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Clinical Characteristics of Children with Lobar Pneumonia
Caused by Mycoplasma pneumoniae

Eun Ae Yang, MDl, Mi Hyeon Gangl, Sun Young You, MDl,
Jin Hwan Kim, MD, PhD?, Jae Ho Lee, MD, PhD'

Departments of 'Pediatrics and *Radiology,
Chungnam National University School of Medicine, Daejeon, Korea

Purpose : This study was conducted to evaluate the prevalence, clinical characteristics and labo-
ratory findings of lobar pneumonia in children caused by Mycoplasma pneumonia and to find a diagno-
stic tool for identifying M. pneumoniae infection in children.

Methods : We analyzed medical records of 78 children between March 2010 and December 2011,
who were admitted to our hospital and diagnosed with lobar pneumonia on the basis of chest X-rays.
White blood cells (WBC), C-reactive protein (CRP), procalcitonin (PCT), specific antibodies to M.
pneuomoniae, and cold agglutinin (CA) were measured at the time of admission. Children were
divided into 2 groups: those with M. pneumoniae infection (group A) and those without infection
(group B). Group A children were also subdivided into 2 categories: those with increased CA (group
1) and those without (group 2).

Results : The prevalence of lobar pneumonia was higher in the year 2011 than in 2010. M pneu-
moniae infection usually occurs in summer and autumn. Group A children accounted for 75.6%
(59/78) of all the cases. The onset ages was higher in group A than in group B (2=0.016). WBC
counts and PCT values were higher in group B than in group A.(P=0.015 and P=0.011, respec-
tively) Radiologic findings showed that the lower lobe was most commonly involved without predi-
lection for either side and pleural effusion was present in 13.6% of all the cases. The duration
of fever before admission was longer in group 1 than in group 2.(”=0.019)

Conclusion : It is concluded that lobar pneumonia caused by M. pneumoniae can be more accura-
tely diagnosed using serum PCT values than using CRP values. [Pediatr Allergy Respir Dis (Korea)
2012;22:256-264]
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Table 1. Clinical Chracteristics and Laboratory Data for Mycoplasma pneumoniae (groupA) vs. Non-

M. pneumoniae (group B)

Characteristic Group A (n=59) Group B (n=19) P-value
Age* (mo) 85.1450.2 59.8+44.1 0.016°
Sex', male/female 30/29 9/10 0.792
Antibiotics use before admission’, yes/no 24/7 8/4 0.467
Cold agglutinin test™, +/- 32/25 0/19 <0.001°
Pleural effusion’ 8 1 0.441
Involvement of multiple lobe ™ 13 3 0.748
Days of fever before admission* 119.4£61.0 95.8+£49.0 0.106
Days of fever after treatment® 56.3147.3 32.4%£15.5 0.108
Leukocyte count* (cells/ul.) 8,959+5,135 12,375+7,234 0.015°
Neutrophil* (%) 64.2+12.9 (n=58) 64.1+14.0 0.915
Absolute neutrophil count* (cells/ul.) 5,915+4,421 (n=58) 8,234+5,819 0.076
CRP* (mg/dL) 5.7£5.1 9.6+9.1 0.067
PCT* (ng/mL) 1.242.5 5.3£10.1 0.011°

Values are presented as mean®SD.
CRP, C-reactive protein; PCT, procalcitonin.

*Mann-Whitney test.

Chi-spuare test.

Fisher’s exact test.
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Table 2. Involved Area of Lobar Pneumonia Depending on Infection of Mycoplasma pneumoniae

M. pneumoniae Non-M. pneumoniae
(group A, n=59) (group B, n=19)
Single lobe
No. of patients 46 16
Rt/Lt involvement 23/23 12/4
RUL 5 2
RML 7 7
RLL 11 3
LUL (exp. lingular seg) 3 0
LUL lingular seg. 9 2
LLL 11 2
Effusion 6 (RLL3, RML1, LLL2) 1 (RLL)
Multiple lobe

No. of patients 13 3
Both lung involvement (Rt & Lt) 8 3
Same lung =2 lobe involvement 5 0
Rt/Lt involvement 12/9 3/3
RUL 2 0
RML 7 0
RLL 4 3
LUL 4 0
LLL 7 3
Effusion 2 0

Rt, right; Lt, left; RUL, right upper lobe; RML, right middle lobe; RLL, right lower lobe; LUL, left upper lobe; LLL,
left lower lobe.

