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Abstract

Objective: To investigate the clinical features, complications, merging other pathogen infection and
prognosis in recent pertussis, and to provide reference for the understanding of clinical characteris-
tic, condition change, concurrent infection, complications and prognosis of pertussis. Methods: 96
children with pertussis were studied. According to age, patients were divided into 0 - 3 months, 3.1 -
1 years, 1.1 - 4 years, and 4.1 - 10 years. The main clinical symptoms and signs, laboratory examina-
tion, imaging examination, pathologic examination, complications, treatment and recovery of the
disease were analyzed respectively. Results: In 96 cases of children with whooping cough, male 52
cases (54.2%), female 44 cases (45.8%), 64 cases (66.7%) > 3 months, 32 cases (33.3%) < 3 months,
the onset of season, 32 cases (33.3%) in Jan.-Mar., 18 cases (18.7%) in Apr.-June., 11 cases (11.5%)
in Jul.-Sep., 35 cases (36.5%) in Oct.-Dec. 38 cases (39.6%) in cities, 58 cases (60.4%) in the rural
areas, 5 cases (5.2%) with definite contact history, and 53 cases (55.2%) of immunization. There is
no difference in crow echo, raucedo, vomiting, asphyxiation and the lungs rale in every age groups.
Unvaccinated children crow echo, cyanoderma occured significantly increased to the vaccinated, but
spasm cough, hoarseness, vomiting, asphyxiation has no difference between the vaccination and the
unvaccinated, unimmunized children had a prolonged spasm cough. There was no significant dif-
ference between white blood cell count and lymphocyte ratio in all age groups. There were 37 cases
(38.5%) of PT-IgM positive, and P < 0.001 in age groups, 29 cases (30.2%) of PT-IgG positive and 87
cases (90.6%) of PCR positive, with no difference in age groups. There were 27 cases of bronchitis
(28.1%), 62 cases of pneumonia (64.6%), 6 cases of pulmonary consolidation (6.3%), 4 cases of
pulmonary atelectasis (4.2%), and 11 cases of localized emphysema (11.5%), were no difference in
all age groups. The pathogen of accompanying infection in pertussis was mycoplasma, adenovirus,
Staphylococcus aureus haemophilus influenzae. Other main complications were myocardial damage,
liver function damage and respiratory cardiac function insufficiency. It was treated with erythromy-
cin and azithromycin, and combined with other infectious agents, adding amoxicillin sulbatam and
meropenem. Clinical cure 91 cases, improvement 2 cases, automatic discharge 3 cases. The average
hospitalization was 12.4 * 5.3 days. Conclusion: Pertussis incidence increased in recent years, the
study analyzed clinical changes, complications, and other pathogen infection, and to improve under-
standing of the new pertussis infection characteristics, condition changes, accompanying infection
and complications, so that provide reference. According to the comprehensive analysis of the clinical
features, diagnosis of serology, pertussis nucleic acid, comprehensive treatment and effective
treatment of complications are the key.
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HE: A¥riEsE HZ IR RREFE. HE. SR MpmEREEFEFR, XREE H%NARR
RS WIETA. FRBE. AIERTERINRREMESE. Fi: WERIRREERIHH HZE
JURRRRST R . ERSH~3MH, 3.15~135, 1.1~4%, 4.1~10%5 . RAEBMSHT R EERK
EREAIE. LHERE. BEFRAE. REERE. FRE. BITEAREKRIEEN. &3R: 6B EH
ZEJLF, B5261(54.2%), Z4447(45.8%), >3 HEdHI6447](66.7%), <3 H#HI3241(33.3%), K%K
ZFH1~3 A 43261(33.3%), 4~6 A £318%51(18.7%), 7~9 A 4r11%1(11.5%), 10~12 A £335%(36.5%)..

173861 (39.6%), RIY58%51(60.4%), F HABHESALSE HI55(5.2%), 1T HRBEEM536(55.2%). &
EREGNEE, FEWW., Rk, 2. PP ELER, HE. KRAEER. REMETRHE)LAGN
FEE., SENRERCEMEEREAS, TEZSEZRK. =l Xk, EERRAESSEMEEN
BILEHEER, RaBEf 8 ) LEZN HZEK . AART SN EARLL RS ERARNTHEER.

