20 T 20 y
* s* * *
ol 0 , *
L—p=0.013—! C—p=0.001 -
L p=0002— ] Il — 5=0013 — — )
C D
Survivors All-cause Respiratory Survivors All-cause Respiratory
80 — deaths deaths : deaths deaths
®e 100 oot o -
70— [N [ =} L] L
] . o ~
60 e o ') o 80 [ = . °
% . S il - .
-8 50 ’—— :.: J . ] 2 -~ -
= te e Zeol- el .
()‘I<J 40 — g v ° ﬁ “
g C e® C‘; wle
= - L oo
Q 30 ] ] Er)‘ 40 oee b
o
20— L34 v ! L} :
» 20— “e
10 |- E . "
[ ]
o - 0 e .
L—p=0001-— ~ ~p=0.001—"
b —p < 0.001 --—— J— b p=0003 -—— - |

Figure 2 Scatter graphs for [A) forced expiratory volume in 1 second (FEV;)} % predicted {n = 248), {B} carbon monoxide transfer coefficient (Kco) %
predicted {n =249), (C) upper expiratory scan voxel index {n=194), (D} St George's Respiratory Questionnaire activity scores (n=255) in survivors,
all-cause deaths, and respiratory deaths for all patients assessed in the programme. Each point indicates the baseline value for an individual patient
and the horizontal bars indicate the median qujes.

Table 2 Univariate analysis of parameters used to predict mortality as part of Cox proportional hazards method for all cause
{n=170 total, deaths = 15} and respiratory mortdlity (n= 164, deaths =9)

p valve Hazard ratios p valve Hozard ratios
Parameter {all cause mortality} {all cause mortality) {respiratory mortality) [respiratory moriality}

Upper expiratory scan 0.001 1.039 (1.015 to 1.064) <0.001 1.054 (1.022 to 1.087)
{voxel index)

Lower expiratory scan 0.002 1.048 (1.014 to 1.083}) 0.001 1.097 {1.032 to 1.166)
{voxel index)

Kco (% predicted) 0.002 0.964 {0.941 1o 0.987) 0.012 0.962 {0.933 to 0.993)
Upper inspiratory scan 0.005 1.038 (1.010 10 1.067) 0.001 1.060 {1.021 10 1.100)
{voxel index)

Lower inspiratory scan 0.007 1.051 {1.011 1o 1.092} 0.002 1.112(1.033 t0 1.197}
{voxel incEex)

Age {years) 0.016 1.063{1.012101.118} 0.010 1.088 {1.020 to 1.160)
SGRQ activity score (units)  0.021 1.028 (1.003 to 1.054) 0.009 1.061 (1.009 to 1.115)
SGRQ impact score {units)  0.097 1.020 (0.996 to 1.045) 0.209 1.020 (0.989 to 1.052)
FEV, (% predicted) 0.158 0.984 {0.947 to 1.004) 0.015 0.941 (0.891 to 0.994)
BMI (kg/mz) 0.200 0.919{0.811 to 1.042) 0.381 0.936 {0.795 to 1.090}
SGRQ symptom score {units) 0.303 1.012 {0.989 to 1.036) 0.503 1.010{0.981 to 1.040)
Sex 0.332 - 0.331 -

Smoking (pack years) 0.861 0.997 {0.963 10 1.032) 0.525 0.985 {0.938 to 1.033)

Hazard rafio = e”, the predicted multiplicative change in the hazard for a unit increase in the predictor { >+ 1 indicates that, as the predictor increases, the hazard,
i.e. mortality, also increases); 95% confidence infervals are given in parentheses. Note that these hazard ratios are for each parameter in isolation and are not
additive.

