
67Strahlenther Onkol 2000;176:67–72 (Nr. 2)

Originalarbeit

Combined Radiochemotherapy with Docetaxel in Patients
with Unresectable Locally Advanced Head and Neck Tumors
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Background: As the treatment with Docetaxel in metastatic head and neck cancer resulted in an encouraging response
rate, the following phase-I study examined the effects of a combined radiochemotherapy with weekly Docetaxel in 
patients with inoperable advanced head and neck tumors.
Patients and Methods: Six patients with Stage IV head and neck cancer were included into the study. Within the treat-
ment regimen the primary tumor and the involved lymph nodes were irradiated up to a total dose of 70 Gy, the non 
involved cervical and supraclavicular lymph nodes received 50 Gy in conventional fractionation. Simultaneously 
Docetaxel was given 1 hour before radiotherapy. The initial dose was 15 mg/m2.
Results: A dose escalation was impossible because of several dose limiting toxicities (NCI-CTC) already in the first 
dose level. Two patients showed skin reactions Grade 4, 2 patients pulmonary complications Grade 4, 2 patients neuro-
logic side effects Grade 3 and 1 a thrombocytopenia Grade 3. The response rate resulted in 3 complete and 1 partial 
remission, 1 death, 1 patient was not evaluable. 
Conclusion: Unexpectedly already in the first dose level several dose limiting toxicities were evaluated. For that reason
the treatment scheme is not feasible. 
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Kombinierte Radiochemotherapie mit Docetaxel bei Patienten mit inoperablen fortgeschrittenen HNO-Tumoren

Hintergrund: Da die Behandlung mit Docetaxel bei metastasierten HNO-Tumoren eine günstige Ansprechrate ergeben
hat, untersuchte die folgende Phase-I-Studie die Effekte einer kombinierten Radiochemotherapie mit wöchentlicher
Gabe von Docetaxel bei Patienten mit inoperablen fortgeschrittenen HNO-Tumoren.
Patienten und Methoden: In der Zeit von September 1997 bis März 1998 wurden sechs Patienten mit fortgeschrittenen
HNO-Tumoren im Stadium IV in die Studie eingeschlossen. Innerhalb des Therapieregimes wurden der Primärtumor
und die befallenen Lymphknoten bis 70 Gy bestrahlt, die nicht befallenen zervikalen und supraklavikulären Lymph-
knoten erhielten 50 Gy in konventioneller Fraktionierung. Simultan wurde Docetaxel eine Stunde vor der Bestrahlung
gegeben. Die initiale Dosis lag bei 15 mg/m2. 
Ergebnis: Eine Dosiseskalation war nicht möglich, da bereits im ersten Dosislevel zahlreiche dosislimitierende Toxi-
zitäten (NCI-CTC) aufgetreten sind. Hautreaktionen Grad 4, pulmonale Komplikationen Grad 4 sowie neurologische
Nebenwirkungen Grad 3 zeigten sich bei je zwei Patienten und bei einem Patienten eine Thrombozytopenie Grad 3. Die
Ansprechrate ergab drei komplette und eine partielle Remission, einen Todesfall, ein Patient war nicht auswertbar.
Schlußfolgerung: Unerwarteterweise sind bereits im ersten Dosislevel zahlreiche dosislimitierende Komplikationen
aufgetreten, so daß die Behandlung so nicht durchführbar ist.
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D espite many attempts to improve outcome of advanced
head and neck tumors the 5-year survival remains about

20 to 30% [8, 13, 28]. Most of these patients die from local re-
currences, while up to 30% develop distant metastases. Ten
to 20% suffer from a second tumor, usually elsewhere in the
head and neck area or in the bronchus or esophagus [23].
Many clinical trials testing simultaneous chemoradiotherapy
versus conventional radiotherapy alone showed a modest
benefit in terms of response and survival for the combined
modality treatment [16, 26, 35], the most effective of them
with 5 FU and platin improved the 5-year survival rate about
12% [13]. In contrast induction chemotherapy schemes have
not achieved a significant improvement of survival [8, 13, 26,
29] but have still a role in laryngeal preservation. Also hyper-
fractioned and accelerated application of radiotherapy so far
have not presented better results than combined chemoradia-
tion [1, 2, 12]. The efficacy of hyperfractioned radiation and
simultaneous chemotherapy is still in evaluation [14]. First re-
sults showed an encouraging 5-year survival of 37% [23], al-
though the rate of acute toxicity is considerably higher in hy-
perfractioned treatment schemes [27].