PT-IgMPH #3751 (38.5%), HAERAHEP < 0.001; PT-IgGRHM:RI2941(30.2%), PCRFAM: 1874
(90.6%), BEREUBEER. XAER27H(28.1%), fili%62451(64.6%), L6 (6.3%), A
K45 (4.2%), RREFSH1161(11.5%), FERHAMBEEEZER. HFRBIVREEF URE. %
T/, SROHEHRE . WEE MATHBREES, BFE MR ERESBRS. HioHRESLLIRE.

FFoieetiE. WRIIGEMOTHERAEAE. FUARR. MABERBIT, HFRIHTSHEMABREREE
BRATIERMETEIE. XPHESRT, WREE1H], 26, B3B3 H. FER12.4 £ 5.3
Ko &ik: AHBERREVEBRN, FHANKBRZL. FRIE. HREMBERERGEEHT T 257,

SHEEE HZHH RR R A RERL. FRREBYR. FREMAFIRESEER. BBRRESEED
tr, FIFMEZ. §HBEREERIZ, SE8107T, ARBITHRERLRE.

XK ia
HHZBER, HRBR, HRE FE
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1. 5|18

B H % Bt E H R B T, I PR S BRI s 2 1 P B % P XS IS A [T, R
— K, HAVRREAIA 3 A, MR E H % (Pertussis or Whooping Cough). T 8% 5k &% 1 (diphtheria,
tetanus and pertussis combined vaccine, DPT){E JLE FR | y2 el 5 & 3 SR AN SE 3R B 38 R B . (H7E SR [E 45
M, B HZAEE 3~5 FBEK R[], 1510 G2k, FEE MR NEFR A HEREE BT,
HILT “H HiZ Bl (pertussis re-emergence)” [2], Ff 2K LA B H 0 B9 R INRAT 90 22
R WO RSy LB B N 3 AR G 3] [4]. AR RIRE H AR SR Y KU 2 3 (resurgence) »
FER LB UNEDES]. B HZM IR RIS B LEEE . S iR 55 2 Fh R Z 2 [6], 6539 A st
R AR R BB A & P2 55 TARE RA R, SFERINRES. ReFEE. | HZIFRREED
B)Lrh B WPIRCEAE . R DA AR AR FERCRLE T IR RE R B M %, HAR BRGNSk
s AR AE AR T R R N I AR R A AN L T R Em ECE R B
My AR, ST i, BRREWTR, BOOM R B R R W& B P Aiag
BHRES, £ HZmAT, ZEECE RS ELEG, SREMEAETE7]. AT LR K5
&)L R R G RHE Oa B H i B LAIR R BORE,  [RUBE 2 B LIS R AR R AE . HEES A . & 1 oAl
SRR G . FFERRERIIEOL, RS H R AR s TSR FE ARG K G RN R LS AR

2. AREFZE
2.1. fEAER

AR IR K57 8 LB Be B A MR O R 2018 45 2019 45 2 4RI (095 D BRI SE 2210 96 1l 1 H %
BOLABTFIN B o R REWE ik, W B LRERE SUR, B4 PEa). FEe. (ERiS . ik,
PitE. (EBERE. HBEeW . EEIEARRER AR, LIRS MERFERE. WA JERAE.
BT AT KEE . ERII N 03, 31 H~1 4, 1.1~4 %, 41~10 %, 54704, HEOL
FH IR e RS 15 o

2.2. wBIEISET SR

BANHII . —F RN 1) BER MRV 2) W5 P It s 58, e 4
N R A 3) #A LB LA IR AAM R E RS E R 4) 14 d, B Al
T SRR [N A7 5 AN 2220 1 e g R e il © W7 54 BHE [ B (polymerase
chain reaction, PCRKGIIFH s @ FEEL G % I it 58 (enzyme-linked immunosorbent assay, ELISA)f il .
P e H %35 3R (PT-1gG) > 80 1U/ml H. 3 48 Py o v e i s mliied 25 148 A R BEAT e e 4 O B 8L 1 H 1%
B, PT-IgG 7K~F 62-125 1U/mL Al WA H HRZIEGL(8]: ANBEFL LA IR AR FR . AW FTAERS
EPNEI-VSEE NS S - DIN 7SUS e B AR il