KCO = carbon monoxids transfer coefficient; FEV) = forced expiratory volume in 1 second; BMI=body mass index.
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: Tqb|e3 Final result of multivariate analysis of rqrameter§ used to predict mortality as
pait. of Cox propoitional hazards method for all cause mortality (n=170 total,
- deaths=15) and respiratory mortality (n'=164, deaths=9)

) E B p-v&lue Hgiur_d ratio
- Al cause mortdlity:
Step1: Upper expiratory scan 0.039 0.001 1.039 {1.015 to 1.064)
Step 2 {final): Upper expiratory scan 0.037 0.003 1.038 [1.012 10 1.064)
“"Age 0.059 0.035 1.061 {1.004 to 1.121)
Respiratory mortality: )
-Step 1: Upper expiratory scan 0.053 0.001 1.054 {1.022 to 1.087)
Step 2: Upper expiratory scan 0.054 0.001 1.056 (1.02) 10 1.091)
Age . 0.102 0.015 1.100 {1.018 t0 1.187)
Step 3: Upper e_xﬁiroiory scan 0.031 0.161 1.031 (0.988 1o 1.076)
Age o 0.102 0.016 1.108 {1.019 to 1.204)
Lower expiratory scan 0.084 0.037 1.088 (1.005 to 1.177)
Step 4 {finl): Lower expiratory scan 0.099 0.006 1.105 (1.028 to 1.186)
Age ‘ 0.097 0.020 1.102 (1.015 0 1.196)

Most significant parameter from univariate analysis entered at step 1, then parameters that remain significant
entered in subsequent steps. All parameters included as in univariate analysis in table 2; only significant covariates
shown af each step. B =estimated coefficient; sigriificance shown (p value). Huzard ratio = e®, the predicted
multiplicative change.in the hazard for a unit increase in the predictor {1 indicates that, as the predictor
increases, the hazaid, i.e. mortality, also increases); 95% confidence intervals shown in parentheses. In this mode!
the hozard ratios for the significant covariates shown at each step are additive.

the best individual association with mortality, any of the
other three views would have given almost as good a
prediction of outcome. Data from our centre have alrcady
shown that CT scans (particularly expiratory views) are the
most sensitive marker of progression of emphysema in -
antitrypsin  deficiency, supporting previous work from

[ S
2

Time (years)

Time (years)

1

Europe.® Furthermore, our group has observed that Kco,
FEV,, health status,”' and exercise capacity® all relate to the
quantification of emphyserna. However, despite these inter-
relationships, the CT scan analysis emerged as the best
independent predictor of mortality in all medels used in the
current study.

Time {yeors)

Figure 3 Kaplan-Meier plots showing respiratory deaths for the 170 patients entered into the Cox survival analysis, siratified into tertiles for {A) FEV,
% predicted (A=>63.8%, B=237.5-63.8%, C=:37.5%); {B) Kco % predicted {A = :80.0%, B=57.8-80.0%, C= «:57.8%); (C) CT scan voxel index
{upper expiratory view) (A= <8.1, B=8.1-27.8, C=-27.8); and (D) SGRQ activity scores [A=-:53.4, B=53.4-83.0, C=:~83.0).
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Prognostic indices can be derived from the Cox propor-
tional hazards analyses summarised in tables 2 and 3. The
hazard ratios in these tables represent the multiplicative
incrcase in the rate of mortality per unit increase in the
predictor. For instance, if patient X has an upper cxpiratory
CT scan voxel index 10 higher than patient Y, there is a
1.039'® (1.47) times rate of overall mortality and a 1.054'°
(1.69) times rate of respiratory mortality. In PiZ phenotype
patients with emphysema on our programme, we have
previously found a mean increase of 5.7 in upper zone voxcl
index over 2 years which projects to 28.5 over 10 ycars.
Thercfore if the prognostic indices are applied to these
longitudinal data, there is a 1.039**” (2.98) increased ratc of
overall mortality and 1.051?%° (4.48) increased rate of
respiratory mortality after a 10 year period in this group of
patients. Prognostic indices such as these could influence the
timing of lung transplantation, the cost-benefit analyses of
therapeutic interventions, and the powering of trials where
mortality is a primary end point.

