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Outcomes and Prognostic Factors in Patients with SARS

Table 3. Laboratory Findings in 267 Patients with Severe Acute Respiratory Syndrome*
Laboratory Finding

All Patients (n ⴝ 267)

Patients with Probable
SARS (n ⴝ 40)

Patients with Confirmed
SARS (n ⴝ 227)

P Value†

At admission
Hemoglobin level, g/L
Leukocyte count, ⫻109 cells/L
Neutrophil count, ⫻109 cells/L
Lymphocyte count, ⫻109 cells/L
Platelet count, ⫻109 cells/L
Prothrombin time, s
Activated partial thromboplastin time, s
Sodium level, mmol/L
Potassium level, mmol/L
Urea level, mmol/L
Creatinine level, mol/L
Albumin level, g/L
Globulin level, g/L
Bilirubin level, mmol/L [mg/dL]
Alkaline phosphatase level, U/L
Alanine aminotransferase level, U/L
Creatine phosphokinase level, kat/L
Lactate dehydrogenase level, kat/L
C-reactive protein level, mg/L

135 (80–161)
4.9 (1.7–16.3)
3.7 (0.7–16.3)
0.7 (0.2–1.8)
146 (42–458)
12.1 (10–37)
33.4 (22–87)
134 (121–144)
3.6 (2.3–5.1)
3.3 (0.3–32.9)
74 (40–683)
37 (20–48)
33 (22–57)
7 (2–112) [0.4 (0.1–6.5)]
64 (15–632)
29 (7–233)
1.8 (0.3–383.7)
4.0 (1.0–16.5)
31.8 (6–305)

134 (80–150)
6.2 (2.2–11)
4.6 (1.4–16.3)
0.9 (0.3–1.5)
164 (62–381)
11.9 (10.8–33.8)
31.9 (26.6–56.6)
133 (126–138)
3.5 (2.7–4.4)
2.8 (0.3–32.9)
65.5 (40–683)
37 (25–45)
34 (26–47)
6 (3–25) [0.4 (0.2–1.5)]
60 (34–200)
25 (8–167)
1.9 (0.3–50.2)
3.3 (2.1–11.9)
27.3 (6–144)

131 (84–161)
4.9 (1.7–16.3)
3.7 (0.7–15.5)
0.7 (0.2–1.8)
147 (42–458)
12.1 (10–37)
33 (22–87)
134 (121–144)
3.6 (2.5–5.1)
3.3 (0.8–29.6)
70 (43–326)
37 (20–48)
33 (22–57)
7 (2–112) [0.4 (0.1–6.5)]
63 (15–632)
28 (7–233)
1.7 (0.4–383.7)
232 (1.0–16.5)
29 (6–305)

⬎0.2
0.02
0.07
0.02
⬎0.2
⬎0.2
⬎0.2
⬎0.2
⬎0.2
0.11
⬎0.2
⬎0.2
⬎0.2
⬎0.2
⬎0.2
0.18
⬎0.2
0.05
⬎0.2

On serial assessment
Nadir hemoglobin level, g/L
Nadir leukocyte count, ⫻109 cells/L
Nadir neutrophil count, ⫻109 cells/L
Nadir lymphocyte count, ⫻109 cells/L
Peak neutrophil count, ⫻109 cells/L
Peak alanine aminotransferase level, U/L

115 (64–158)
3.9 (1–14.4)
2.8 (0.5–13.1)
0.4 (0–1.8)
14.6 (3.1–53.6)
54 (7–660)

114 (65–146)
3.9 (1.7–4.3)
3 (0.8–6.3)
0.5 (0–1.8)
12.4 (4.1–43.1)
42 (12–292)

113 (64–158)
3.8 (1–14.4)
2.7 (0.5–13.1)
0.4 (0–1.2)
14.5 (3.1–53.6)
52 (7–660)

⬎0.2
⬎0.2
⬎0.2
0.02
⬎0.2
0.12

* Data are expressed as the median (range). SARS ⫽ severe acute respiratory syndrome.
† Mann–Whitney U test.

Laboratory Findings

Microbiological Findings

Table 3 summarizes the laboratory findings. Many patients had hematologic abnormalities at presentation: anemia (hemoglobin level ⬍ 120 g/L) in 16% of patients, leukopenia (leukocyte count ⬍ 4 ⫻ 109 cells/L) in 27%,
lymphopenia (lymphocyte count ⬍ 1 ⫻ 109 cells/L) in
73%, and thrombocytopenia (platelet count ⬍ 150 ⫻ 109
cells/L) in 50%. The activated partial thromboplastin time
was prolonged (⬎38 seconds) in 18% of patients. Electrolyte abnormalities included hyponatremia (plasma sodium
level ⬍ 135 mmol/L) in 60% of patients and hypokalemia
(plasma potassium level ⬍ 3.5 mmol/L) in 41%. Levels of
the following enzymes were elevated: alanine aminotransferase (⬎40 U/L) in 31% of patients, creatine phosphokinase (⬎4.1 kat/L) (but normal troponin I levels) in 19%,
and lactate dehydrogenase (⬎3.8 kat/L) in 47%. Seventy-five percent of patients had elevated C-reactive protein
levels (⬎6 mg/L).
At presentation, patients with confirmed SARS had a
lower total leukocyte count than patients in the probable
SARS group (4.9 ⫻ 109 cells/L vs. 6.2 ⫻ 109 cells/L; P ⫽
0.02), a lower lymphocyte count (0.7 ⫻ 109 cells/L vs.
0.9 ⫻ 109 cells/L; P ⫽ 0.02), and higher lactate dehydrogenase levels (3.9 kat/L vs. 3.3 kat/L; P ⫽ 0.05). The
confirmed SARS group also had a lower nadir lymphocyte
count (0.4 ⫻ 109 cells/L vs. 0.5 ⫻ 109 cells/L; P ⫽ 0.02)
during hospitalization. Other laboratory measures did not
significantly differ between the 2 groups.

Sixty-five percent of patients had at least 1 positive
result on RT-PCR in nasopharyngeal secretions, and 78%
had a 4-fold increase in SARS coronavirus antibody titer or
a single titer of 100 or greater. Fifty-seven percent of patients had positive results on both RT-PCR and serologic
testing, and 40 patients had negative results on both tests.
We found no evidence of other infection in the latter
group. Eight percent of patients tested positive on RTPCR but negative on serologic testing, and 21% of patients
had positive serologic results but negative RT-PCR results.
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Radiographic Findings

On admission, 96% of patients had abnormalities on
chest radiography. All these abnormalities were pneumonic
changes indistinguishable from other causes of communityacquired pneumonia. In 34% of patients, initial chest radiography showed lung infiltrates at more than 1 site. For
12 patients with apparently normal chest radiographs on
admission, high-resolution computed tomography of the
thorax showed patchy ground-glass opacification of the
lung parenchyma. In patients with evidence of respiratory
distress, serial monitoring with chest radiography showed
progression of lung infiltrates with multiple, patchy consolidation of both lungs, which coincided with or sometimes preceded clinical deterioration. Subcutaneous emphysema, pneumothorax, and pneumomediastinum were
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