2.3. 5k

I ERAARAREE: IR R RERET 1 6 & 2~5 ml KL, 5> BSiE, i fm s+ &
F—20°CUKFHLRAZ A - PCR A  : 4 FH NucliSens easy MAG 4 F 3% @42 HUR i IS 1-#5 4 DNA,
AR RAE YO FREAT, I SEIR AR I T H Al N7 51 X AS48 1) LK, e S ki Al /7 H . PT 2
R, R AT: BUTEREBER re vk o B 1, ANk I, iR IGAE 137 bp A58 BR R A%
i, JFHAR R RIGAE 191 bp A1 2R 26015 FI WO bR A PCR AL B TE[9]. ELISA HUiRAill: R
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ELISA J5 8T 1 H % B A M AR A BT PT-IgG B IgM HUAK I, AS 4% MR Ui B PR, IS AL 5 R ke
W 1:100 FEkE, ARMBEZS AR 1 L, BAPEXTHR 2 4L, 22 BT PT-1gG. 1gM Uik R 2 £L. &
BRALH K E B H SRR PR T, LIRS AL & 100 pl, 37°CiRE 30 min. i B 45 W5 ¥k,
LI TMB R 5] 100 pl, 37°C &N 30 min, #YEMA. KMNEFRE, FFUMALIEE 100 pl. FEE
PRI E : P 405 nm, SH A 630 nmo K77 R E GEE A F AL AR S5 27 10 103 27 A 4% FE A
ISR S AT HR A

2.4. Geit i

SKH SPSS 19.0 Bkt wklEAT 08, LA ECE R DL 2 I T Gt b TR R A IEE D
LA X £SD, KH ¢ 856, HZEDN: AFFEIES AR BORERH oA 5% DU oA B BE(TOR) ik
KB . P<0.05 NESHS IS5,

3. 58
3.1. —f&1ER

ERANTBIE 96 1 HiZ E L, 552 611(54.2%), Lt 44 151(45.8%), >3 H#EEH 64 41(66.7%), <3
HEA I 32 61(33.3%), KRIFZETT 1~3 A4 32 41(33.3%), 4~6 H 3 18 151(18.7%), 7~9 H43 11 #i(11.5%),
10~12 A4 35 B1(36.5%), F—+ WU RMRFR . W 38 11(39.6%), LKA 58 $1(60.4%), R ELIR
W RR R AW 5 61(5.2%), 1THREEME 53 51(552%), W% 1,

Table 1. General condition of pertussis

* 1. BHRLRHI—RER

T/ H 4 1~3 (32, 33.3%) 4~6 (18, 18.7%) 79 (11,11.5%)  10~12 (35, 36.5%) EH%)

Lt 15 11 7 19 52(54.2)

E/8 17 7 4 16 44 (45.8)

>3 A 22 14 6 22 64 (66.7)

<3 Hi% 10 4 5 13 32 (33.3)

4l 7 12 9 10 38 (39.6)

KA 25 6 2 25 58 (60.4)
syl sk 0 0 0 5 5(5.2)

il 12 11 7 23 53 (55.2)

3.2. IGFRZRI

LIS RZ - R PRI, PR S XGRS [H] 75 1) 20 51, AR RR /NS N A [R] 7R L, PR 2 4,
WX 23 ], HEEM 9 B, HEM S B, FlEsE S 1) 74 B, RINE) 3 B, SRR GG L R
WXk, gE. P ELER, 8. KPEER, WE2.

AREERPE 1)L FE R A . R AR R O s W T, TR, A, ek, =R
RAESCHEMETRE)LEHEZESR, WR 3. RO E)LERTT R ] B R, W
Kl 1.
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Table 2. Characteristics of pertussis cases in different age groups

