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SUMMARY
Although conventional fractionated (CF) radiotherapy (RT) became the most common non-surgical 
approach delivering 66-70 Gy in 33-35 daily fractions (fx) in 6.5-7 weeks several decades ago due to a 
good local control (LC) with low normal tissue complication rates, recent decades also brought altered 
fractionated RT regimens based on better understanding of radiobiology. Of these, split course RT is 
largely abandoned due to inferior results caused by the treatment gap, which led to inferior local control 
rates and consequently survival. Hyperfractionated (Hfx) RT and various forms of accelerated (Acc) RT 
had consistently shown improvement in the treatment outcome, given either alone or with concurrent 
chemotherapy (CHT). Hfx RT was most consistently superior to CF and frequently to Acc RT, while 
moderate Acc RT also holds promise to be used more often in daily clinical practice. The use of Hfx 
RT may face the challenge of applicability in busy radiotherapy departments around the world despite 
unequivocally having been proven as superior regarding both local/regional tumor control and overall 
survival. With concurrent CHT, although results favor it, risks of accompanying toxicity rise and should 
be considered when planning such intensified treatment approach.
Keywords: Altered fractionated regimens; accelerated fractionation; chemotherapy; head and neck cancer; hyper-
fractionation; radiotherapy.
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Introduction

At presentation, approximately 70% to 75% of the 
patients with squamous cell (SQC) head and neck 
carcinoma (HNC) have stage III or IV (“moderately 
advanced” or “advanced”) disease. With 40% cases 
considered as locoregional (LR) advanced cases SQC 
HNC largely remains a LR disease, for which defini-
tive LR treatments are needed. LR failure remains a 
predominant type of failure, although with treatment 
improvements and longer overall survival (OS), ob-
served in recent decades, distant metastasis (DM) have 

increasingly been observed. While overall figures for 
HNC between 1990s and 2000s showed increase in 
OS from 54.7% to 65.9% at five years,[1] for LR treat-
ments, such as surgery and/or radiotherapy (RT), five 
year OS were 30-35%. Conventional fractionated (CF) 
RT became the most common non-surgical approach 
delivering 66-70 Gy in 33-35 daily fractions (fx) in 6.5-
7 weeks, which provided good local control (LC) with 
low normal tissue complication rates. However, with 
better understanding of 4 Rs of radiobiology (repop-
ulation, redistribution, reoxygenation, repair) in the 
1970s and 1980s of the last century, different (altered) 

Branislav JEREMIC, MD
Department of Oncology,
Research Institute of Clinical Medicinedical Research,
Tbilisi-Georgia
E-mail: nebareje@gmail.com

OPEN ACCESS  This work is licensed under a Creative Commons 
Attribution-NonCommercial 4.0 International License.



357Jeremic et al.
RT Fractionation in HNC

MARCH Meta Analyses
The 1990s and the first half of the 2000s brought many 
important results from prospective randomized clini-
cal studies (PRCTs) testing various altered fx RT regi-
mens not only against CF RT but against other altered 
fx RT regimens. Due to a somewhat conflicting results 
and frequently observed benefit on L/R level and but 
not on OS, Bourhis et al.[6] underwent meta-analysis 
on the effects of Hfx or Acc RT in HNC (MARCH), 
the latter being split between Acc fx without TD re-
duction and Acc RT with TD reduction, all compared 
to CF RT. They included 15 trials with 6515 patients, 
which enabled 17 comparisons, with 7073 patients. 
Altered fx RT offered a significant OS benefit with an 
absolute benefit of 3.4% at five years (hazard ratio, HR, 
0.92, 95% CI 0.86–0.97; p=0.003). The benefits were 
significantly higher with Hfx RT (8.2% at five years) 
than with Acc RT (2% with Acc fx without TD reduc-
tion and 1.7% with TD reduction at five years, p=0.02). 
Importantly, altered fx RT had no effect on cancer-un-
related deaths (HR, 1.0, 95% CI 0.93–1.22), but had it 
solely on cancer-related deaths. Altered fx RT offered a 
significant benefit on locoregional control (LRC) over 
CF RT (p<0.0001), which was seen in all altered Fx RT 
groups, although slightly more pronounced when the 
TD was not decreased.