Table 3. Clinical Characteristics and Laboratory Data for Groups with Increased Cold Agglutinin
(group 1) and without (group 2) in Mycoplasma pneumoniae Pneumonia

Characteristic Group 1 (n=32) Group 2 (n=25) P-value
Age* (mo) 81.7£6.4 85.3+12.1 0.334
Sex', Male/female 15/17 13/12 0.453
Pleural effusion’, +/- 5/27 3/22 1.000
Involvement of multiple lobe™, +/- 5/27 7/18 0.332
Days of fever before admission® 5.9+3.0 4.4%+1.7 0.019°
Days of fever after treatment® 2.6£0.4 2.1+0.3 0.859
Leukocyte count* (cells/ul) 8,685+5,086 9,354+5,386 0.464
Neutrophil* (%) 63.9+2.2 64.4%+2.8 (n=24) 0.993
Absolute neutrophil count* (cells/ul.) 5,5687+732 6,411+1,012 (n=24) 0.417
CRP* (mg/dL) 4.5+3.5 7.316.6 0.152
PCT* (ng/mL) 1.0£1.9 1.2+2.8 0.974

Values are presented as mean%SD.
CRP, C-reactive protein; PCT, procalcitonin. X
*Mann-Whitney test. *Chi-square test. 'Fisher’s exact test. 'P<0.05.
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ot} PCTE 23 o5 HoH, wlo] ZZef=n}
I AFA AT HEe 2E51=d] CRPRE.L} PCTo] ¢
23RS A EITE ATI Bitold] PCTY) Ha gk 2t
} 1.2 ng/mL, 5.3 ng/mLS1 3 Jereb# Kotar™ A7t
AYA A wde 487 Al HZ@ell PCTo] 7t
0.8 ng/mL, 7.64 ng/mL! A7} FAFS 2k 75l o
AT AEZ Al A wAFE A A9
oA CRPS} PCTS B3 sl510m F i Aloel] CRP+
o3t xjo]2 Holx| ko) PCTE 7M7) 5.75 ng/mL,
2.15 ng/mLe BHHE YeERH foJdt AJols HS)
o} 2 Qo)A wxd el wE T =7h AT B Alo]el
FA3 AJo| & B o} B Mg 2 oy o
A ksl A3S Basthy Ald e vlolg A 7S

T i &2 &R
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2 At A2 v] AFZ A Algd #FE Atolel ket A}
0|2 Hushs ATE Atk webd ojolA AFF A
w4 AH Y vfo]FEet=mt HHE Es= CRPREL}
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58 AR F5- AR AARE ek Aofe] big
*d Mycoplasma pneumoniae 7F@l 23 5471 ¢
=4 8 A AYES vlw 489 M pneumoniae
oal wgshE A dHs 8kl Add ¢ e
He AetaAt itk

g 82010 3€FE 20119 12€9714) S
B Aoy addte] flste] S AR ZALelA of
/3 #9¥ (lobar pneumonia) &% Xt @2 o} 7873 tff
doE dd A Bz gl NiFT 45, F Coreactive
protein (CRP), &3 procalcitonin (PCT) S #HAFFA 1L,
A A Ak WHO T M pneumoniae 5°] A 2 sk
B SHAE SHUTE W Fotas rlolzEetzmt
H 7AW I wle|ZEekzmt HHo] obd (BT SE T
o U A T I SAA Y FADHH S FQ
T O2 RS # AT FES FHHeE =
Absto] AAIEESIT