2. FRIFIREE ARG =

B

it ¥

) 555 151 K PEXS (SRiloAea 74 X L =) T :
(A, LY I £ 93 W% XG0 e X Ep: = F. ) K
0~3 (H) 32 32 9 2 7 7 4 25 1
3.1 H~1 % 37 37 6 0 9 2 1 32 0
1.1~4 (%) 16 16 5 0 6 0 0 9 0
4.1~10 % 11 11 0 0 1 0 0 8 2
F 0.000 3.890 3.843 3.639 8.942 4.744 0.822 8.409
P 1.00 0.274 0.279 0.303 0.030 0.192 0.844 0.038
Table 3. Clinical symptoms of pertussis in patients with different vaccinations
< 3. TEESHEMERE HZRm5aIERER
it PR R
I PRI DR H 4> e P
kAR RAZ(%) kAR RAZ(%) AR R (%)
PEY 96 100 53 100 43 100 0.705 0.401
RGN 20 20.8 6 11.3 14 32.6 6.492 0.011
FE 2 2.1 0 0 2 4.7 2518 0.113
X i 23 24.0 9 17.0 14 32.6 3.162 0.075
HE 9 9.4 2 3.8 7 16.2 4370 0.037
! 5 5.2 1 1.9 4 9.3 2.644 0.104
E 201 Jokk
_g [0 Immunized children
g GEERERIL
Q15
—
= H< |
gv - E3 Unimmunized children
< = RAAPEEFERIL
Y 10-
s
S X
& e
SH s
=]
g
7]
g o
N

Figure 1. Comparison of the spasmodic cough period in children immunized with pertussis vaccine and those who were not

vaccinated
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33. HWERE

B H %) LA F A0 R, 2 Stk 4 L e, (HFRATTIE 1 96 91 1 At
THECRIAR L0 LU 2R AE SR A R E I R 22 57 SRR 4R PT-1gM BHPER 37 $1(38.5%), R4 LK
P <0.001; PT-IgG AR 29 %1(30.2%), PCR FHYER 87 111(90.6%), FFubd LT ZE T AR ERE:
SCRE R 27 B1(28.1%), itz 62 151(64.6%), MSEAL 6 451(6.3%), FtiATK 4 4(4.2%), JHBRMEMM 11
Bl(11.5%), SFEBALKTLES, WE 4. £S5,

Table 4. Routine blood test for pertussis
F* 4. BEZPMEREE

FH, 2)ymH I 5115 WBC x 10’ LA
0~3 (A) 32 13.80 +5.78 70.57£9.18
31 A~ % 37 15.81+9.79 70.95 +10.33
1.1~4 (%) 16 1621 + 13.44 7334+ 11.78
4.1~10 % 11 11.90 + 8.47 5.57+11.33
F 0.751 1257
P 0.524 0.294

Table 5. Other auxiliary examinations for pertussis

5. BHRNEMHEGE

Wikt
Py PT-IgGFH  PCR itk
5 , " ) " 9 e et e y =
(H, pymp OO R BB SRR e ol sk PRI

(29,30.2%)  (87,90.6%) 51 %

o % 0 o o iRtk
7. 28.0%) (62 646%) #(6,63%)  H(4,4.2%)

(11, 11.5%)

0~3 (H) 32 6 31 7 22 3 1 6
3.1 H~1% 37 11 34 12 23 1 2 3
1.1~4(%) 16 7 13 5 10 0 1 2
4.1~10 % 11 5 9 3 7 2 0 0
e 4.601 4201 1.039 0.372 5.067 0.881 3.527
P 0.203 0.241 0.792 0.946 0.167 0.830 0371

3.4. HERAMRRERRRL

FEH HZ BRI R GeF R gerh, SRR BRI EE . s ORI A BRI . UG AT R 2, H
AAAE U BT A TR 28 Il ANSK . Bl SR S SR BRAE RS LR AR B S AFE RO DL, LR 6.
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Table 6. The etiology of pertussis complicated with infection

6. BHBRALBROKREFRR

& St

-
g
e

FAL

hu
@

<
=

iF

E S

BMIEBESEFE
B BF A = A
B O OEY oo F
B S
>nmL
T3 &
3R
& 3 =
&3S 3
HIST
H OB S
B e ® T

BIE
B
SR

B R
BIAFTY @I IR

BB BB S
SR

Hm A HE

HAF
—

ik

3.5. B HAIE

Weia B LR IR AL ILEE 10 61, FFDIRESE 6 B, WPGLIhREAN S 5 B, (bR 2 0], Mo, Py
FRBE . BRZ . RLHAEIRAE . WERR KL MG ZE A 1 B, WK T

Table 7. Other complications of pertussis

7. B HREMHRE

BRI, o N . e " U " b avaditlio W& g ot £
TR A O E D e ik I 4% akidis JRZ ot [
5 10 6 2 1 1 1 1 1

3.6. RITETRE
B)LY T UAREIIERE S, #i2)5 TULBERIRIT, FH RS H AR R AR R Ge 3 B A B 578 ARy 12
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EAG %

