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Factors Predicting the Development of Radiation Pneumonitis in the
Patients Receiving Radiation Therapy for Lung Cancer

Jin Yong An, M.D., Sun Jung Kwon, M.D., Yun Sun Lee, M.D.,

Hee Sun Park, M.D., Sung Soo Jung, MD Jin whan Kim, M.D"_,
Ju Ock Kim, M.D., Moon Jun Jo, M.D ., Sun Young Kim, M.D.

Pulmonology section, Department of Internal medicine, *Department of Diagnostic Radiology,
"Department of Radiation oncology, Chungnam National University, Daejon, Korea

Background : Radiation pneumonitis(RP) is the major serious complication of thoracic irradiation
treatment. In this study, we attempted to retrospectively evaluate the long—term prognosis of patients who
experienced acute RP and to identify factor that might allow prediction of RP.

Methods : Of the 114 lung cancer patients who underwent thoracic radiotherapy between December
2000 and December 2002, We performed analysis using a database of 90 patients who were capable of
being evaluated.

Results : Of the 44 patients(48.9%) who experienced clinical RP in this study, the RP was mild in
33(36.6%) and severe in 11(12.3%). All of severe RP were treated with corticosteroids. The median
starting corticosteroids dose was 34 mg(30~40) and median treatment duration was 68 days(8~97).
The median survival time of the 11 patients who experienced severe RP was significantly poorer than
the mild RP group. (p=0.046) The higher total radiation dose(=60 Gy) was significantly associated with
developing in RP.(p=0.001) The incidence of RP did not correlate with any of the ECOG performance,

pulmonary function test, age, cell type, history of smoking, radiotherapy combined with chemotherapy,
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RP. Also severe RP was an adverse prognostic factor. (Tuberculosis and Respiratory Diseases 2004,
Key word : Radiation pneumonitis, Lung cancer.

Conclusion : Only the higher total radiation dose(=60 Gy) was a significant risk factor predictive of
56:40-50)

once—daily radiotherapy dose fraction. Also, serum albumin level, uric acid level at onset of RP did not

influence the risk of severe RP in our study.
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Table 1. Characteristics of patients

Characteristics Patient
Patients No. 90
Median age(yrs) 66(range 42-76)
Gender(M/F) 72/18
Smoking(yes/no) 69/21
Histology(‘'NSCLC/SCLC) 75/15
Stage < IIB 9

IITA 19

111B 51

v 11
Location(upper/mid&lower) 59/31
Lung involved(Lt/Rt) 43/47
TECOG performance(0/1/2) 21/49/20
"FEV, (median, %) 73(34-123)
SFVC (median, %) 75(35-110)
'Chemo- "RTx. sequential 145
concurrent 129
RTx. Alone 16
RTx. purpose palliative 24
curative 66
conventional(2D) 59
conformal(3D) 7
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Abbreviations : "NSCLC = non-small cell lung cancer;
"BCOG = Eastern Cooperative Oncology Group;
TFEVl = Forced Expiratory Volume in 1 Second ;
YEVC = Forced Vital Capacity,
'Chemo = Chemotherapy;
"RTx = Radiotherapy.
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Table 2. Modified "RTOG/EORTC pulmonary toxicity grading scale

TGrade Description

0 None

I Mild symptoms or dry cough or dyspnea on exertion. Slight radiographic
appearances

I Persistent cough requiring narcotics antitussive agent/dyspnea with minimal
effort but not at rest. Patchy radiography appearances

11 Severe cough unresponsive to narcotics antitussive or dyspnea at rest/
intermittent oxygen may be required. Dense radiographic changes

v Severe respiratory insufficiency/continuous oxygen or assisted ventilation
required

\Y% Death directly related to radiation toxicity

Abbreviations : * RTOG = Radiation therapy oncology Group ;
EORTC = European Organization for Research and
Treatment of cancer ;
TGrade = mild RP(Grade 1,2), severe RP(Grade 3/4)5).

Table 3. Clinical manifestation and latent period of radiation pneumonitis patients

Clinical manifestation No. patients(expired No)

Chief symptom
asymptomatic 9
symptom(dominant)
dry cough 21
“dyspnea 14

TLatent period
< 1 months 8 (3)
1 - 6 months 32 (1)
= 6 months 4

“dyspnea = aggravated dyspnea after radiotherapy
Latent period = time duration from radiation finished day to radiation pneumonitis diagnosed

days
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Table 4. Incidence and steroid treatment of radi-
ation pneumonitis

steroid
‘RP treatment needed No. of RP
grade no ves patients(%)
0 46 0 46(51.1)
1 23 0 23(25.5)
2 10 0 10(11.1)
3 0 8 8(8.9)
>4 0 3 3(3.4)
Total(n=90) 79 11

Abbreviations : "RP=Radiation pneumonitis
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Table 5. Risk factors for development of severe RP assessed by using univariate and
multivariate analysis

No. Radiation pneumonitis p value
Variable o
multivariate no yes univariate
"ECOG 0 11 10
1 21 28 0.43 047
2 14 6
TRV C(%) < 70 19 19
> 70 27 25 0.25 041
< 70 15 19
TFEV,(%) > 70 31 % 0.56 063
Smoking No 14 7
Yes 32 37 0.32 0.23
Age < 70 31 38
> 70 15 6 0.86 0.11
Cell type SscLe 8 7
NSCLC 38 37 0.23 0.29
“RTx. dose < 60 45 29
(Gy) > 60 1 15 0.001 0.002
T Chemo. sequential 15 28
-RTx concurrent 17 9 0.52 0.30
RTx. alone 14 7
Fractionation  once-daily 40 36
twice—daily 6 8 0.86 0.75
“RTx. palliative 20 4
purpose curative 26 40 0.16 0.21
conventional(2D) 22 37
conformal(3D) 4 3
uric acid < 3.5 mg/dL 23 13
> 35 mg/dL 23 31 0.33 0.31
albumin < 3.5 mg/dL 16 11
> 35 mg/dL 30 33 0.14 0.24

Abbreviations : "ECOG = Eastern Cooperative Oncology Group;
TFEVl = Forced Expiratory Volume in 1 second ;
TRVC = Forced Vital Capacity, " Chemo = Chemotherapy;
Ssmall = Small cell carcinoma ; © RTx. = Radiotherapy.
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