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Acute sequelae during radiation therapy can pose a 
challenge in the delivery of planned radiation doses and 
completion of intended treatment. Certain toxicities like 
mucositis during head and neck radiotherapy (RT) or 
pneumonitis during RT to the lung are seen in almost 
100% of patients receiving curative intent RT though their 
severity may differ depending on several factors. The 
various predictors of acute toxicity are volume of tissue 
exposed to radiation, anatomic subsite exposed, treatment 
intensity, and individual patient predisposition.[1]

Mucosal injury remains an undesirable, painful, and 
expensive side effect of cytotoxic cancer therapy and is 
disheartening for patients and frustrating for caregivers.[2] 
A pilot study by Nonzee et al., claimed that the cost 
of management of oral mucositis among head and neck 
cancer patients added up to $17,000 per patient, with 
hospitalization being the significant driver of this escalated 
cost.[3] Almost 100% of patients treated with concurrent 
chemoradiotherapy (CT‑RT) suffer clinically significant 
mucositis and more than 40% of these can be severe. 
The recommendations for the prevention of mucositis 
are use of midline blocks or conformal RT and use of 
benzydamine mouthwash during RT while prophylactic 
use of chlorhexidine and antimicrobial lozenges are not 
recommended during RT. Despite tremendous scope for 
research, very little has been done and the only agent 
approved for oral mucositis is palifermin, whose use is 
limited to patients undergoing high dose chemotherapy 
and total body irradiation ahead of autologous stem cell 
transplant.[1]

In the study by Chattopadhyay et al.,[4] in this issue of the 
journal, we commend the authors for attempting to address 
a very important issue in the optimal delivery of head and 
neck RT, that is, mucositis. To our knowledge, this is the 
first investigator‑initiated prospective randomized trial to 
be reported among Indian patients. It is commendable also 
because it addresses a common hurdle encountered in one 
of the most common cancers in any oncology clinic in 
India. However, there are several problems with the present 
study, making its interpretation and application difficult. 
Primarily, the grading of mucositis was done by using the 
World Health Organization (WHO) grading alone, which 
is a highly subjective scoring system. The frequency of 
evaluation of mucositis was once weekly and hence the 
veracity of onset and duration of mucositis is questionable. 

In the pilot study by Huang et al., oral glutamine was 
tested against normal saline (used as a placebo) and the 
assessment was done daily.[5]

There is also no mention of nasogastric (NG) intubation 
and weight loss, which are useful surrogate indicators of 
severity of mucositis during RT. There is no mention of the 
pain associated with mucositis and the incidence of opioid 
use in the two arms, which again act as useful surrogates 
in assessing intensity.
A patient with WHO Grade 4 mucositis (cannot even 
swallow liquids) would find it difficult to swish‑and‑ 
swallow 800‑1,000 ml of water within a 2 h period, which 
was what the protocol desired. Pharmacokinetics of oral 
glutamine show that orally loaded glutamine peaks at 
30‑45 min after ingestion and declines steadily to normal 
range between 1.5 and 6 h, depending on the dose.[6] Even 
the recent systematic review by Mucositis Study Group of 
the Multinational Association of Supportive Care in Cancer/
International Society of Oral Oncology (MASCC/ISOO) 
recommend the use of intravenous (IV) L‑glutamine but 
only for patients planned for high‑dose chemotherapy prior 
to hematopoietic stem cell transplant.[7]

In summary, trials attempting to mitigate the incidence of 
mucositis have shown promise, however there is a paucity 
of robust data in spite of a pilot study showing modest 
success more than a decade ago. The present trial has many 
questions to answer and does not provide us sufficient 
confidence in answering the question of the optimum use 
of oral glutamine in mitigating oral mucositis. The issue 
of mucositis management still remains an unresolved issue.
Radiation pneumonitis (RP) is the most common and 
dreaded complication in treating tumors of the lung, 
one that can have considerable impact on patient 
morbidity (quality of life and respiratory function) and 
rarely mortality. The incidence of clinically significant 
RP ranges between 13 and 37% of patients treated 
with radical RT for lung cancer.[8] The onset of RP is 
between 6 weeks and 6 months after RT conclusion. 
Pathologically, RP consists of an exudative interstitial and 
alveolar pneumonitis secondary to damage of alveolar 
epithelium and capillary endothelium by DNA and cell 
membrane damage by ionizing radiation.[9] A second 
pathophysiological process, a sporadic or “out‑of‑field” 
RP has been attributed to hypersensitivity with immune 
mediated bilateral lymphocytic alveolitis.[10]

