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Outcomes and Prognostic Factors in Patients with SARS

Table 4. Univariate Analysis of Association between Clinical and Laboratory Variables and Mortality
Survivors (n ⴝ 235)

Variable
Clinical characteristics
Age, y
Men, %
Significant medical history, n (%)
Laboratory variables on presentation‡
Neutrophil count, ⫻109 cells/L
Lymphocyte count, ⫻109 cells/L
Activated partial thromboplastin time, s
Creatinine level, mol/L
Alanine aminotransferase level, U/L
Lactate dehydrogenase level, kat/L
C-reactive protein level, mg/L

Deceased (n ⴝ 32)

P Value

37 (18–75)
37
5 (2)

53 (34–96)
55
10 (31)

⬍0.001*
0.06†
⬍0.001†

3.7 (0.7–16.3)
0.8 (0.2–1.8)
32.9 (22–57)
67 (40–683)
27 (7–233)
3.7 (1.0–13.1)
26.7 (6–256)

5.4 (0.8–15.5)
0.8 (0.3–1.8)
33 (23–87)
84.5 (48–326)
35.5 (12–179)
4.4 (2.5–16.5)
68.9 (16.2–305)

⬍0.001*
⬎0.2*
0.033*
⬍0.001*
0.07*
0.004*
0.001*

* Mann–Whitney U test.
† Chi-square test.
‡Values are expressed as the median (range).

with increased risk for death (relative risk, 2.40 [CI, 1.12
to 5.13]; P ⫽ 0.02). Mortality rates were not significantly
increased in patients with a neutrophil count greater than
10 ⫻ 109 cells/L on presentation (relative risk, 1.59 [CI,
0.38 to 6.63]; P ⬎ 0.2).
We then performed multivariate Cox regression, assuming that age older than 60 years and high lactate dehydrogenase level were independent predictors of mortality.
Table 5 and Figure 2 show the results. Age older than 60
years (relative risk, 5.10 [CI, 2.30 to 11.31]; P ⬍ 0.001)
and lactate dehydrogenase level greater than 3.8 kat/L
(relative risk, 2.20 [CI, 1.03 to 4.71]; P ⫽ 0.04) were independently associated with mortality. The Cox analyses
showed no evidence of nonproportional hazards.

DISCUSSION
The clinical, laboratory, and radiographic features in
this cohort of patients with SARS in Hong Kong were
nonspecific and similar to those in other series (6 –11). We
sought to examine the effect of documented SARS coronavirus infection on patient characteristics at presentation.
Compared with patients who had suspected SARS, patients
with confirmed SARS had lower total leukocyte counts,
neutrophil counts, and lymphocyte counts and higher lactate dehydrogenase levels at presentation. They also
showed a greater decrease in lymphocyte count during hospitalization. These patients may have had a higher viral
load at presentation, which may have led to the apparent
worsening of laboratory values. Another possibility is that
Table 5. Independent Predictors of Mortality by Multivariate
Cox Regression
Factors

Odds Ratio (95% CI)

P Value

Age ⬎ 60 y
Lactate dehydrogenase
level ⬎ 3.8 kat/L

5.10 (2.30–11.31)

⬍0.001

2.20 (1.03–4.71)

0.04
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patients with probable SARS might have had another cause
of their illness. Overall, the 2 groups of patients had similar
clinical profiles; the entire cohort can be considered homogenous.
The latest versions of SARS case definition from the
World Health Organization (WHO) (13) and the Centers
for Disease Control and Prevention (CDC) (14) differ
from ours: Those organizations require the presence of respiratory symptoms for diagnosis. Under the WHO definition, probable SARS is differentiated from a suspected
case by the radiographic presence of lung infiltrates. The
CDC defines suspected and probable cases of SARS according to the severity of respiratory symptoms. In our
cohort, however, up to 13% of patients did not present
with respiratory symptoms, although they did have fever,
lung infiltrates, and a history of contact with a patient with
SARS. Another concern is that 6% of our patients had no
evidence of lung infiltrate on chest radiographs at presentation; instead, lung infiltrates were confirmed by computed tomography of the thorax after hospitalization. A
prospective study that examined the accuracy of the WHO
case definition reported a sensitivity of 26% and a specificity of 96% (15). Thus, given the lack of a reliable test for
rapid diagnosis (16) and the contagiousness of the disease,
the case definition should be revised to improve its sensitivity.
In our cohort, the incidence of diarrhea increased dramatically, from 15% on admission to 53% after hospitalization. The diarrhea was watery, and it occurred a median
of 3 days after hospitalization. The frequency ranged from
3 to 20 bowel movements per day. None of the patients
with diarrhea had microbiological proof of other enteric
infection or C. difficile–associated diarrhea. Because RTPCR on stool samples was not included in our initial management protocol, this test was not performed routinely.
Patients with diarrhea had a higher rate of positive findings
for SARS coronavirus on serologic testing (85% vs. 82% of
patients without diarrhea) and on RT-PCR in nasopharynwww.annals.org

