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The evaluation of risk for aspiration using
lipid-laden macrophage index in infants with bronchiolitis

Ji Yeon Koh, M.D., Hee Kang, M.D., Ju Young Chung, M.D.
Tae Hee Han, M.D." and Chang Keun Kim, M.D.

Department of Pediatrics and Asthma Allergy Center, Department of Clinical Pathology’,
Sanggye Paik Hospital, College of Medicine, Inje University, Seoul, Korea

Purpose : We investigated the risk of aspiration using the lipid-laden macrophage index(LLMI) from
laryngeal lavages in infants with bronchiolitis.

Methods : Laryngeal lavages from 22 infants with acute bronchiolitis caused by respiratory syncytial
virus(RSV) were evaluated during the acute stage. Repeat studies were performed at 3 to 4 weeks
after the initial study(remission stage). Lavage cell counts and differentials were determined. The
amount of lipid per single macrophage was evaluated and the LLMI was determined by evaluating
100 cells. Comparisons between acute stage and remission stage were made. Twenty—four hour pH
monitoring(pHm) was performed in 12 patients.

Results : The total cell number was significantly higher in the acute stage compared with the
remission stage(P<0.05). The LLMIs in the acute stage were significantly higher than those in the
remission stage(P<0.05). The neutrophils percentage of laryngeal lavage correlated with the LLMI(r=
0.69, P<0.001). Four children had positive pHm recordings(pH-positive infants) and eight had nega-
tive pHm recordings(pH-negative infants). The pH-positive infants had higher LLMI and higher neu-
trophils percentage than those of the pH-negative infants(P<0.05).

Conclusion : These findings suggest that there is a transient increased risk of aspiration during
bronchiolitis. The LLMI from laryngeal lavage may be a useful marker for pulmonary aspiration in
infants with bronchiolitis. (Korean J Pediatr 2006;49:763-768)
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Fig. 1. A grade 3 Oil Red O stained alveolar macrophage.
The 1/4-1/2 cytoplasm of a macrophage is opacified by the
lipid droplets.
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Table 1. Baseline Characteristics of the Subjects

Acute stage Remission stage

(n=22) (n=22)
Age(mo)” 5.0(2.0-18.0) 5.0(2.0-18.0)
Sex(M: F) 12:10 12:10
Serum IgE(IU/mL)" 23(5-103) 32(7-200)
Blood eosinophils(/mm®)” 235(30-670) 255(30-590)
Blood neutrophils(10¥mm®”  3.3(25-6.1)1 2.4(15-5.3)

"Data are expressed as median(range)
TP<0.001 compared with remission stage

Korean ] Pediatr : A1 49 ¥ #|7 & 2006\

& HAUKTable 2).

d
-

o o

)
o,
32,
32
o
L
3
re
ol
B
i1
i
32
£
N
rJ
N
il“
el
>
e
>
>,
%2,
Moo

T AT ZIBAFSFoIY Mo FAge 7 FRAH A
YERA] FdTt

3. 7|2 E5FAH
FARN F AEFY 7 MEe] MEREELS Table 3%
Z MEFe F47) W SE71ET R Al ERTHP<
o] nlaeA e dAAE, TN F ok 2
AT METES FA7INA B =571 Hls] ojn]9)

P<0.001), tAAME WE-&2 Fd7]0l4 3]E7]
Al SEATHP<0.01). BETF9} TAF] WMESS T
= Aol glolth

o XtZ H|w

= o

2
0.01). MxEE
o7k ASAet.
A Egrom(p
EICIP
@2k 9lvig)

4. LLMI At=ZH|w

FA4719F 879 LLMI= Fig. 29 2t
£ 35.0[12-60](median[25-75th]) & 3]&-7]¢]
vl < QA =L THP<0.05).

73719 LLMI
16.509.5-23.5]°1

5. Al pH EH0f| 2 M

pH AT pH S4olA 242t 4719 35719 LLMI
W3l= Fig. 3% #Zoh pH $48we ¥47] LLMI= 1140
[90.5-144.5](median[25-75th]) &  &]4-7]2] 29.5[17.0-42.5]%.t}F

Table 2. Comparison of Clinical Characteristics between pH-
positive and pH-negative Groups

pHm negative

8.0(5.0-12.0)
16.5(14.0-24.0)

pHm positive

11.5(10.0-14.0)"
26.0(18.0-27.0)

Hospital stay(days)
Cough(days)

pata are expressed as median(range)
P<0.05 compared with pHm negative

Table 3. Laryngeal Lavage Cell Profiles”

Remission stage
(n=22)

37.3[16.3-73.0]
91.0[84.0-94.5]

Acute stage
(n=22)

93.5[39.0-168.0] T
66.0[55.0-85.0]"

Total cells, 10"/mL
Macrophages, %

Lymphocytes, % 2.5[1.0-4.0] 3.0[1.0-5.0]
Neutrophils, % 30.0[10.0-40.01F 6.5[2.0-14.5]
Eosinophils, % 0.0[0.0-0.0] 0.0[0.0-0.0]

"Data are expressed as median and interquartile range
[25 75th]
TP<0.01 compared with remission stage

*P<0.001 compared with remission stage
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Fig. 2. LLMIs at acute stage and at remission stage. the
LLMIs were significantly higher in the acute stage than those
in the remission stage.
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Fig. 3. LLMIs in pH-positive and pH-negative infants. In
pH-positive patients, LLMIs in the acute stage were higher
than in the remission stage. In pH-negative patients, no sig-
nificant differences in the LLMIs were observed in the acute
and remission stage.
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Fig. 4. Evaluation of the infants with bronchiolitis demon-
strate a good correlation between laryngeal lavage neutrophils
and the LLML
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