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Effects of Pranlukast on IFN-y, IL-4, and Thl/Th2 in Patients with Respiratory Syncytial Virus

Lower Respiratory Tract Infections in Randomized Controlled Trials
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Department of Pediatrics, Tokyo Women'’s Medical University Medical Center East, Tokyo, Japan

Respiratory syncytial virus (RSV) is a common cause of lower respiratory tract infections (LRIs) in infants and
young children and may be accompanied by T helper type (Th) 1/Th2 imbalance. Leukotriene receptor antago-
nists improve the long-term prognosis of patients with RSV-induced LRIs, but the long-term effects have not yet
been investigated. In this study, we measured the long-term effects of pranlukast, a cysteinyl leukotriene recep-
tor 1 antagonist, in hospitalized patients (aged <2 years) with RSV-induced LRIs. Participants were randomized
into two groups: the pranlukast group (group P, n = 9) and the control group (group C, n = 11), which received pla-
cebo. Both groups were unblinded for prescription at discharge. Group P continued to take pranlukast for 6
months, and group C took nothing after discharge. Serum levels of interferon gamma and interleukin-4 were
measured, and Thl and Th2 cell counts and Th1l/Th2 ratio were analyzed by flow cytometry upon hospitaliza-
tion, at discharge, and 6 months post-discharge. Notably, at 6 months post-discharge, the Th1/Th2 ratio was sig-
nificantly higher in group C than in group P (p < 0.05). Although these results suggest that long-term pranlukast
administration suppresses Thl response, no side effects or other diseases were noted. Our study included a small
number of patients; therefore, large-scale trials are required.
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Table 1-1.

Patients’ characteristics at admission in Pranlukast and Control groups.

Pranlukast (n = 9) Control (n = 11) p value
Sex, male (%) 7 (78) 6 (55) 0.37
Age, median (range), months 6 (2-14) 10 (4-23) 0.10
Famliy history of allergy 8 5 0.07
Serum IFN-y concentration (<5 pg/mL) 6 2 0.06
Serum IL-4 concentrations (pg/mL), median (range) 16.0 (6.6-146) 21 1 (4.3-501) 0.76
Thl (%), median (range) * 4.8 (1.4-7.3) .1 (1.8-10.9) 0381
Th2 (%), median (range) * 0.65 (0.4-2) 4 (0.5-24) 0.22
Th1/Th2, median (range) * 45 (2.3-11.3) 38 (2.4-9.4) 0.19
Serum IL-4 concentrations (log), mean (SD) T 1.39 (0.55) 1.40 (0.64) 097
Th1/Th2 (log), mean (SD) * 0.69 (0.22) 0.59 (0.17) 0.33

IFN, interferon; IL, interleukin; Th, T helper type; SD, standard deviation. *Data missing for one patient

in Pranlukast group. T Data were log-transformed.

Table 1-2. Patients’ characteristics at admission in Pranlukast and Control groups: only for pa-

tients with family history of allergies.

Pranlukast (n = 8) Control (n = 5) p value
Sex, male (%) 6 (75) 2 (20) 0.29
Age, median (range), months 5.5 (2-14) 7 (4-21) 0.38
Serum IFN-y concentration (<5 pg/mL) 5 1 0.27
Serum IL-4 concentrations (pg/mL), median (range) 168 (6.6-146) 672 (7.8-159) 0.61
Thl (%), median (range) * 5 (1.4-6.1) 7 (1.8-5.1) 046
Th2 (%), median (range) * 6 (0.4-1.7) 4 (0.4-2.1) 0.51
Th1/Th2, median (range) * 1(2.3-11.3) 6 (2.4-4.5) 0.19
Serum IL-4 concentrations (log), mean (SD) T 146 (0.55) 162 (0.46) 0.62
Th1/Th2 (log), mean (SD) * T 0.70 (0.23) 0.48 (0.12) 0.07

IFN, interferon; IL, interleukin; Th, T helper type; SD, standard deviation. *Data missing for one patient

in Pranlukast group. T Data were log-transformed.
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Table 2-1. Comparison of serum IL-4 concentrations and Thl/ThZ2 at discharge and 6
months after discharge in Pranlukast and Control groups.