The risk factors for RP can be broadly classified into clinical 
and dose and volume related. In the recent individual 
patient meta‑analysis by Palma et al., among patients 
undergoing chemoradiotherapy for non‑small cell lung 
cancer (NSCLC), factors predictive of the development of 
RP were V20 (odds ratio (OR) 1.03 per 1% increase in 
V20, P = 0.008), chemotherapy regimen (OR for carboplatin/
paclitaxel 3.33, relative to cisplatin/etoposide; P < 0.001), 

Acute radiation toxicity in head and neck and lung malignancies

Access this article online
Quick Response Code:

Website: 
www.sajc.org

DOI: 
10.4103/2278-330X.126499

EditorialQUEST FOR AN ANTIDOTE TO RADIATION TOXICITY

Article published online: 2020-12-31



Laskar and Yathiraj: Acute radiation toxicity in head and neck and lung malignancies

South Asian Journal of Cancer ♦ January-March 2014 ♦ Volume 3 ♦ Issue 16

and with a trend toward significance for advanced age (OR 
per 10‑year increase 1.24, 95% CI 0.97–1.59, P = 0.09). 
Fatal pneumonitis is uncommon (1.9%) and is associated 
with total daily dose greater than 2 Gy (7% if >2 Gy vs 
1.5% if ≤2 Gy, P = 0.01), V20 (OR 1.09 per 1% increase, 
P = 0.044), and tumor location (1% for upper lobe, 0% for 
middle lobe, and 5% for lower lobe, P = 0.007).[11]

The management of RP begins with supportive care like 
supplemental oxygen with nebulization when necessary, 
antitussives and expectorants. The mainstay of management 
is oral steroids with methyl prednisolone 1 mg/kg/day 
continued for several days and slowly tapered off. 
Adjunctive antibiotics should be used when the risk 
or suspicion of secondary infection is suspected. Other 
immune suppressors like azathioprine or cyclosporine‑A 
have been attempted in resistant or steroid intolerant cases.
The study by Agrawal et al.,[12] is a retrospective analysis 
which comes with a myriad of limitations. The sample 
size of 52 with at least three different treatment schedules 
(neoadjuvant chemotherapy followed by RT, lower doses 
of RT, and higher doses of RT) does not confer a status 
of uniformity among the subjects for comparative analyses. 
However, we commend the authors for bringing out the 
importance of RP in the Indian setting. Their effort in 
attempting to set a standard for Indian patients using the 
receiver operating characteristic (ROC) curve is commendable. 
This could contribute to the development of predictive dose 
parameters specific to Indian patients in the future.
In the absence of positron emission tomography‑computed 
tomography (PET‑CT) or invasive investigations to evaluate 
the mediastinal nodal status, it is possible that the entire 
abnormal mass may have been included in the planning 
target volume (PTV), but a PET‑CT may have shown 
an atelectatic focus. A significant impact of PET‑derived 
contours on treatment planning has been shown in 30–60% 
of the plans with respect to the CT‑only target volume.[13] 
This could have increased the volume of PTV leading to 
higher ipsilateral lung volumes receiving at least 5 Gy.
The study has focused only on the dosimetric parameters 
and mentioned in passing one clinical parameter namely 
forced expiratory flow (FEV) 1, but has not analyzed its 
association with RP. To the authors’ credit, tumor location 
has been analyzed and found clinically insignificant to the 
development of RP. Clinical parameters like age, gender, 
baseline performance status, smoking status, underlying 
lung disease, and tumor location have all been reported to 
be predictive factors for the development of RP.[14‑16]

The only significant parameter from the multivariate 
analysis is V5‑ipsi in the development of Grade 2 RP, 
however not for Grade 1 pneumonitis. A ‘relative V5’ 
has been described by Wang et al., to be significantly 
predictive of Grade 3 or more RP.[17] However, a dose of 
0‑5 Gy (and the volume of lung receiving it) appears too 
small for a dose to contribute to Grade 2 or 3 RP. The 
association could possibly be statistically significant but not 

clinically relevant. Multivariate analysis by Barriger et al., 
from a prospective study did not show V5 (or V10, V15, 
V20, V25, V30) to be a significant predictive factor in the 
development of severe acute RP.[18]