Inclusion of new cytotoxic drugs into chemoradiation might
improve results. One of the most promising drugs is Doce-
taxel. The overall response in phase-II trials in the treatment
of recurrent disease in head and neck tumors using Docetax-
el in a dose of 100 mg/m2 every 3 weeks was up to 42% [9, 22,
30], while carbo-/cisplatin reached only a response rate of 20
to 30% [19]. In addition to the direct cytotoxic action of tax-
anes, several studies described a radiosensitizing effect of the
taxanes in vitro [6, 18, 32]. This might be the reason for the
promising response rate of chemoradiation with taxanes in
different entities like the bronchus carcinoma [5, 19, 24].
Therefore we initiated a phase-I trial with Docetaxel in a
combined chemoradiotherapy for advanced head and neck
tumors. Primary objective of this phase-I study was the defi-
nition of the maximal tolerable dose, the recommended dose
and dose limiting toxicities. Secondary objectives were re-
sponse rate and duration.

Patients and Methods

Patients: The criteria for inclusion and exclusion of patients
in the study are listed in Table 1.

Treatment Regimen: Head and neck irradiation: The treat-
ment consisted of a total tumor dose of radiation of 70 Gy for
the primary tumor and involved lymph node areas. It was ap-
plied as a dose of 2 Gy daily on days 1 to 5 during 7 weeks.
Radiation was performed by a megavolt linear accelerator (6
MeV). The treatment volume included the primary tumor
and the clinically involved lymph nodes. For the cervical and
supraclavicular lymph node areas without clinical involve-
ment the total tumor dose was 50 Gy. The spinal cord was
shielded after 30 Gy. On days of chemotherapy radiation was
given 1 hour after completion of the Docetaxel short-time 
infusion.

Chemotherapy: On days 1, 8, 15, 22, 29, 36, 43 Docetaxel was
given intravenously in 1 hour. To avoid allergic reactions and
fluid retention patients received dexamethason (2 times 8 mg
per day) 1 day prior to until 1 day after chemotherapy. The
starting dose was 15 mg/m2 and escalation was planned in

steps of 5 mg/m2, if 3 of 3 or at least 4 of 6 patients do not
show any dose limiting toxicity.

Dose limiting toxicities were defined as mucositis Grade 4
and skin side effects Grade 4 lasting up to the next infusion
date of Docetaxel, neurological symptoms Grade 3, irrever-
sible renal and hepatic disorders, thrombocytopenia Grade 3
and/or granulocytopenia Grade 4 for more than 3 days, as de-
scribed in NCI Common Toxicity Criteria. The application of
G-CSF was not allowed within the study. 

The study was approved by the local ethics committee.
Therapy was given with best supportive care including close
observation on the ward.

Follow-Up: Four and 12 weeks after finishing treatment late
side effects and response were documented by clinical exam-
ination, taking biopsies, magnetic resonance of the head and
neck, chest X-ray and ultrasound abdomen. After that the
follow-up was repeated every 3 months.

Results

Between September 1997 and March 1998 6 patients (5 male,
1 female) with a median age of 52 years (34 to 67 years) were
included in the study. All patients suffered from a Stage IV
head and neck tumor (Table 2). Two patients followed the
treatment plan without complications. Another patient fin-
ished the treatment regimen as well. However, the applica-
tion of chemotherapy had to be delayed because of a throm-
bocytopenia Grade 3 during simultaneous treatment with
fluconazol (Diflucan®) and metamizol (Novalgin®). Further
3 patients could not pass all cycles of chemotherapy, 1 of
them also had to stop the irradiation in the second half of the
treatment plan. Reasons for that consisted of numerous un-
expected dose-limiting toxicities. 
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Inclusion criteria Exclusion criteria