Altered fx RT was especially effective in the re-
duction of local failure (LF) in all three groups, with 
a 23% reduction in the risk corresponding to an ab-
solute benefit of 8.5% at five years. Similarly, a sig-
nificant benefit on regional control (RC), although 
at a smaller scale, was also observed, with a 13% re-
duction in the risk and an absolute benefit of 1.9% 
at five years. Importantly, although disappointingly, 
despite improved LC and LRC and OS, altered fx RT 
did not improve distant control (DC). Additional 
analyses showed that there was no significant inter-
action between sex, performance status (PS), tumour 
stage, nodal stage, overall stage, tumour site, and the 
treatment effects on OS. However, an interaction of 
treatment with age was observed for OS (p=0.007), 
and cancer-related deaths (p=0.008), LC (p=0.002), 
and LRC (p=0.002). PS and treatment effects exerted 
a significant interaction only for LRC, LC and RC 
(test for trends, p<0.0001, p=0.0001, and p=0.004, 
respectively). The patients with good PS benefitted 
from altered fx RT on tumour control, but the effects 
of altered fx RT on tumour control were similar ac-
cording to tumour stage and site. Treatment effects on 
locoregional failure (LRF) were better for N0 and N1 
than for the N2 or N3 stage (test for trends, p=0.02). 
These results carried several implications for future 
research. The effects of Hfx RT were the same size as 

fx schedules came into practice. They have been, either 
alone or in combination with the drug therapy, used in 
an attempt to intensify treatment outcome and, hope-
fully, the outcome.

There are several types of altered fx RT practiced 
in the past. One of them, namely split-course RT, had 
treatment interruption during which no RT is given. 
It had been developed in the 1970s to reduce mucosal 
toxicity. However, retrospective analyses showed 
worse LR control (LRC) and OS, with no reduction 
in late effects.[2,3] It was shown that outcomes de-
pend on total dose (TD) and dose per fraction (D/
fx) rather than overall treatment time (OTT). Subse-
quent attempts to “overcome the split” by increasing 
TD led to high rates of late complications and, with 
lacking outcome improvements, resulted in virtually 
being abandoned in the past few decades.[4,5] In hy-
perfractionation (Hfx) radiation is delivered in small 
dose/fx, 2-3 fx/day (bid or tid), aiming to achieve a 
higher biologically effective dose (BED) to the tumor 
in cases when α/β ratio for tumor cells is higher than 
α/β for dose limiting, late-responding normal tissue. 
Hfx induces radiosensitization through cell-cycle re-
distribution. There is reduction of the fraction size 
from 2.0 Gy to 1.1–1.2 Gy enabling 10-20% escala-
tion in total RT dose without detectable increase in 
late normal-tissue injury. After an important obser-
vation that after a certain period of RT (so-called the 
lag phase) resistant tumor clonogens start accelerated 
repopulation, incremental dose of 0.6 Gy is required 
(i.e. four weeks) to counter accelerated repopula-
tion to achieve tumor control. Concept of acceler-
ated (Acc) RT requests completing the RT within 4-6 
weeks to overcome accelerated repopulation. The Acc 
RT can broadly be divided between pure Acc aiming 
to reduce OTT without concurrent changes in fx size 
or TD while various hybrid Acc RT regimens reduce 
OTT with changes in other variables (fx size, TD, 
time distribution). The latter include either intensive 
short course of RT with OTT much shortened with a 
substantial decrease in the TD or Acc when OTT is 
modestly shortened but the TD is kept in the same 
range as a CF RT by the use of either Split Course 
bid fx or concomitant boost (CB) fx. Finally, there is 
a hypofractionation (HypoFx) which used once daily 
RT with slightly increased dose per fx, given in up to 
five times a week in shortened OTT (e.g. 3-5 weeks) 
to achieve similar TD like CF. HypoFx is rarely used 
nowadays, mostly in early laryngeal SQC carcinoma 
in curative attempt (TD at the upper end of the range) 
but is used mostly in the palliation of incurable dis-
ease (TD at the lower end of the range) of practiced 
RT (50-63 Gy).
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the effects due to the use of CHT concomitantly with 
RT in HNC (i.e., 8% at five yrs).[7] Substantial ac-
celeration was shown as being capable of only partly 
compensating for decreasing the TD while increasing 
TD in Hfx RT seemed as an attractive option since it 
was the only RT regimen which offered benefit both 
for OS and LC. The benefit on LRC was similar among 
trials with moderate Acc when TD was kept the same 
as in the CF RT. Altered fx was more effective on T 
than on N disease, with, however, the still unknown 
explanation for such an observation. Perhaps, as au-
thors commented,[6] altered fx RT could be an appro-
priate approach for N0 and N1 disease (seemingly less 
likely to give distant metastasis) than for the N2 dis-
ease, for which, perhaps again, the more appropriate 
approach would be combined RT and CHT. Finally, 
what should not be forgotten is that a modest 3.4% OS 
benefit of altered fx RT at five years could be offset by 
an increased risk in late toxicities.

