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Methods of predicting influenza A(H1N1) pneumonia at early clinical stage
ZHA O Zhiwei' ,ZHANG Qing' ,XING Zhili?,ZHANG Bo',ZHENG Hongfei' ,SUN Lixin' ,HE Quanying’
(1. Department of Respiratory ,the Affiliated Hospital ,Chengde Medical College ;
2. Intensive Care Unit,TEDA Hospital;3. Department of Respiratory,People’s Hospital of Peking University)
[ Abstract]Objective : To investigate the methods of predicting susceptibility of influenza A (HIN1) pneumonia at early clinical stage
in outpatient department. Methods : Totally 206 patients diagnosed as novel influenza A(HIN1) in Chengde area between September
and December of 2009 were concentrated in Chengde Hospital for Infectious Diseases for free treatment. The diagnosis was consistent
with the Protocol for Diagnosis and Treatment of Influenza A (HIN1) (2009 3rd ed) issued by the General Office of Ministry of Health.
A retrospective study on the 206 cases was conducted. Based on the final imaging findings, these patients were divided into pneumonia
group(n=51) and non—pneumonia group(n=155). Clinical characteristics and auxiliary examination were compared between the two
groups;univariate analysis and multivariate logistic regression analysis were used to identify independent predictors of pneumonia;
goodness of fit test was performed on an established clinical predicting scoring system. Results ; Multivariate logistic regression analysis
of the statistically significant factors demonstrated that ; expectoration as initial symptom(OR=3.537,95%CI=1.016 to 12.311) ,onset—
to—treatment interval > 48 h(OR=19.525,95%CI=4.576 to 83.309),lactic dehydrogenase > 250 U/L(OR=16.717,95%CI=5.484 to
34.417) , potassium ion<3.5 mmol/L.(OR=7.332,95%CI=1.763 to 49.709) ,aspartate aminotransferase > 40 U/L.(OR=3.809,95%CI=1.008
to 12.460) and presence of underlying diseases(OR=61.003,95%CI=5.484 to 34.417) were the independent risk factors of influenza
A(HINI1) pneumonia(all P<0.05). Area under receiver operating characteristic curve was 0.965(95%CI=5.484 to 34.417,P<0.001).
Prediction scoring system of pneumonia was established according to levels of six high risk factors:low risk (score 0-2),intermediate
risk (score 3—4) , high risk(score 5-6) and very high risk (score 7) and were categorized for predicting the occurrence of pneumonia
illness. Goodness of fit test showed good results(R?=0.916,P=0.043). Conclusions :In the future,clinical physicians can predict the

susceptibility of pneumonia in patients with influenza A(HIN1) by comprehensive scoring concerning initial symptom, onset—to—treat—
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il 98 S8 R AR AT UEREAG S, T TR E REU(RY) .
K37k 0=0.05 (XUM) .

2.1 2 48EF VG RAFAEA 2T

SRS 0~ RN 45~4 B JREAR R VIR Wz I R PRI |
RIFFN L >48 h FIE TG AFTEFERIIE ROl R 2146
GBS Tob R B R AR A, A E PR 3R e 4 L T
IR AL, 25 54 Geit=# 3 (3 P<0.05), b 5y SE Il 4 1) ] fig
faR R GR D),
22 240 EH P A A 3T

Il AILEF>97 mmol/L A £ 25 LUA9] 2 40 LU #k 22 S oG it
X (P=0.698), HAT 2 4 LA ¥ M il 4 4L L )y
FAER R AL, 22 530 el L (38 P<0.01,4 2)
23 LZREN

VIR B4 AR e, DL IR A G2 2 IR
F AR AR JERIE BRSO e A I A% ik
B AT RIS ATRZ I logistic MM (@ 522005, a =
0.10) , TAFAFTE RAREWA L LI EIFRIZ AT [E]>48 h FL
iR I 0 BE>250 U/L 8P T-<3.5 mmol/L, KA & R % & il >

F1 2HABFRKRFHERXEE (n,%)

Tab.1 Comparison of clinical features between two groups( n,% )

s o ER (%) HRAER

0~ 6~ 45~ R N 373 WS MPRIEYE SR
Wf4e2H (n=51)  31(60.8) 12(23.5)  25(49.0) 14(27.5)  33(67.4)  43(84.3) 31(60.8)  6(11.8) 10(19.6) 2(3.9)
M2 (n=155) 106(68.4)  6(3.9) 147(94.8) 2(1.3)  142(91.6) 104(67.1) 41(265) 31(20.0) 1(0.6) 28(18.3)
P! 0.996 18.597 58.459 36.660 21.732 5.566 19.895 1.766 27.299 6.564
P1iH 0.318 <0.001 <0.001 <0.001 <0.001 0.018 <0.001 0.184 <0.001 0.010