The technique of measuring lung density by CT scanning
was first described in 1988,™ but since then the most
appropriate protocol for quantitative analysis of CT scans
has not yet been agreed by consensus. Studies have shown
that radiological scores relatc to pathological changes® ™ **
and pulmonary physiology.** 1In the current study a
threshold of —910 HU, as used by Muller and colleagucs,™
was chosen (although we used 1 min rather than 10 mm
sections” ** to reduce overall radiation dosage), which was
based on the best data available at the time the study was
initiated. Thresholds of —950 HU have been suggested to be
most sensitive for the detection of macroscopic emphysema
on inspiratory scans,” *® and a recent review has endorsed
this value for emphysema studies.® However, even if
—910 HU proves to be a less appropriate threshold than
—950 HU, the fact that the inspiratory scans were still more
strongly associated with mortality should only strengthen the
role of CT scans as a prognostic measure. Data acquisition can
vary between scanners,” so we performed all our scans using
the same machine. In the Dutch-Danish pilot study of o;-
antitrypsin augmentation therapy,” where CT scores were
found to be a better end point for the monitoring of
emphysema than physiological parametcers, the 15th percen-
tile point of the total lung density histogram was used. This
analytical technique and the voxel index technique used in
the present study have, however, been found to correlate well
in our patients (corrclation cocfficient rho =0.95, p<20.001,
unpublished data), suggesting that they provide similar
information. Nevertheless, with differing views concerning
the most sensitive and specific method for analysing CT
scans to quantify emphysema or monitor progression,
further studies will be necessary to determine whether
other ways of analysing the CT data are even better inde-
pendent predictors of mortality than the threshold method
used here.

We have shown that physiological parameters other than
FEV, and, in particular, radiological assessment have betier
associations with mortality in a;-antitrypsin  deficiency.
Although this is a retrospective analysis of a prospectively
followed cohort, we would argue that these parameters
would therefore be more useful in the prediction of mortality
in oy -antitrypsin deficiency than FEV,. It will be immportant to
determine whether these findings can be reproduced in
paticnts with the mixed injury and predominantly centrilob-
ular emphyscma associated with tobacco induced COPD.

In conclusion, the results presented here have dear
implications for the assessment, management, and monitor-
ing of patients with COPD and for the design of clinical wials
involving patients with emphysema, at least in ay-antitrypsin
deficiency.
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LUNG ALERT ..o

Inhaled steroids are associated with cataracts
A Smeeth L, Boulis M, Hubbard R, et al. A population based case-control study of cataract and inhaled corticosteroids.
Br J Ophthalmol 2003;87:1247-51

This study was undertaken to determinge the risk of cataract associated with the use of

inhaled corticosteroids and to assess whether there is a dose-responsc relation. It was
designed as a population based case-control study based on the General Practice Rescarch
Databasc in the UK. 15 479 pcople with cataract (mcan age 75 years) and 15 479 controls
were matched for age, sex, practice, and observation period. The mean daily dose of inhaled
corticosteroids (mostly beclomethasone, rarcly budesonide or fluticasone) was categorised
as low (up 10 400 pg a day), moderate (401-800 ug/day), high (801-1600 pg/day). and very
high (>1600 pg/day).

A dose-responsc relation was found, with the adjusted odds ratio rising from 0.99 (95% CI
0.87 o 1.13) at daily doses up o 400 pug 10 1.69 (95% CI 1.17 1o 2.43) for daily doses of
>1600 pg. The association was also stronger with increasing duration of use.

The study concluded that higher doses and longer duration of exposure to inhaled
corticosteroids are associated with an increased risk of cataract. The authors do not define
either a minimum “safe” dose or a maximum “safe” period of steroid use, but do urge
practitioners to use the “the lowest doses compatible with good control of airways discase”.
Naturally, the risks of inadequate treatment ol asthma or COPD need to be borne in niind,
but the authors point out the need for wider appreciation of the risk of cataracts assoctated
with high dosc inhaled steroids.

E xposure to systemic corticosteroids is known to be associated with a risk ol cataract.
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