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The Clinical Significance of Nasopharyngeal Carriages in
Immunocompromised Children as Assessed

Kyung Hee Kim, M.D., Ji Hye Shin M.D. and Sun Young Kim, M.D.

Department of Pediatrics, School of Medicine, Chungnam National University, Daejeon, Korea

Background: The aim of this study was to determine the prevalence of asymptomatic nasopharyngeal
carriages in immunocompromized children by using a multiplex reverse transcriptase-polymerase chain
reaction (mRT-PCR) assay kit.

Methods: We obtained clinical samples by nasopharyngeal swabs from 42 patients with underlying im-
mune deficiency from May 20, 2008 to May 22, 2008. The children were free from signs of respiratory
tract infections at the time of sampling. Isolated cDNA was extracted and after this the DNA was exam-
ined using a multiplex primer set for pneumonial bacteria detection (Seeplex® PneumoBacter ACE
Detection, Seegene, Seoul, Korea). The amplified PCR products were separated on 2% agarose gels and
stained with ethidium bromide and a screentape system (Lab901, Scottland, UK) and then they were
compared. The nasopharyngeal swab culture was done simultaneously and this was compared with the
results of mRT-PCR.

Results: A total of 42 patients (males: 24, females: 18) aged between 1.2 and 16.3 years (median: 9.2
years) were included in this study. The mRT-PCR detected bacteria (Streptococcus pneumoniae,
Haemophilus influenzae, Chlamydia pneumoniae, and Bordetella pertussis) in 28 patients (66.6%). Of
these 28 patients, 4 patients (14.3%) showed more than 2 bacteria: 2 patients were positive for two bac-
teria (S. pneumoniae and H. influenzae, H.influenzae and B. pertussis) and 2 patients were positive for
three bacteria (S. pneumoniae, B. pertussis and C. pneumoniae, C. Pneumoniae, H. influenzae and B.
pertussis). S. pneumoniae was cultured in one patient (2.4%).

Conclusions: The mRT-PCR is a sensitive tool for the detection of the asymptomatic nasopharyngeal
carriages. The clinical significance of the bacteria detected in immunocompromized patients by mRT-PCR
will need further evaluation. (Korean J Hematol 2009;44:220-226)
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2 T AAES E338 300 yLE Viral DNA/RNA
AL-g-3}od

Extraction Kit (Intron, Seoul, Korea)%
F A e

Ribo-Nucleic Acid (RNA)E £33 &
2 complementary DNA (cDNA)E <
2) mRT-PCR

%23 cDNAE ALg35le] 557 HAFS
2= 9)%= multiplex primer set (Seeplex® PneumoBacter
ACE Detection, Seegene, Seoul, Korea) 2 PCRS %3}
3} t}. PneumoBacter ACE DetectionS 6Z9] # & i

(Streptococcus pneumoniae, Haemophilus influenzae,

Are

Mycoplasma pneumoniae, Legionella pneumophila, Chlam-

Table 1. Classification of the patients

Classification No (%)
1. Chemotherapy
Acute lymphoblastic leukemia 14 (33.3%)
Lymphoma 9 (14.2%)
Wilms tumor 2 (4.8%)
Neuroblastoma 1 (2.4%)
Pilocytic astrocytoma 1 (2.4%)
Ganglioneuroblastoma 1 (2.4%)
Langerhans cell histiocytosis 1 (2.4%)
Hemophagocytic lymphohistiocytosis 1 (2.4%)
2. Post-SCT
Acute myeloid leukemia 1 (2.4%)
Chronic myeloid leukemia 1 (2.4%)
Fanconi anemia 2 (4.8%)
Wiskott-Aldrich syndrome 1 (2.4%)
Pure red cell anemia 1 (2.4%)
Osteopetrosis 1 (2.4%)
Chronic EBV infection 1 (2.4%)
3. Others
Cyclic neutropenia 1 (2.4%)
Spleen infarction 1 (2.4%)
Total 42 (100%)

Abbreviations: SCT, stem cell transplantation; EBV, Epstein

Barr virus.
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Table 2. Characteristics of the patients

Characteristics
Age, years, median (min-max) 9.0 (1.0~16.0)
Sex (M/F) 24/18
Laboratory findings
Hb (g/dL) 11.4 (6.6~15.7)
WBC (/L) 3,955 (600~12,370)
ANC (/L) 2,015 (100~8,120)
Platelet (/«L) 215,000 (18,000~610,000)
Symptoms
Cough, n (%) 4 (9.5%)

Abbreviations: min, minimum; max, maximum; Hb, hemo-
globin; WBC, white blood cell; ANC, absolute neutrophil
count.

©L (18,000~610,000)°1 AT} HALE Alds7] & &
A GAAE Fo] T2 7198 0] gl Fots 324

(76.2%) ©] A th(Table 2).
2. mRT-PCR

HO =2 66.6%
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(28/42)°] FHES HAoH.
(21.4%), H. influenzaeZ} 1078 (23.8%), C. pneumoniae
7} 38 (7.1%) A A& Q1 6% (14.3%) A B per-
tussis7t FRIE AT o] 5 T 28 (4.8%)A F 714
ol BAd HEHJE S pneumoniac®t H. influ-
enzae?t A &H Zholr} 3 W (2.4%) Y 1 (No 20), H
influenzae®} B, pertussis7} &8 ol 3k o 9l
(No 40). Al 7kA] to] FAldl &ld Sole 27
(4.8%) ADQ=d S pneumoniae, H influenzae®} B,
pertussis7t EA10 AZSH Zholr}t 3 W (2.4%)(No 23),
H influenzae, C. pneumoniac®} B. pertussis7}t FA] |
gHold ol 3 W (2.4%) U THNo 37)(Fig. 1). B
pertussis7t Z1E 69 F 27 A = LAAQ] V1A S

TAaE Ydgt WEo] gllom o]F9] yol= 77t
11A19 15M98. 23] AEAd S 938 screentape
system AIZ 2% agarose gelol| 4] THA] <1819 =)
27 (No. 4, 20)9 A+ 7AA o] F=3}o] screentape
systemol| A9 ZAAFSLAL 2% agarose geld| A& AALS
AlgetA] Fatdtt ol 29 & A9l ek 408 9 SholE
2 39 (97.5%) ™ ol| A = screentape system¥} agarose gel
AA e Aot A E R, 3 H(Q2.5%) A=
tape systemOl A B pertussis7} 7AEH o agarose
gelodl M= 2l A] ek tth(No 33)(Fig. 2).

screen-

M. pneumonia . .

0 (0%) C. pneumoniae L. pneumophila S. pneumoniae
B. pertussis 3(11%) 0(0%) 9 (32%)
6 (21%)

H. influenzae
10 (36%)

Fig. 1. Detection rate.
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Fig. 2. The results of screentape system (A) and 2% agarose gel (B) by mRT-PCR. The mRT-PCR detected bacteria in 28
(66.6%) patients. 4 (14.3%) patients showed more than 2 bacteria: 2 pateints were positive for two bacteria (S. pneumoniae
and H. influenzae, H. influenza and B. pertussis) and two patients were positive for three bacteria (S. pneumoniae, B. pertussis
and C. pneumonia, C. pneumonia, H. influenza and B. pertussis). In one child (No 33), B. pertussis was not demarcated
on the 2% agarose gel in contrast to the screentape system (arrow).
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