Recently, Lacas et al.[8] provided an update of 
the MARCH meta-analysis by adding to the initial 
MARCH meta-analysis [6] PRCTs carried out be-
tween Jan 1, 2009, and July 15, 2015. First comparison 
included CF RT vs altered fx RT (33 trials; 11 423 pa-
tients), while comparison two included CF RT+ con-
current CHT vs altered fx RT alone (five trials; 986 
patients). Altered fx RT offered a significant benefit 
on OS (HR, 0.94, p=0.0033), which corresponded to 
an absolute benefit of 3.1% at five years and of 1.2% at 
10 years. There was a significant interaction (p=0.051) 
between the type of fractionation and treatment ef-
fect, with the OS benefit, however, being restricted to 
the Hfx group (HR, 0.83), which corresponded to ab-
solute differences of 8.1% at five years and of 3.9% at 
10 years. Altered fx RT offered better PFS (HR, 0.90; 
p<0.0001), which corresponded to an absolute bene-
fit of 3.7% and 2.3% on 5- and 10-years, respectively, 
without; however, the interaction between the type of 
fractionation and the PFS (p=0.17). Similarly to the 
first MARCH analysis,[5] altered fx RT led to signif-
icantly reduced cancer mortality, LF, and RF, while 
there was again no difference in either cancer-unre-
lated deaths or DM. No interaction between altered fx 
regimens and the effects on LC or RC were observed; 
Hfx, however, was associated with a reduction in LF 
and RF. Moderately Acc RT was only associated with 
a reduction in LF, while very Acc RT did not exert any 
effects on any of these endpoints. Many planned sub-
group analyses have been performed. In N+ patients, 
RC was significantly improved with altered fx RT 
compared with CF RT (HR 0.88, p=0.017). Although 
this effect did not reach the level of significance ac-
cording to the type of altered fx RT, it was significant 

