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[Q1]In this issue of Clinical Infectious Dis-

eases, Srasuebkul et al. [1] propose models

for identifying HIV-1–infected patients at

short-term risk of AIDS or death in Asia

and resource-limited settings. The models

are based on clinical criteria (including

body mass index, development of anemia,

and age), CD4 cell count criteria (CD4 cell

count was incorporated in the risk strata),

and CD4 cell count and HIV load criteria

(HIV load was incorporated in the risk

strata). Three models were developed to

enable clinicians to choose the most ap-

propriate model on the basis of the avail-

ability of laboratory results, such as CD4

cell count and HIV load, within resource-

limited settings.

The Centers for Disease Control and

Prevention has proposed various classifi-

cation systems for HIV-infected patients

[2–4], but these have always been intended

for use in surveillance rather than to pro-

vide prognostic information. Staging sys-

tems for HIV infection have previously

been proposed. The systems developed in

the [Q2]pre–combination antiretroviral

therapy (ART) era were based on clinical

criteria and CD4 cell count [5–7] but were

often criticized because they could not be

widely implemented in developing coun-

tries. Staging systems, primarily the World

Health Organization staging system or a

modified version of it, were therefore de-

veloped and applied to patients in devel-

oping countries [8–11]. [Q3]The World

Health Organization staging system was

based on a combination of clinical and

biological parameters, with a clinical and

laboratory axis, and on the availability of

CD4 cell count measurement or total lym-

phocyte count measurement in regions

where resources were not available for

CD4 cell count determinations. Since the

introduction of combination ART and the

improvement in prognosis, various new

prognostic staging systems have been pro-

posed on the basis of information available

on the date of initiation of combination

ART [12, 13]; [Q4]short-term prognostic

staging systems have been based on in-

formation available during follow-up [14,

15]. The staging system proposed by Sra-

suebkul et al. [1] is, therefore, one of the

first post–combination ART prognostic

staging systems that have been developed

and applied among patients from re-

source-limited settings.

There is an important distinction be-

tween models that predict the short-term

risk of disease progression and those that

predict the long-term risk of disease pro-

gression. In general, previous models have

generally concentrated on predicting long-

term clinical progression on the basis of

information known on the date of com-

bination ART initiation [16, 17]. These

scores identify groups of patients with el-

evated risk of disease progression at the

time of combination ART initiation on the

basis of information known at the date of

combination ART initiation, such as CD4

cell count, viral load, age, or HIV exposure

category. Patients who initiate combina-

tion ART experience rapid changes in CD4

cell count and HIV load that, in turn, af-

fect the risk of disease progression [18, 19];

therefore, it may be more clinically rele-

vant to determine the risk of disease pro-

gression when the patient returns to the

clinic at some time after initiation of com-

bination ART, depending on the initial re-

sponse to combination ART. For example,

a clinician may want to assess the risk of

disease progression before the next sched-

uled patient visit for a patient who started

combination ART 3 years before that visit.

It is important to note that prognostic

models that predict the short-term risk of

disease progression depend on the fre-

quency of measurement of variables that

contribute to the prognostic score. If CD4

cell counts and viral loads are measured a
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mean of [Q5]every 3 months in an ob-

servational study, it is reasonable to use

that prognostic model to predict the risk

of disease progression over the subsequent

3 months. It is possible, of course, to pre-

dict disease progression over a longer pe-

riod of time. If patients are seen less fre-

quently—for example, every 6 or 12

months—then the prognostic model is

built on a series of measurements made

at 6- or 12-month intervals; therefore, it

would not be the best methodology for

predicting disease progression in the sub-

sequent 3 months. Although the article by

Srasuebkul et al. [1] reports prognostic

markers for short-term clinical disease

progression, it would be useful to know

how the mean frequencies[Q6] of the

clinical and laboratory assessments are

measured, to help decide over which

short-term period the predictions are

most likely to apply.

Scoring systems and prognostic staging

systems are a simplification of the infor-

mation on which they are based. There is

inevitably a trade-off between the best fit-

ting model in statistical terms and a model

that will be readily accepted by clinicians.

A model that offers the best fit to the data

may be cumbersome and poorly under-

stood by nonmathematicians; for exam-

ple, a square-root–transformed CD4 cell

count may provide the best statistical fit

of the model but is not easily accessible

for the clinician or patient. The arrival of

Internet–based computational tools has

somewhat eased this problem, and on-line

risk calculators are now readily available

for a wide variety of diseases, including

HIV infection (e.g., that available from the

Copenhagen HIV Programme [20][Q7]).