WHEH. ST HHERIEES T RMERNEAER, 5 IR 245K T EE Wil RN FETT R
PR B 2T B 2 12 IR R4 IiAS Tk ISR ek 6 B R we , JF 7 LA BRER (1 o S
Horr 5 65 LLAF 42 S8 R it dT » A IOl Th AN 4 BOWHEVRIT S5 . IRIRIG @ 91 ], 458 2
B, EzhHE 3 Bl FEIERE 124 +53 Ko

4. W1ig

N E H SR g e — 15 32, ROl IR, AR RO R ZE R, i ERATHOA 96 15
LT 5 52 191(54.2%), e 44 151(45.8%), >3 HRH] 64 1(66.7%), <3 HE&H 32 #1(33.3%). A B
IAE HRZRAT IC 2T [10]. FATCER A o) s — DU SR vl R0, (BEE 1~3 4. 10~12 A
RIFFEE, 75N 33.3%. 36.5%. 3R 38 141(39.6%), 4<Ht 58 141(60.4%), LALLM RERE. A
Hg B L Bl 53 B, 5 R#E 55.2%.

B HZERIIZ) 6~20 K, ZEORGIEMFE G 7~10 KA. AR08 3 ANHrBe: R,
SENZ AR S o R W W] R BIARRAE 14 % i X R A [ 7 s P S ) L SR L G o 7, B R TR i ]
FRIA[11]e FRATUCIA B B LI A RZ M 32 R I, A% S XS RS AL [ 7S 20 5], AR08 /N X I [ 75k B 2
AW 2 4], Xk 23 4], FHE 9B, RIS H, EE &S E 74 6, KA 3], SRR AGNE FE
et wE, M E T ER, FE. KRPAEER, HTUEEGWEE ., FE, ® 2FERB/NER S K
A, R FEIE R IR SR .

B H MG R RIS 0 BRI ,  otRAS DA B S 4 3 S il 29903697 2 07 T
DR 2R 2 [ 12] 0 AR FRATTUSCIE 0908 091 25 IO A o P2 T ) S5 J L XS MG R [ 7 8 58 D R AR B0 L e P s 1 B S 7
MR, A, MR, REMRAES CHEERE R LC B2 R, SR B LER T AR 1
W% IR [R50 AR 2 ok 5 B S 4

S B 7 R HCAD JEAG I R B E H 2 R LG 4T T e e N i R, (B RATTIAIE RO 4
A 0 150 bR L ) L 3 A % 4 0 4L 1) O B S 75 S L PT-TgM B PR AR 60 38.5%, & EE WS 4L EL % P < 0.001;
PT-IgG FHTHEHI# )y 30.2%, PCR FHIEZR 90.6%, SFEMA LA ZE R, (HATLUE H PCR FIMHMEZR &K S .
MARFR A LR SER MR, B, AT, PR S ER A R E S, (HIFR MR
62 il i 64.6%. 1EE HIZRE LRI FE AR IR EE. S OMERRE . T AT HERRE 2,
BEAFTEJURP ARV A B ROl 28 . BlANSK . sz L SR BR LGS LR B A AERIE L, TRES
B H B LI S i T B AR 5 S SO SR AR G, BRI 2 85I RORE A 0% HAR I I AR W
TOWARE. FIhaetn s, OMIhREA . 6T E & GERIT G 8 HZIF R B Gs J Fofth I RORE FE A
Haevaa, (ERCAE. BEVI AT IR B

FEGRPERRI . PEwi A a2 m AR SR B T “E B I . i BE H R RRAT 0 5 R AR O,
HAr % RHE R FEA LN m: 1) EAMEERE, HTXE AR &2 BoKCr st s, E/5E H
W% F AN RGN [13] [14]: 2) EAMERFRERM, HEGRATHRE B ERIR R, 5 HZ%ER
IR TFIXAFAERE R RAL, 3X W] RE- 5 B0 1 807 FRAR BN PR 1 o5 2 M g% 71 T %[ 15]: 3) AWEA
W TEAN M T H R AN RE 5 K A e[ 16], (HILAE T H RZ IR AT e B4y ) 1 € H TR I B TR R g —
B 4) ARERGE R R A 0 S 0 B Ry B 00 T R 2 S 80E B i R A [17], H
FO LR sE A 2 RATAFAE 41
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