for Hfx RT. When toxicity was analyzed, a significant 
increase in acute mucositis (OR, 2.02) and the need 
for a feeding tube during treatment (OR, 1.75) with 
altered fx RT were observed versus CF RT. Acute 
dermatitis was significantly increased with altered fx 
RT only in the sensitivity analysis without trials re-
sponsible for the statistical heterogeneity. When late 
toxicities with sufficient available data were analyzed, 
none showed an increased prevalence when altered fx 
RT was used. Analysis of the second comparison in 
this update showed that altered fx RT alone achieved 
significantly worse OS than CF RT plus concurrent 
CHT (HR 1.22, p=0.0098), which corresponded to an 
absolute differences of –5.8% at 5 years and of –5.1% 
at 10 years, respectively. PFS was shorter with altered 
fx RT than with concurrent RT-CHT. A decrease in 
LRC was observed when altered fx RT was compared 
to concurrent RT-CHT, with, however, no difference 
in DC. No specific analysis was done for LC and RC 
and toxicities were not additionally analyzed due to 
the low number of patients in these comparisons. 
Updated MARCH analysis [8] reconfirmed some of 
the findings of initial MARCH study [6] in that Alt fx 
RT regimens were associated with a small (3.1% at 5 
yrs). However, significant improvement in OS when 
compared with CF RT remained significant only in 
the Hfx RT group, the latter also being associated with 
a benefit both in LC and RC whereas Acc regimens 
only improved LC. In N+ pts, the interaction between 
Alt fx and RC was insignificant, but the effects of Alt 
fx RT were significant only for Hfx. Authors offered 
no explanation for the difference in RC favoring Hfx 
but speculated it might have been related to the in-
crease in TD provided by Hfx. They also suggested 
that pure Acc (66–70 Gy in 5.5–6 weeks) should be 
considered only for pts with a low N burden. Superi-
ority of concurrent RT-CHT over pure RT fx change 
modification, as well as the superiority of RT-CHT 
over RT alone, was clearly indicated. Consistent with 
MACHNC findings,[7] here, too, Alt fx RT was in-
ferior to Platinum-based concurrent RT-CHT for OS 
and PFS. Hence, their conclusion that concurrent RT-
CHT should remain standard of care for locally ad-
vanced N+ patients.

Due to an increasing evidence about potential su-
periority of RT-CHT over RT alone, several studies 
used various meta-analytical approaches to offer ad-
ditional insight into the issue of optimal combination 
of RT and CHT in the setting of LA SQC HNC, in-
cluding altered fx RT regimens as the part of com-
bined treatment approach. Initial meta-analysis on 
chemotherapy in HNC (MAC-HNC) [9] showed that 
locoregional treatment (LT) with or without CHT 
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achieved a pooled HR of death of 0.90 (95% CI 0.85–
0.94, p<0.0001), corresponding to an absolute OS 
benefit of 4% at 2 and 5 years for CHT. No significant 
benefit was detected with either adjuvant or neoadju-
vant CHT, but only when concurrent CHT was given 
with RT significant benefits were observed. Since this 
meta-analysis showed only a small but significant OS 
benefit favoring CHT, authors called for caution in 
interpretation of the results and its routine use. Un-
fortunately, no information was provided about the 
effects of various fractionated RT regimens with CHT 
in this setting. Updated MAC-HNC [7] included 24 
new trials, mostly of concurrent RT-CHT, with a total 
of 87 trials and 16.485 patients. The HR of death was 
0.88 (p<0.0001) with corresponded to absolute bene-
fit of 4.5% at five years for CHT. CHT reduced cancer 
deaths (HR, 0.78, p<0.0001) but not non-cancer deaths 
(HR, 0.96, p=0.62). There was a significant interaction 
(p<0.0001) between CHT timing and treatment with 
both direct and indirect comparisons showing a more 
pronounced benefit of the concurrent CHT as com-
pared to induction CHT. For the former trials, the 
HR was 0.81 (p<0.0001), which corresponded to the 
absolute benefit 6.5% at fife years. Importantly, using 
LRF as an endpoint, concurrent CHT offered signifi-
cant benefit (HR 0.74, p<0.0001), with no beneficial 
effect of induction CHT (HR, 1.03, p=0.43). The two 
HRs were significantly different (p<0.0001) favoring 
the concurrent CHT. Another important observation 
was that the benefit of concurrent CHT appeared to 
be similar irrespective of whether the RT was given as 
CF RT or using altered fx RT. 