There was no significant difference between the volume of 
PTV and development of RP. Dang et al., have shown that 
the volume of PTV to volume of Lung ratio is a predictive 
factor for Grade 2 RP but not Grade 3 RP, more so in the 
population of <70 years.[19]

In conclusion, in the presence of conflicting data for 
each parameter and lack of robust evidence, we are none 
the wiser in predicting RP. Multiple meta‑analyses are 
available on RP, but each has their own findings. There is 
a dearth of a large prospective, randomized controlled trail 
(RCT) validating these parameters. In the ideal setting, a 
multicentric attempt at prospectively studying the predictive 
factors for RP should be set‑up to resolve the why, how 
much and when on RP.

Sarbani Ghosh Laskar, Prahlad H. Yathiraj
Department of Radiation Oncology, Tata Memorial Hospital, Parel, 

Mumbai, Maharashtra, India
Correspondence to: Prof. Sarbani Ghosh Laskar,  

E‑mail: sarbanilaskar@yahoo.co.in

References
1. Rosenthal DI, Trotti A. Strategies for managing radiation-induced 

mucositis in head and neck cancer. Semin Radiat Oncol 
2009;19:29-34.

2. Sonis ST. Mucositis: The impact, biology and therapeutic 
opportunities of oral mucositis. Oral Oncol 2009;45:1015-20.

3. Nonzee NJ, Dandade NA, Patel U, Markossian T, Agulnik M, 
Argiris A, et al. Evaluating the supportive costs of severe 
radiochemotherapy-induced mucositis and pharyngitis: Results from 
a Northwestern University Cost of Cancer Program pilot study with 
head and neck and non-small cell lung cancer patients who received 
care at a county hospital, a veterans administration hospital, or a 
comprehensive cancer center. Cancer 2008;113:1446-52.

4. Chattopadhyay S, Saha A, Azam M, Mukherjee A, Sur PK. Role of 
oral glutamine in alleviation and prevention of radiation-induced oral 
mucositis: A prospective randomized study. South Asian J Cancer 
2014;3:8-12.

5. Huang EY, Leung SW, Wang CJ, Chen HC, Sun LM, Fang FM, et al. 
Oral glutamine to alleviate radiation-induced oral mucositis: A pilot 
randomized trial. Int J Radiat Oncol Biol Phys 2000;46:535-9.

6. Savarese DM, Savy G, Vahdat L, Wischmeyer PE, Corey B. Prevention 
of chemotherapy and radiation toxicity with glutamine. Cancer Treat 
Rev 2003;29:501-13.

7. Yarom N, Ariyawardana A, Hovan A, Barasch A, Jarvis V, Jensen SB, 
et al. Systematic review of natural agents for the management of 
oral mucositis in cancer patients. Support Care Cancer 2013.

8. Rodrigues G, Lock M, D’Souza D, Yu E, Van Dyk J. Prediction of 
radiation pneumonitis by dose-volume histogram parameters in lung 
cancer -- a systematic review. Radiother Oncol 2004;71:127-38.

9. Davis SD, Yankelevitz DF, Henschke CI. Radiation effects on the 
lung: Clinical features, pathology, and imaging findings. AJR Am J 
Roentgenol 1992;159:1157-64.

10. Morgan GW, Breit SN. Radiation and the lung: A reevaluation of the 
mechanisms mediating pulmonary injury. Int J Radiat Oncol Biol Phys 
1995;31:361-9.

11. Palma DA, Senan S, Tsujino K, Barriger RB, Rengan R, Moreno M, 
et al. Predicting radiation pneumonitis after chemoradiation 
therapy for lung cancer: An international individual patient data 
meta-analysis. Int J Radiat Oncol Biol Phys 2013;85:444-50.

12. Agrawal S, Kumar S, Lawrence A, Das MK, Kumar S. Ipsilateral lung 



Laskar and Yathiraj: Acute radiation toxicity in head and neck and lung malignancies

7South Asian Journal of Cancer ♦ January-March 2014 ♦ Volume 3 ♦ Issue 1

How to cite this article: Laskar SG, Yathiraj PH. Acute radiation toxicity 
in head and neck and lung malignancies. South Asian J Cancer 2014;3:5-7.