4 1 oA #JE e g R 201088 2011E
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TR ESko™ (P=0.016) ZxYd WP+ 5 49 FF
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T AR AL A el BAIGe] 7 BEellA] st
o A3} wekow (50%) A9 13.6%14 SetEel
FREEQITE AT FollA 192 321, 22 1990]3l,
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A 22 AT A3} M. pneumoniael & 4019 v
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Zehzvl HHE A Al HH e 285k=d] CRPAR

o 8% AEw 287 4 92 ik

K

2

(¢

jiacs

10

11

12

- 263 -

]

to 23

. Kim JW, Seo HK, Yoo EG, Park SJ, Yoon SH,

Jung HY, et al. Mycoplasma pneumoniae pneu-
monia in Korean children, from 1979 to 2006-a
meta-analysis. Korean J Pediatr 2009;52:315-
23.

. Lee SH, Noh SM, Lee KY, Lee HS, Hong JH,

Lee MH, et al. Clinico-epidemiologic study of
Mycoplasma pneumoniae pneumonia (1993
through 2003). Korean J Pediatr 2005;48:154-~
7.

. McIntosh K. Community-acquired pneumonia in

children. N Engl J Med 2002;346:429-37.

. Hsieh SC, Kuo YT, Chern MS, Chen CY, Chan

WP, Yu C. Mycoplasma pneumonia: clinical and
radiographic features in 39 children. Pediatr Int
2007;49:363-7.

. John SD, Ramanathan J, Swischuk LE. Spec-

trum of clinical and radiographic findings in
pediatric Mycoplasma pneumonia. Radiogra-
phics 2001;21:121-31.

. Swischuk LE, Hayden CK Jr. Viral vs. bacterial

pulmonary infections in children (is roentgeno-
graphic differentiation possible?). Pediatr Ra-
diol 1986;16:278-84.

. Lee YH, Shin YL, Suh WS, Shin MY, Park JO.

A clinical study of lobar/lobular pneumonia in
children. Pediatr Allergy Respir Dis(Korea)
2009;19:271-81.

. Ahn YH, Park SH. Clinical considerations about

mycoplasma pneumoniae pneumonia in the
young, between 2003 and 2006. Pediatr Aller-
gy Respir Dis(Korea) 2007;17:249-59.

. Putman CE, Curtis AM, Simeone JF, Jensen P.

Mycoplasma pneumonia. Clinical and roentge-
nographic patterns. Am J Roentgenol Radium
Ther Nucl Med 1975;124:417-22.

Long SS, Pickering LK, Prober CG. Principles
and Practice of Pediatric Infectious Diseases.
3rd ed. Philadelphia: Churchill
2009:177-9.

Waites KB. New concepts of Mycoplasma pneu-

Livingstone,

moniae infections in children. Pediatr Pulmonol
2003;36:267-78.

Ferwerda A, Moll HA, de Groot R. Respiratory
tract infections by Mycoplasma pneumoniae in
children: a review of diagnostic and therapeutic



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

—Eun Ae Yang, et al.: Characteristics of Lobar Pneumonia Caused by Mycoplasma pneumoniae—

measures. Eur J Pediatr 2001;160:483-91.
Finnegan OC, Fowles SJ, White RJ. Radiogra-
phic appearances of mycoplasma pneumonia.
Thorax 1981;36:469-72.

Hong JY, Nah SY, Nam SG, Choi EH, Park JY,
Lee HJ. Occurrence of Mycoplasma pneumo-
niae Pneumonia in Seoul, Korea, from 1986 to
1995. J Korean Pediatr Soc 1997;40:607-13.
Park HY, Woo CW, Choung JT, Son CS, Tockgo
YC. Trend of the mycoplasma pneumonia -
during recent 9 years period. Pediatr Allergy
Respir Dis(Korea) 1995;5:49-59.

Kim JH, Chae SA, Lee DK. Clinical findings of
Mycoplasma pneumonia in children, from 1998
to 2003. Korean J Pediatr 2005;48:969-75.
Kim JT. Laboratory diagnosis of Mycoplasma
infection. Pediatr Allergy Respir Dis (Korea)
2006;16:23-5.