Additional Analyses Using Meta-analytical Ap-
proach
A similar magnitude of the benefit of concurrent CHT 
in the updated MAC-HNC [7] and that observed in 
MARCH,[6] respectively may have served as an im-
petus for several meta-analyses that followed trying 
to more formally, although sometimes indirectly, 
compare altered fx RT alone with RT-CHT, the latter 
sometimes including altered Fx RT regimens as part 
of the RT-CHT approach. In their attempt, Blanchard 
et al.[10] used mixed treatment comparison (MTC) 
meta-analysis to overcome the problem of lacking 
pairwise comparison between different treatment ap-
proaches, which resulted in failure to directly identify 
the best treatment. By doing so, simultaneous infer-
ence regarding all treatments was performed with at-
tempts to select the best among them. MTC models 
were used to the MAC-HNC [7] and MARCH [6] by 
pooling IPD from more than 24.000 patients involved 
in 102 trials. Nine treatment options existed with a to-

tal of 119 comparisons, a total of 26.121 patients and 
17.290 events. LT alone was compared to five treat-
ment options (concurrent RT-CHT, induction CHT 
followed by LT, LT followed by adjuvant CHT, altered 
fx RT, and altered fx concurrent RT-CHT) using 
fixed-effects model and four random-effects models. 
Estimations of the HR of each treatment compared 
with LT were very similar to the five models. Alt fx 
concurrent RT-CHT was the best treatment in all 
models with a probability of >94% for four models 
and a probability of 84% for the model with inconsis-
tency factors. There was a 30% reduction in the risk of 
death from any cause with Alt fx concurrent RT-CHT 
compared with LT. The authors highlighted the find-
ings showing that concurrent CF RT-CHT was better 
than induction CHT and LT with an HR for OS of 0.87 
and 0.85 for fixed effects and basic random effects, re-
spectively. For the comparison between concurrent 
CF RT-CHT and altered fx concurrent RT-CHT, HR 
of OS favored altered fx concurrent RT-CHT with a 
ratio of 0.86 for the fixed-effects model and 0.87 for 
random-effects model. Authors suggested that these 
analyses identified altered fx concurrent RT-CHT as 
the one offering the best OS. When the analysis was 
restricted to the most recent trials with more com-
plete data sets (platinum-based CHT), the probabil-
ity that altered fx concurrent RT-CHT was the best 
treatment was 81.5% and concurrent conventional 
RT-CHT 18.5%. When compared to the full data set, 
HRs for altered fx concurrent RT-CHT remained the 
same in restricted data set. However, the efficacy of 
CF RT-CHT vs. LT became improved, with an HR 
rising from 0.80 to 0.75. Accordingly, the relative dif-
ference between concurrent CF RT-CHT and altered 
fx concurrent RT-CHT became smaller, with an HR 
dropping from 0.87 to 0.92. By incorporating indirect 
evidence, Blanchard et al.[10] left documented that 
irrespective of the model used altered fx concurrent 
RT-CHT was superior to other treatment approaches, 
as well as they showed the superiority to CF concur-
rent RT-CHT in more recent trials.

Gupta et al.[11] also used IPD from MAC-HNC 
and MARCH meta-analyses to perform an adjusted 
indirect comparison meta-analysis comparing differ-
ent altered fx RT schedules to CF RT-CHT. Because 
extracted datasets from MACH-NC and MARCH 
meta-analyses both had CF RT as the control arm. 
The dataset of concurrent CF RT-CHT from MAC-
HNC used in the indirect comparison comprised 
4058 patients with 2676 deaths observed in 53 com-
parisons from 40 trials. The overall pooled HR of 
death in the included trials using the random-effects 
model was 0.76 (p<0.001) in favor of concurrent CF 
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RT-CHT over CF RT alone. The dataset of altered fx 
RT from MARCH used in the indirect comparison 
included 3650 patients with 2313 observed deaths in 
17 comparisons from the 15 trials. The overall pooled 
estimate using the random-effects model favored al-
tered fx RT (HR, 0.86; p<0.001) over CF RT. When an 
indirect comparison was made, the HR of death for 
the overall comparison of altered fx concurrent RT-
CHT with CF RT-CHT was not significantly different 
(HR, 1.13; p=0.07)). Using the random-effects model, 
the corresponding HRs of death for the 3 prevalent 
schedules of altered fx RT were 1.01 (p=0.82), 1.22 
(p= 0.13), and 1.22 (p=0.002) for Hfx RT, Acc RT 
without total dose reduction, and Acc RT with total 
dose reduction, respectively, compared to concurrent 
RT-CHT. Similar comparison using the fixed-effects 
model showed an HR of 1.10 (p=0.09) for Hfx RT con-
firming no significant difference in efficacy between 
concurrent CF RT-CHT and Hfx RT. However, both 
Acc RT regimens achieved inferior results since the 
fixed-effects model yielded an HRs of 1.18 (p<0.001) 
and 1.32 (p<0.001) for Acc RT without and with TD 
reduction, respectively when compared to concurrent 
CF RT-CHT. The authors concluded that any form of 
acceleration alone could not compensate fully for the 
lack of CHT, leading to inferior results.