o KWEEL Rl BE Ereni Ol
>48h 30 kg/m? PiE OB Mg R FWEr R JolAERRIR Hil
44l (n=51) 48(94.1) 7(13.7) 3(5.9) 8(157)  5(9.8) 10(19.6) 13(25.4) 11(21.6) 11(21.6)  6(11.8)
MR (n=155)  45(29.0) 10(6.5) 0(0.0)  1(0.6)  3(1.8) 132(852) 11(7.1)  3(1.9) 4(2.6) 5(3.2)
X AH 65.641 2.682 9252 20.779 6.365 77.000  12.613  23.352 20.493 5.535
P1H <0.001 0.139 0.015  <0.001 0.024 <0.001  <0.001  <0.001 <0.001 0.029
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Tab.2 Comparison of blood routine and biochemical indexes between two groups ( n,% )
s WBC < 4 WBC > 10 L<038 PLT < 100 Hb ALB AST ALT
(x10°4/L)  (x10°4/L) (x10°4/L)  ( x10° /L) <110 g/L <35¢/L > 40 U/L > 40 U/L
it 441 (n=51) 17 (33.3) 7(13.7) 16(31.4) 11(21.6) 9(17.6) 12(23.5)  40(78.4) 18(35.3)
MR 4L (n=155)  30(19.4) 3(1.9) 23(14.8) 7(45) 2(1.3) 2(1.3) 51(329) 19(12.3)
X 1E 4.250 11.549 6.835 13.993 20311 29.962 32254 13.820
Pl 0.039 0.003 0.009 0.001 <0.001 <0.001 <0.001 <0.001
o LDH CK CK-MB Kr<3.5 Na*< 135 Ca®<1.75 GLU>64  CRE>97
>250 U/L > 195 U/L > 40 U/L mmol/L mmol/L mmol/L mmol/L mmol/L
i 4 41 (n=51) 36(70.6) 20(39.2) 9(17.6) 20(39.2) 13(25.5) 7(13.7)  11(21.6) 8(15.7)
RN R 2 (n=155) 7(45) 32(20.6) 3(1.9) 31(20.0) 12(7.7) 6(3.9) 5(32)  28(18.1)
i 101.426 7.013 17.267 7.606 11.336 6.303 18.023 0.150
PiH <0.001 0.008 <0.001 0.006 0.001 0.001 <0.001 0.698

T WBC: AR s Lo R AR 5 PLT . MfL/IM s Hb: MZLEE T s ALB: FIEE 5 AST A3 AR S s ALT - A5 N A% 22 s LDH - FLRR M U ; CK VLR L 5

CK-MB : LRI 7] 17 ; GLU : #5285 8% ; CRE : LT
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Tab.3 Variable descriptions and assignments
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Tab.4 Multivariate logistic regression analysis of risk factors for

influenza A H1IN1 pneumonia

IS Waldy> P{H  OR 95%CI
R RERAT IR 3.940 0.047 3537  1.016~12.311
KIRPNFLSHIAI>48 h - 16.115 <0.001 19.525  4.576~83.309
FLRR ARE>250 U/L - 16,717 <0.001 26282  5.484~34.417
BIESF<3.5 mmol/L 7332 0.007 7.789  1.763~49.709
2 BEL S ifF>40 U/L 3.809  0.049 3544  1.008~12.460
FERpE 7.090  0.029

PPl B 6.850  0.009 61.003 2.808~1 325.309
HoAb P B E s 0.038 0579 1.957  0.183~20.918

1 OR {8, 34 H 595%C1 - 95% 7] {5 [X 1] ; 2% (1404 To I

=5 HEHINTREMXEREZRTS
Tab.5 Risk scoring of influenza A HIN1 pneumonia

A i TRAF
R (%) 6~=1, 0~=2, 45~=3
SERHBER Ji=1, AENGERE P L B AR R =2,
PRI P =3

RIRBIABERT ] <48 h=1, >48 h=2
T RAREIR K J=1, f=2

Nk J=1, f=2

27N J=1, f=2

W IR R e Ji=1, H=2

S| J=1, H=2
TRl =1, 2RI ET=2, R R=3, ok iR

=4, HAb=5

14 (x10° 4~/L) 4~10=1, <4=2, >10=3
WREAIM (x10° /L) 0.8~4.0=1, <0.8=2
/R (x10° 4N/L) 100~300=1, <100=2
MELHE I (g/L) 110~160=1, <110=2
12511 (/L) 35~55=1, <35=2
AL (U/L) <40=1, >40=2
BN (U/L) <40=1, >40=2
FLRRME B (U/L) 90~250=1,  >250=2
LER R (U/L) 24~195=1, >195=2
WURRIEE ] TR (U/L)  0~40=1,  >40=2
AES - (mmol/L) 3.5~5.5=1, <3.5=2
HES T (mmol/L) 135~145=1, >135=2
F5 BT (mmol/L) 1.75~2.97=1, <1.75=2
23 1 I (mmol/L) 3.9~6.1=1, >6.1=2

40 U/L FEAENEPE IR 2 A HINT il 28 iy 57 e

6 R 2 (P {E44<0.05) (3£ 3.4) ; BUMMERA TEAUC S~ 0965(95%

C1=0.959~0.992, P<0.001) (& 1),
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HRAJE PR HINT 37 8% 4 1) A8 165 PR 2% 400 o000 i ¢ %

A GES SHE(5)
FLAlE G 0
B[ R SRy G N = 1
(2 e R 2
B RREIRIE R o 0
A 1
AR IS <250 U/L 0
>250 U/L 1
T 3.5 ~5.5 mmol/L 0
< 3.5 mmol/L 1
RIREZ <48 h 0
I [ >48h 1
BRI <40 U/L 0
>40 U/L 1
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Tab.6 Goodness—of—fit test of scoring system assessing risk
level of influenza A H1IN1 pneumonia and proportion of actual

pneumonia
fals GRSy SEPRIG R B KRR LB W R Pl
2 (43) [/ ( % ) ] (R?)
Ikfe 0~2 0/102(0.0)
g, 3~4 18/67(26.9 )
N 0.916  0.043
e 5~6 31/33(93.9)
W1 7 2/2(100.0)
1.0+ //_,
0.8+
g 0.6
#
IS
i 0.4
0.2 4
00 T T T T T
.0 0.2 0.4 0.6 0.8 1.0

151 (%)
B 1 FEHINT R B E R ROC #hZk

Fig.1 ROC curve of risk factors for influenza A HIN1 pneumonia
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