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Procalcitonin in 2009 HIN1 Influenza Pneumonia: Role in Dif-
ferentiating from Bacterial Pneumonia

Shin Ahn, M.D., Won Young Kim, M,D,, Ph.D.", Ji Young Yoon, M.D.', Chang Hwan Sohn, M.D.", Dong
Woo Seo, MD.', Sung Han Kim, MD, PhD.%, Sang Bum Hong, MD,, Ph.D.2, Chae Man Lim, M.D_, Ph.D?

Youn Suck Koh, MD,, Ph,D,z, Won Kim, MD,, PhD.
Departments of 'Emergency Medicine, “Respiratory and Critical Care Medicine, “Infectious Diseases, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Background: Procalcitonin is a well known marker in infection that plays a role in distinguishing between bacterial
and viral infections in screening, The aim of the present study was to evaluate the role of procalcitonin in
differentiating between 2009 HIN1 influenza pneumonia and community acquired pneumonia of bacterial origin,
or mixed bacterial origin and 2009 HIN1 influenza infection,

Methods: A retrospective observational study was performed over the 6-month winter period during the 2009 HIN1
influenza pandemic. Ninety-six patient-subjects were enrolled, all of whom had been diagnosed with community
acquired pneumonia in emergency department during the study period. On admission, laboratory studies were
performed, which included 2009 HIN1 influenza real-time polymerase chain reaction of nasal secretions and
procalcitonin on serum; the laboratory values were compared between the study groups. Receiver operating
characteristic curve analyses were performed on the resulting data,

Results: Compared to those with bacterial or mixed infections (n=62) and bacterial pneumonia with confirmed
organisms (n=30), patients with 2009 HIN1 pneumonia (n=34) were significantly more likely to have low procal-
citonin levels (p=0.008, 0.001). Using cutoff of value >0.3 ng/mL, the sensitivity and specificity of procalcitonin
for detection of patients with confirmed bacterial pneumonia were 76.2% and 60.6%, respectively, A significant
difference in procalcitonin was found between 2009 HIN1 pneumonia and pneumonia caused by mixed influenza
viral and bacterial infections (0.15 [0.05~0.84] vs. 10.3 [0.05~22.87] ng/mL, p=0.045).

Conclusion: Serum procalcitonin measurement may assist in the discrimination between pneumonia of bacterial
and of 2009 HIN1 influenza origin. High values of procalcitonin suggest that bacterial infection or mixed infection
of bacteria and 2009 HINI influenza is more likely.
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Table 1, Baseline patient characteristics

Characteristics
Age, mean+SD, yr 554+202
Male, n (%) 52 (54.2)
Initial WBC, x10%mm® (Median, IQR) 10,6 (5.1~15.0)
Initial PCT, ng/mL (Median, IQR) 0.35 (0.06~2.14)
PS| (Median, 1QR) 86 (44~124)

Death during admission, n (%) 11 (11.5)

SD: standard deviation; WBC: white blood cell; IQR: interquartile
range; PCT: procalcitonin; PSI: pneumonia severity index.
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Table 2, Demographic, clinical and laboratory data of the 2009 H1N1 and bacterial/mixed groups

2009 H1N1 (n=34) Bacterial/Mixed (n=62) p-value
Age, mean+SD, yr 4671212 602+181 0.001*
Male, n (%) 18 (52.9) 34 (54.8) 0.858
Vital signs, mean=SD
SBP, mm Hg 121.4+18 1 12274252 0.791
DBP, mm Hg 718+148 734+143 0.607
RR, /min 238+6.2 242+68 0.778
HR, /min 1142+240 1039+245 0.094
BT, °C 38.0£10 378+12 0.290
Sp0,, % 90,7+138 905+93 0.952
Radiologic findings
Bilateral infiltration, n (%) 14 (48.3) 40 (66.7) 0.096
Effusion, n (%) 7 (241) 20 (33.3) 0.376
Initial laboratory findings (Median, IQR)
WBC, x10%/mm’ 99 (6.9~132) 114 (7.3~159) 0,194
ANC, cells/mm® 8,430 (4,437 ~11,255) 9,190 (5,395~13,487) 0.260
Lymphocyte, % 100 (4.4~169) 10,0 (6.4~20.0) 0474
Platelet, x10%/mm® 1910 (136.0~258.0) 2120 (149.2~258.3) 0,486
PCT, ng/mL 0.15 (0.05~0.84) 0.70 (0.11~298) 0.008*
Pa0,, mm Hg 69.5 (56.8~80.0) 63.5 (61.5~-850) 0.583
pH 75 (714~75) 74 (714~705) 0.284
PaO,/FiO, ratio 3425 (272 5~396.3) 305.0 (241.3~4081) 0532
Clinical presentations, n (%)
Sore throat 8 (23.5) 14 (22.6) 1,000
Rhinorrhea 11 (32.4) 12 (19.4) 0.154
Headache 11 (32.4) 6 (9.7) 0.005*
Cough 32 (94.1) 58 (93.5) 1,000
Myalgia 13 (38.2) 10 (16.1) 0.015*
Nausea/Vomiting 4 (11.8) 6 (9.7) 1.000
Diarrhea 3 (8.8) 1(1.6) 0.247
Comorbidity, n (%) 22 (64.7) 48 (77 .4) 0.180
PSI (Median, 1QR) 60.5 (30.0~106.2) 109.0 (58.8~136.0) 0.007*
Death during admission, n (%) 4 (11.8) 7 (113 0,944

SD: standard deviation; SBP: systolic blood pressure; DBP: diastolic blood pressure; RR: respiratory rate; HR: heart rate; BT: body
temperature; IQR: interquartile range; WBC: white blood cell; ANC: absolute neutrophil count; PCT: procalcitonin; PSI: pneumonia

severity index,
*p<0.05,
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Figure 1, Receiver-operating characteristics curve for dis-
criminating between 2009 HIN1 pneumonia and bacte-
rial/mixed community acquired pneumonia for procalci-
tonin, Cutoff of >0.3 ng/mL for procalciton best identified
patients with bacterial/mixed pneumonia (sensitivity 61.9%,
specificity 60.6%, positive predictive value 75.0%, neg-
ative predictive value 455%),
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Figure 2, Receiver-operating characteristics curve for dis-
criminating between 2009 H1N1 pneumonia and micro-
organism confirmed bacterial community acquired pneu-
monia for procalcitonin, Cutoff of >0.3 ng/mL for pro-
calciton best identified patients with microorganism con-
firmed bacterial pneumonia (sensitivity 76.2%, specificity
60.6%, positive predictive value 552%, negative pre-
dictive value 80.0%).
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