In the most recent attempt to highlight the issue 
of the effectiveness of various RT and RT-CHT ap-
proaches in LA SQC HNC, including alt fx RT in both 
of these approaches, Liu et al.[12] performed a net-
work meta-analysis (NMA) aiming to aid clinicians in 
the decision-making process about the superior treat-
ments in this setting. They estimated the efficacy and 
safety of CF, CF RT-CHT, Hfx RT, Hfx RT-CHT, Acc 
RT, Acc RT-CHT, Hfx Acc RT (HART) or Hfx Acc 
RT-CHT (HACRT). OS, DFS and LRC were efficacy 
outcomes, whereas acute and late toxicity on skin 
and mucosa were safety outcomes. The authors also 
calculated the surface under the cumulative ranking 
curve (SUCRA) to help rank each treatment in each 
endpoint. There were 72 trials with a total of 21.868 
patients. All treatments were associated with a signif-
icant OS advantage compared to CF alone, (range of 
HR effect sizes, 0.64-0.83), with HACRT being sig-
nificantly superior to all the other treatments. The 
network comparisons of both HACRT vs HART (HR, 
0.78) and Hfx RT-CHT vs Hfx RT (HR, 0.78) demon-
strated a higher OS benefit for adding the CHT. 
HACRT had the best SUCRA ranking for OS and 
LRC, Hfx RT-CHT for DFS, HART for acute and late 
skin toxicity, CF RT-CHT for acute mucosal toxicity 
and Hfx RT-CHT for late mucosal toxicity. While the 
NMA results clearly indicted HACRT as the prefer-

able treatment approach due to its better rankings in 
all three efficacy endpoints, authors called for the cau-
tious implementation of these results in daily clinical 
practice due to a high risk of acute mucositis. 

Recently, however, results from several PRCTs 
directly comparing altered fx RT with concurrent 
RT-CHT started to emerge. Results were inconclu-
sive with some of PRCTs showing the superiority of 
CF concurrent RT-CHT compared with altered fx 
RT alone, while others did not observe it. Based on 
this background, Gupta et al.[13] undertook a sys-
tematic review and meta-analysis of the data from 5 
PRCTs with a total of 1117 patients and 627 deaths. 
The risk of bias in included studies was low for ef-
ficacy outcomes. There was a 27% reduction in risk 
of death with an overall pooled HR of death of 0.73, 
showing a significant advantage for CF concurrent 
RT-CHT over altered fx RT alone (p<0.0001). In ad-
dition, there was a 21% reduction in risk of disease 
progression (HR, 0.79; p=0.002) and a reduction of 
29% in locoregional progression (HR, 0.71; p<0.0001) 
which both showed significant improvement with CF 
concurrent RT-CHT. The overall quality of included 
studies for toxicity outcomes was poor and the risk 
of bias was high. Analysis of the incidence of severe 
acute dermatitis and mucositis showed no significant 
differences between the two treatment approaches. 
However, late xerostomia was significantly increased 
with CF concurrent RT-CHT with the odds ratio of 
grade >3 toxicity being 0.59 (p=0.02). As expected, 
pronounced and significantly higher incidence of 
haematological toxicity (the mean incidence of acute 
grade >3 toxicity, 15.7%) and mild kidney toxicity was 
seen exclusively in CF concurrent RT-CHT group. 
Authors attempted to qualitatively summarize/grade 
their results and base their recommendation for the 
interpretation of the data based on these. The quality 
of evidence was graded as moderate for OS and DFS, 
while the quality of evidence for LRC was graded as 
low. Given the high risk of bias, the authors did not 
perform the grading of quality for toxicity.