Source of Support: Nil. Conflict of Interest: None declared.

dose volume parameters predict radiation pneumonitis in addition 
to classical dose volume parameters in locally advanced NSCLC 
treated with combined modality therapy. South Asian J Cancer 
2014;3:13-5.

13. Greco C, Rosenzweig K, Cascini GL, Tamburrini O. Current status 
of PET/CT for tumour volume definition in radiotherapy treatment 
planning for non-small cell lung cancer (NSCLC). Lung Cancer 
2007;57:125-34.

14. Claude L, Perol D, Ginestet C, Falchero L, Arpin D, Vincent M, et al. 
A prospective study on radiation pneumonitis following conformal 
radiation therapy in non-small-cell lung cancer: Clinical and 
dosimetric factors analysis. Radiother Oncol 2004;71:175-81.

15. Shi A, Zhu G, Wu H, Yu R, Li F, Xu B. Analysis of clinical and dosimetric 
factors associated with severe acute radiation pneumonitis 
in patients with locally advanced non-small cell lung cancer 
treated with concurrent chemotherapy and intensity-modulated 
radiotherapy. Radiat Oncol 2010;5:35.

16. Robnett TJ, Machtay M, Vines EF, McKenna MG, Algazy KM, 
McKenna WG. Factors predicting severe radiation pneumonitis in 
patients receiving definitive chemoradiation for lung cancer. Int J 
Radiat Oncol Biol Phys 2000;48:89-94.

17. Wang S, Liao Z, Wei X, Liu HH, Tucker SL, Hu CS, et al. Analysis 
of clinical and dosimetric factors associated with treatment-
related pneumonitis (TRP) in patients with non-small-cell lung 
cancer (NSCLC) treated with concurrent chemotherapy and 
three-dimensional conformal radiotherapy (3D-CRT). Int J Radiat 
Oncol Biol Phys 2006;66:1399-407.

18. Barriger RB, Fakiris AJ, Hanna N, Yu M, Mantravadi P, McGarry RC. 
Dose-volume analysis of radiation pneumonitis in non-small-cell lung 
cancer patients treated with concurrent cisplatinum and etoposide 
with or without consolidation docetaxel. Int J Radiat Oncol Biol Phys 
2010;78:1381-6.

19. Dang J, Li G, Ma L, Diao R, Zang S, Han C, et al. Predictors of grade 
> 2 and grade > 3 radiation pneumonitis in patients with locally 
advanced non-small cell lung cancer treated with three-dimensional 
conformal radiotherapy. Acta Oncol 2013;52:1175-80.

30th ICON Conference.
Organizing Secretary : Dr. Chirag Desai,

Organizing Secretary : Dr. Bhavesh Parekh,
4th  - 6th April, 2014

Web: www.iconconferences.com
Mail: 30thicon@gmail.com

News

Best Of ASCO India 2014.
Organizing Chairman : Prof. Raghunadhrao D.,

Organizing Secretary & Program Director : Dr. Senthil Rajappa
27th - 29th June, 2014

Web: www.bestofascoindia.com
Mail: indiabestofasco@gmail.com

News

31st ICON Conference.
Organizing Secretary : Dr. T. P. Sahoo,

12th  - 14th  September, 2014
Web: www.iconconferences.com

Mail: 31sticon@gmail.com

News

“QUICK RESPONSE CODE” LINK FOR FULL TEXT ARTICLES

The journal issue has a unique new feature for reaching to the journal’s website without typing a single letter. Each article 
on its first page has a “Quick Response Code”. Using any mobile or other hand-held device with camera and GPRS/other 
internet source, one can reach to the full text of that particular article on the journal’s website. Start a QR-code reading 
software (see list of free applications from http://tinyurl.com/yzlh2tc) and point the camera to the QR-code printed in the 
journal. It will automatically take you to the HTML full text of that article. One can also use a desktop or laptop with web 
camera for similar functionality. See http://tinyurl.com/2bw7fn3 or http://tinyurl.com/3ysr3me for the free applications.

Announcement