Measurable and evaluable tumor Presence of distant metastases
Age between 18 and 70 years Prior treatment with 

corticosteroids within 30 days
WHO-performance status ≤ 2 Pregnancy
Life expectancy of at least 3 months Ascites or pericardial or 

pleural infusion
Signed informed consent prior to Preexisting renal, cardial,
beginning the treatment pulmonary, hepatic, neuro-

logical, psychiatric disease
Histologically confirmed head Active infection
and neck cancer
Creatinine clearance ≥ 60 ml/min Prior participation in another

study within 30 days
Prior treatment to the head
and neck tumor
Prior malignancy besides non
melanoma skin cancer or 
excised cervical carcinoma in
situ

Table 1. In- and exclusion criteria of the phase-I study with Doceta-
xel and radiotherapy for advanced head and neck tumors.

Tabelle 1. Ein- und Ausschlußkriterien der Phase-I-Studie mit 
Docetaxel und Bestrahlung bei fortgeschrittenen HNO-Tumoren. 
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Dose-Limiting Toxicities (Table 2): Two patients developed
a neurologic symptomatology Grade 3, 1 as a repeated rever-
sible retention of urine which disappeared under spasmo-
lytic treatment with carbachol and 1 as peroneal paralysis

Grade 3 which were reversible after months of physiothera-
peutic treatment. Despite intensive examinations including
MRI of the central nervous system, examination of liquor
and urologic tract no further explanations as a toxic reaction
to Docetaxel were found for these both symptoms. Two pa-
tients showed an exulcerating dermatitis Grade 4 which was
interpreted as a radiosensitizing effect of Docetaxel. The
same 2 patients also experienced a pneumonia Grade 4 most
probably caused by aspiration. Radiologically both had a dis-
order in swallowing. However, different reasons as an atypi-
cal pneumonia without finding pathological bacteria or as an
interstitial pneumonia caused by Docetaxel could not be ex-
cluded for sure. 

Non-Dose Limiting Toxicities: A mucositis Grade 3 and ery-
thema Grade 1 were observed in all patients. Nobody devel-
oped a leuko-/neutropenia or anemia, however, everybody
showed a severe lymphopenia at least during week 4 to 6 of
treatment. Further side effects are listed in Table 3.

Response and Follow-Up: Three patients had a complete re-
mission, 1 patient achieved a partial remission. Two of them
developed metastatic disease (see Table 2). Two patients could
not be evaluated because of their early deaths after treatment.
Both showed a clinical response first. One patient died 4 weeks
later within a progressive disease probably by pulmonary em-
bolism. An autopsy of the second patient described a necrotic
destruction of the tumor including the glottis.

Discussion

Docetaxel showed an encouraging cytotoxic activity in the
treatment of patients with advanced head and neck tumors

Strahlenther Onkol 2000;176:67–72 (Nr. 2) 69

Pat.- Age Localization Stage Irradiation Chemotherapy Dose-limiting Diagnostics Response Follow-up Outcome
No. (years) of tumor (all M0) 15 mg/m2 toxicity, Grade 4–8 weeks 

weekly after RCTx

1 42 Base of tongue, cT4 N2b G2 70 Gy 5 cycles Urine retention 3 MRI, liquor CR 2 months Bone
infiltration in (interpreted metastases,
mandibula neurologically) lung cancer

2 34 Tonsil, uvula, cT4 N1 G3 70 Gy 7 cycles None PR 6 months Local CR,
nasopharynx pulmonary,

hepatic met.

3 50 Base of tongue cT4 N2b G2 70 Gy 7 cycles Thrombopenia 3 During CR 17 months Stable
Diflucan®

+ Novalgin®

4 56 Base of tongue, cT4 N1 G2 54 Gy 6 cycles Pneumonia of Radiologi- Section: 3 weeks Death,
epiglottis aspiration 4, cally proven necrosis Staph. 

skin ulceration 4 of tumor aureus 
sepsis

5 53 Tonsil, cT4 N2 G2 70 Gy 4 cycles Peroneal MRI, liquor, CR 12 months Stable
base of tongue paralysis 3, EMG 

hypesthesia 2

6 67 Tonsil, palate cT3 N3 G3 70 Gy 7 cycles Pneumonia of Radiologi- PD 2 months Death:
aspiration 4, skin cally proven, suspected
ulceration 4 bronchoscopy lung 

embolism

Table 2. Results: Survey of each participating patient in phase-I study with weekly Docetaxel and simultaneous radiotherapy.