Conclusion

The past several decades clearly indicated that alt fx RT 
is an important therapeutic approach in the increasing 
treatment armamentarium in LA SQC HNC. PRCTs 
and MAs unequivocally showed that alt fx RT is supe-
rior to CF RT, principally exerting its effectiveness on 
T rather than on N disease component, and primar-
ily on N0-1 rather than on N2-3 disease. The data also 
showed that Hfx is definitely superior to various forms 
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of Acc RT due to superior results on OS, LC, LRC, NC 
and DFS, is likely to be as a consequence of the higher 
TD. Hfx RT also had better toxicity profile, as shown 
by Liu et al.[12], reconfirming of sparing of late mu-
cosal effects Hfx was expected to achieve. Although 
the magnitude of the benefits of alt fx RT over CF RT, 
principally the Hfx, are similar to that of additional 
CHT,[7] majority of studies reported on the superior-
ity of adding the CHT to either CF or alt fx RT when 
compared to alt fx RT alone.[8,10-13] Gupta et al.[11], 
however, showed that CF RT-CHT achieved similar 
results as Hfx RT alone with higher TD, reconfirm-
ing pivotal observation of Jeremic et al.[14] about the 
trade-off between added CHT and increased TD, i.e. 
that adding CHT to CF RT (70 Gy) results in similar 
results like Hfx RT alone with higher TD (77 Gy, 1.1 
Gy bid), yet with less toxicity. Both Acc RT regimens 
seemed as inferior to Hfx RT, especially having in mind 
poor results very Acc RT achieved on RC.[8] Acc RT 
was also inferior to RT-CHT, indicating that any form 
of acceleration cannot efficiently compensate for miss-
ing CHT. With even more pronounced treatment in-
tensification (e.g. Acc Hfx RT and CHT - HACRT), 
Liu et al.[12] documented both best results on both OS 
and LRC, but toxicity presented as a serious obstacle, 
an observation already brought by Jeremic et al.[15] in 
their study on Hfx RT-CHT. Obviously, improved out-
comes (all but DC) are burdened by the increased risk 
of both acute and late toxicity, although the toxicity re-
sults need to be cautiously interpreted as some studies 
clearly showed the poor quality of the existing data.
[13] Perhaps, limiting the CHT dose (e.g. two doses of 
high-dose cisplatin given in 3-4 week intervals) dur-
ing the course of alt fx RT can result in better survivals 
achieved at the expense of less toxicity [16] when com-
pared to weekly administration of cisplatin as recent 
meta-analysis showed, can be one of the ways forward.

Contrasting these, purely scientific aspects, are real-
ities of the busy RT departments around the world. Ini-
tial criticism of alt fx RT, especially Hfx regimens (dou-
bling the time on machines, inconveniences for staff 
and patients, possible cost increase), in recent years, 
witnessed another reason for its decreasing use in daily 
clinical practice. Various technological advances (e.g., 
intensity-modulated RT, IMRT, coupled with simul-
taneous integrated boost, SIB) have definitely shifted 
clinical practice towards more patient- and staff-
friendly execution of the RT course, which all virtu-
ally became Acc fx RT. Optimized patient treatment, 
however, should be thoroughly considered to provide 
an appropriate balance between various factors in the 

decision-making process, which ultimately rests with 
the patient. This is especially so in case when treatment 
optimization is still facing challenges, in both non-
HPV+ and HPV+ patients.[17,18] The latter brings, 
however, a significant challenge towards obtaining fa-
vorable therapeutic ratio and needs to be judged judi-
ciously, again, with the patient’s full understanding of 
the benefits and risks.
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