Pranlukast (n = 9) Control (n = 11) p value

Serum IFN-y concentration (<5 pg/mL)

At discharge 9 11 1.00

6 months after discharge* 7/7 10 1.00
Serum IL-4 concentrations (pg/mL), median (range)

At discharge 15.0 (7.3-226) 19.5 (4.7-483) 0.79

6 months after discharge* 8.7 (6.4-13.9) 10.1 (3.9-162) 041
Thl (%), median (range)

At discharge 3.8 (1.8-10.5) 5.2 (1.8-21.9) 0.79

6 months after discharge T 5.1 (2.7-9.1) 6.4 (2.7-14.3) 043
Th2 (%), median (range)

At discharge 0.6 (0.5-2.6) 0.7 (0.3-3.3) 0.76

6 months after discharge T 1.3 (0.6-2.1) 0.9 (0.2-2.0) 0.33
Th1/Th2, median (range)

At discharge 42 (2.2-21.0) 6.6 (4.1-9.3) 0.52

6 months after discharge T 5.3 (1.9-6.2) 7.5 (2.7-13.5) 0.04
Serum IL-4 concentrations (log), mean (SD)

At discharge 1.37 (0.50) 1.39 (0.65) 0.95

6 months after discharge® 0.96 (0.12) 1.23 (0.50) 0.13
Th1/Th2 (log), mean (SD)

At discharge 0.75 (0.29) 0.81 (0.10) 0.62

6 months after discharge T 0.61 (0.20) 0.87 (0.22) 0.04

IFN, interferon; IL, interleukin; Th, T helper type; SD, standard deviation. *Data missing for 2
patients in Pranlukast group. T Data missing for 2 and 2 patients in Pranlukast and Control
groups.

Table 2-2. Comparison of serum IL-4 concentrations and Thl/Th2 at discharge and 6
months after discharge in Pranlukast and Control groups: only for patients with family his-
tory of allergies.

Pranlukast (n = 8) Control (n = 5) p value

Serum IFN-y concentration (<5 pg/mL)

At discharge 8 5 1.00

6 months after discharge* 6/6 4 1.00
Serum IL-4 concentrations, median (range)

At discharge 16.4 (7.4-226) 60.5 (5.9-103) 0.12

6 months after discharge* 8.1 (6.4-13.9) 16.9 (6.1-79.8) 0.24
Thl, median (range)

At discharge 3.6 (1.8-10.5) 4.5 (1.8-5.6) 061

6 months after discharge* 46 (2.7-9.1) 6.4 (2.7-12.7) 0.58
Th2, median (range)

At discharge 0.6 (0.5-0.9) 0.6 (0.3-1.3) 0.76

6 months after discharge® 1.3 (0.6-2.1) 0.9 (0.2-1.7) 0.52
Th1/Th2, median (range)

At discharge 5.3 (3-21) 6.7 (4.1-9.3) 1.00

6 months after discharge* 46 (1.9-6.1) 75 (2.7-13.5) 0.06
Serum IL-4 concentrations (log), mean (SD)

At discharge 1.44 (0.50) 1.54 (0.45) 0.74

6 months after discharge* 0.94 (0.13) 1.36 (0.47) 0.15
Th1/Th2 (log), mean (SD)

At discharge 0.81 (0.26) 0.81 (0.12) 097

6 months after discharge* 0.58 (0.21) 0.86 (0.24) 0.09

IFN, interferon; IL, interleukin; Th, T helper type; SD, standard deviation. *Data missing for 2
patients in the Pranlukast group.



Table 3. Patients’ secondary outcomes in Pranlukast and Control groups.

Pranlukast (n = 9) Control (n = 11) p value

In hospital:

Days of ilness at admission (days), median (range) * 5 (4-14) 5 (3-14) 0.59

Length of hospital stay (days), median (range) 7 (6-13) 7 (5-9) 0.50

Days until respiratory rate normalize, median (range) T 1(0-8) 2(0-2) 0.84

Days less than SpO:2 97%, median (range) 1(0-3) 1 (04) 0.74
6 months after discharge:

%days of coughing during the observation period, median (range) § 15 (4-53) 8 (0-39) 0.28

%days of wheezing during the observation period, median (range) § 8 (0-46) 1 (0-5) 0.12

*Data missing for one patient in Control group. T Days until respiratory rate drops below 50/min for infants and 40/min for
toddlers. § Data were the number of days with symptoms divided by the number of days during the observation period and
then multiplied by 100. Data missing for 1 and 1 patients in Pranlukast and Control groups.
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Figure 2. Serum IL-4 concentrations at admission, at discharge and 6 months after dis-

charge.

in, at admission; out, at discharge; 6 months, 6 months after discharge.
The black lines indicate patients with a family history of allergies; the gray lines indicate

patients with no family history of allergies.

No significant difference was observed between two groups.
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Figure 3. Thl/Th2 at admission, at discharge and 6 months after discharge.
in, at admission; out, at discharge; 6 months, 6 months after discharge.

The black lines indicate patients with a family history of allergies; the gray lines indicate

patients with no family history of allergies.

At 6 months after discharge, the Thl/Th2 ratio in the control group was significantly
higher than that in the Pranlukast group (p < 0.05).
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