Tabelle 2. Therapieergebnisse: Übersicht über jeden teilnehmenden Patienten an der Phase-I-Studie mit wöchentlicher Gabe von Docetaxel
und simultaner Strahlentherapie.

Mucositis Grade 3 6/6

Skin
Grade 1 1/6
Grade 2 2/6
Grade 3 1/6

Infection
Grade 1 2/6
Grade 2 1/6

Fever without infection
Grade 1 2/6
Grade 2 1/6

GPT
Grade 1 1/6
Grade 2 1/6

Edema Grade 2 2/6

Diarrhea Grade 1 1/6

Nausea Grade 2 1/6

Neuropathy Grade 1 1/6

Weight loss
Grade 1 2/6
Grade 2 1/6

Anemia
Grade 1 2/6
Grade 2 3/6

Lymphocytopenia
Grade 3 2/6
Grade 4 4/6

Table 3. Results: Non-dose
limiting side effects of phase-
I study with Docetaxel and
radiotherapy for advanced
head and neck tumors.

Tabelle 3. Therapieergebnis-
se: Nicht dosislimitierende
Nebenwirkungen der Phase-
I-Studie mit Docetaxel und
Strahlentherapie bei fortge-
schrittenen HNO-Tumoren.



in the first and second line therapy [3, 4, 9, 11, 30]. Beside
of that several studies described a radiosensitizing effect of
the taxanes in vitro [18, 32]. The mechanism of the taxanes
is based on the stabilization of the microtubules. Tissue cul-
ture studies have proven the ability of the taxanes to block
and prolong cells in the G2/M phase, which is known as the
most radiosensitive phase of the cell cycle [32]. So far this
phenomenon could not be shown in vivo [32]. Referring to
Hennequin et al. [18] the radiosensitizing effect depends on
the concentration of the taxanes and differs from cell to cell
line tested in vitro. Nevertheless these effects might be an
explanation for the unexpected and different toxicities, we
found already in the first dose level. In most phase-I/II
studies with taxanes dose limiting toxicities consisted of
mucositis and short lasting neutropenia. In almost all
schemes the taxanes were given every 3 weeks (Table 4) [3,
7, 10, 19, 22]. Recent publications often use weekly applica-
tions, which seem to cause less neutropenia [17, 21, 24].
Without radiotherapy the recommended dose for weekly

application of Docetaxel within phase-II studies is 36
mg/m2 [17]. In combination with radiotherapy the maximal
tolerated weekly dose still is not defined. Forty-two pa-
tients with postoperative (TUR) bladder carcinoma who
received 68 to 74 Gy/2 Gy and cisplatin 30 mg/m2 once a
week tolerated Docetaxel 40 mg/m2 weekly simultaneously
[34]. In comparison to that another group treating pa-
tients with advanced NSCLC and esophagus carcinoma,
considered a dose of 20 mg/m2 as tolerable [24] (Table 5).
In our study already 15 mg/m2 weekly were dose limiting.
The reason for these differences might have been unfavor-
able constitution of our patients caused by longstanding
abuse of nicotine and alcohol which were not visible de-
spite strict inclusion criteria. Advanced age possibly con-
tributed to the negative outcome of the 2 oldest participat-
ing patients. As one explanation some biological and
molecular data indicate a rising radiation sensitivity with
growing age caused by a reduction of DNA repair mecha-
nisms [15].
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Phase-II study Number of Entity and stage Chemotherapy with Response Side effects, Grade
patients Docetaxel (CR + PR) (%)

Couteau et al. [4] 15 Advan./recur. head and neck 100 mg/m2 27 Neutropenia 3–4: 73%,
4 cycles skin 1–2: 80%

Dreyfuss et al. [9] 31 Advan./recur. head and neck 100 mg/m2 42 Neutropenia 3–4: 53%,
5 cycles neurotox. 3: 2/31