Waris ME, Toikka P, Saarinen T, Nikkari S,
Meurman O, Vainionpaa R, et al. Diagnosis of
Mycoplasma pneumoniae pneumonia in child-
ren. J Clin Microbiol 1998;36:3155-9.

Jacobs E, Bennewitz A, Bredt W. Reaction pat-
tern of human anti-Mycoplasma pneumoniae
antibodies in enzyme-linked immunosorbent
assays and immunoblotting. J Clin Microbiol
1986;23:517-22.

Levine DP, Lerner AM. The clinical spectrum
of Mycoplasma pneumoniae infections. Med
Clin North Am 1978;62:961-78.

Wall RA, Corrah PT, Mabey DC, Greenwood
BM. The etiology of lobar pneumonia in the
Gambia. Bull World Health Organ 1986:;64:553-
8.

Michelow IC, Olsen K, Lozano J, Rollins NK,
Duffy LB, Ziegler T, et al. Epidemiology and
clinical characteristics of community-acquired
pneumonia in hospitalized children. Pediatrics
2004;113:701-7.

Morozumi M, Takahashi T, Ubukata K. Macro-
lide-resistant Mycoplasma pneumoniae: cha-
racteristics of isolates and clinical aspects of
community-acquired pneumonia. J
Chemother 2010;16:78-86.

Byun SY, Bae YJ, Yoo JH, Jung JA. Comparison
of clinical characteristics of Mycoplasma pneu-

Infect

moniae Pneumonia according to the pleural
effusion. Pediatr Allergy Respir Dis(Korea)
2006;16:327-34.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

- 264 -

Cassell GH, Cole BC. Mycoplasmas as agents
of human disease. N Engl J Med 1981;304:
80-9.

Hedlund J, Hansson LO. Procalcitonin and C-
reactive protein levels in community-acquired
pneumonia: correlation with etiology and prog-
nosis. Infection 2000;28:68-73.

Virkki R, Juven T, Rikalainen H, Svedstrom E,
Mertsola J, Ruuskanen O. Differentiation of bac-
terial and viral pneumonia in children. Thorax
2002;57:438-41.

Simon L, Gauvin F, Amre DK, Saint-Louis P,
Lacroix J. Serum procalcitonin and C-reactive
protein levels as markers of bacterial infection:
a systematic review and meta-analysis. Clin
Infect Dis 2004;39:206-17.

Jereb M, Kotar T. Usefulness of procalcitonin
to differentiate typical from atypical commu-
nity-acquired pneumonia. Wien Klin Wochen-
schr 2006;118:170-4.

Gendrel D, Raymond J, Coste J, Moulin F,
Lorrot M, Guerin S, et al. Comparison of pro-
calcitonin with C-reactive protein, interleukin 6
and interferon-alpha for differentiation of bac-
terial vs. viral infections. Pediatr Infect Dis J
1999;18:875-81.

Prat C, Dominguez J, Rodrigo C, Gimenez M,
Azuara M, Jimenez O, et al. Procalcitonin, C-
reactive protein and leukocyte count in child-
ren with lower respiratory tract infection. Pe-
diatr Infect Dis J 2003;22:963-8.

Dandona P, Nix D, Wilson MF, Aljada A, Love
J, Assicot M, et al. Procalcitonin increase after
endotoxin injection in normal subjects. J Clin
Endocrinol Metab 1994;79:1605-8.

Hatherill M, Tibby SM, Sykes K, Turner C,
Murdoch TA. Diagnostic markers of infection:
comparison of procalcitonin with C reactive
protein and leucocyte count. Arch Dis Child
1999;81:417-21.

Lee JY, Hwang SJ, Shim JW, Jung HL, Park MS,
Woo HY, et al. Clinical significance of serum
procalcitonin in patients with community-acqui-
red lobar Pneumonia. Korean J Lab Med 2010;
30:406-13.

Hansson LO, Axelsson G, Linne T, Aurelius E,
Lindquist L. Serum C-reactive protein in the
differential diagnosis of acute meningitis. Scand
J Infect Dis 1993;25:625-30.