These calculators enable a risk score to be

determined using quite complex equa-

tions without the need for the clinician or

the patient to perform the calculations,

although the issue of understanding the

risk equation remains. The alternative to

the best-fitting model is to use arbitrary

cutoff values for included variables; these

cutoffs are usually based on previous re-

search and commonly accepted limits. For

example, Srasuebkul et al. [1] defined a

low body mass index (calculated as the

weight in kilograms divided by the square

of the height in meters) as !18 and severe

anemia as a hemoglobin level !80 g/L;

other studies have used similar cutoffs

[14–15, 21]. This approach provides a

prognostic scoring system that is easy to

use. The main disadvantage of using ar-

bitrary cutoffs is that the risk of disease

progression is usually a continuous pro-

cess; the risk of disease progression for a

patient with a body mass index of 17.9 is

unlikely to be statistically significantly dif-

ferent from the risk for a patient with a

body mass index of 18.1, although the

prognostic staging system proposed by

Srasuebkul et al. [1] would classify the for-

mer as being at very high risk and the latter

as being at low risk of disease progression.

Clearly, clinical judgement is needed, in

addition to information from repeated

laboratory tests and follow-up visits.

As noted in the article by Srasuebkul et

al. [1], a prognostic model should be val-

idated in other patient populations to as-

sess its accuracy, because the prognostic

model will inevitably fit well with the da-

taset from which it was derived. The va-

lidity of this prognostic model can be

tested by assessment of the discrimination,

calibration, and accuracy of prediction, as

well as by the assessment of the overall

model fit [22–24]. [Q8]In brief, the dis-

crimination of the model can be assessed

by considering the proportion of patients

needed for the predictions and outcomes

to be consistent. Calibration can be as-

sessed by comparing the predicted survival

curves from the prognostic model—strat-

ified by the identified prognostic vari-

ables—with use of the Kaplan-Meier es-

timation. The accuracy of predictions is

assessed by separating patients into groups

on the basis of low, medium, or high risk

of disease progression. Finally, the overall

fit of this model can be compared with

the fit of this model in a different dataset

by comparing the deviance of the different

models. In addition, the sensitivity and

specificity of the proposed 3 models could

be examined in the context of other pa-

tient groups to determine how much ac-

curacy is gained or lost by using a simpler

model.

Therefore, in the study by Srasuebkul

et al. [1], the accuracy of the models was

assessed by grouping patients with low,

medium, and high risk of disease pro-

gression. Additional useful information

would be which of the 3 proposed models

predicts best in an ideal setting where re-

sources are not limited and whether, on

the basis of these models, the authors

think that the extra prognostic informa-

tion provided by CD4 cell counts and/or

viral loads warrants their routine mea-

surement. It is worth noting that regular

viral load monitoring is performed to en-

sure virological response to combination

ART and is a useful predictor of disease

progression in some settings. Finally, the

models could have been internally vali-

dated against one another; for example,

how many of the patients classified as be-

ing at high risk with use of the simplest

model would also be classified as being at

high risk with use of the other predictive

models.

In summary, staging systems can play

an important role in HIV infection. These

systems aid communication between re-

searchers, physicians, and patients and

summarize the risk of disease progression

in an understandable format, taking into

account many different prognostic factors.

Patients who enter a clinical trial can be

stratified according to risk of disease pro-

gression, or the end point of the clinical

trial could incorporate moving to a stage

with a worse prognosis. The systems, when

possible, should be derived for large pa-

tient populations that are representative of

the population being studied, should be

easily applicable to all patients, should be

linked to the pathophysiology of the dis-

ease being investigated, should be easy to

remember, should be easy to apply to all

patients receiving follow-up, and should

have a meaningful end point. As described

above, validation of the prognostic staging

system proposed by Srasuebkul et al. [1]
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is required in different patient populations

before it can be introduced in routine clin-

ical practice.
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QUERIES TO THE AUTHOR

1 Au: Your article has been edited
for grammar, clarity, consistency, and
adherence to journal style. To expedite
publication, we no longer ask authors
for approval of routine grammatical
and style changes. Please read the ar-
ticle to make sure your meaning has
been retained; any layout problems
(including table and figure placement)
will be addressed after we have incor-
porated corrections. Note that we may
be unable to make changes that conflict
with journal style, obscure meaning, or
create grammatical or other problems.
If you are writing corrections by hand,
please print clearly, and be aware that
corrections written too close to the
edges of the paper may not transmit
by fax. Finally, please note that a de-
layed, incomplete, or illegible response
may delay publication of your article.
Thank you!

2 Au: Throughout the article, cor-
rect that you mean combination ART
and not HAART?

3 Au: Is the meaning retained in the
sentence beginning with “The World
Health Organization...”?

4 Au: Do you mean “short-term
prognostic staging systems have been
based on information available during
follow-up”?

5 Au: OK to change “average” to
“mean”?

6 Au: Do you mean “it would be
useful to know how the mean
frequencies...”?

7 Au: The URL was moved to the
reference list in accordance with jour-
nal style.

8 Au: Is the sentence beginning with
“In brief,...” accurate as edited?

9 Au: The title in ref. 1 may change
according to the authors’ corrections
to their article.

10 Au: Please provide the date (day,
month, year) that you last accessed the
site.