Fujii et al. [11] 24 Advan./recur. head and neck 60 mg/m2 17.4 Neutropenia 3–4: 77%
2 cycles

Catimel et al. [3] 39 Advan./recur. head and neck 100 mg/m2 32 Neutropenia 3–4: 61%,
4 cycles skin 1–2: 54%

Posner et al. [30] 28 Metast./recur. head and neck 100 mg/m2 50 Leukopenia: 43%,
mucositis 2: 4%,
neurotox. 3: 1%

Fossela et al. [10] 41 NSCLC IIIB–IV 100 mg/m2 33 Neutropenia 3–4: 97%,
severe infection: 17%,
skin 1–2: 74%,
neuropathy 1: 37%

Table 4. Comparison of response and side effects of phase-II studies with Docetaxel applicated every 3 weeks/no irradiation in advanced tumors.

Tabelle 4. Vergleich der Ansprechraten und Nebenwirkungen von Phase-II-Studien mit Docetaxel in dreiwöchentlichem Rhythmus/keine Be-
strahlung bei fortgeschrittenen Tumorerkrankungen.

Author Number of Entity Radiotherapy Chemotherapy Dose limiting Side effects, Grade
patients and stage 2 Gy/fraction toxicity

Hainsworth et al. [17] 38 Advan./refract. None Docetaxel 43 mg/m2 Fatigue and asthenia
malignancies

Maurer et al. [24] 27 NSCLC, esophagus 60 Gy Docetaxel 25 mg/m2 Esophagitis/pulmonary

Hoffmann et al. [21] 18 Advan. head and neck 60–70 Gy Paclitaxel 30 mg/m2 Mucositis 4

Choy et al. [5] 27 Advan. NSCLC 60 Gy Paclitaxel 70 mg/m2 Esophagitis 4,
neutropenia 3

Varveris et al. [34] 42 Bladder carcinoma 68–74 Gy Cisplatin 30 mg/m2, Neutropenia 3–4: 8%,
post TUR Docetaxel 40 mg/m2 stricture of bladder:

4/37,
paresthesia: 3/37,
mot. dysfunction: 1/37

Table 5. Comparison of dose-limiting toxicities of phase-I/II studies with combined radiochemotherapy and weekly application of taxanes.

Tabelle 5. Vergleich der dosislimitierenden Toxizitäten von Phase-I/II-Studien mit kombinierter Radiochemotherapie und wöchentlicher 
Applikation von Taxanen.
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The responsible toxicities as severe cutaneous, neurologic
and pulmonary side effects have been seen rarely in pub-
lished studies. The exulcerating dermatitis was interpreted as
a radiosensitizing effect of Docetaxel. For neurologic side ef-
fects probabilities of up to 50% of mild neuropathy as well as
14% motoric disorders have been described. Severe neurop-
athy has occurred especially after cumulative dosage over
600 mg/m2 [20, 33]. In our study only a maximal dosage of 105
mg/m2 was applied. Possibly the patients were more sensible,
as they already had latent neurologic defects caused by usu-
ally intensive nicotin and alcohol consumption. Another rea-
son might be an enhanced damage of nerves (including vagal
nerve) passing through the irradiation area due to the radio-
sensitizing effect of Docetaxel, although the dose applied to
the myelon was limited to 30 Gy.

Referring to the pulmonary complications in our study the
most probable reason of the pneumonia is aspiration. Never-
theless an interstitial pneumonia outside the radiation field,
which is known as a rare toxic effect of the taxanes, could not
be excluded as an additional component. As a potential rea-
son for this reaction a disorder of the T-cell immune system
is suspected [25]. In the study of Reckzeh et al. [31] 7 of 14
patients with inoperable lung cancer treated with paclitaxel
in a weekly dose of 50 to 86 mg/m2 during simultaneous ra-
diotherapy developed a moderate to severe interstitial pneu-
monia outside the irradiated area. During treatment all 14

patients presented a severe lymphocytopenia. In our study 2
out of 6 patients showed pulmonary complications and all pa-
tients passed a severe lymphocytopenia at least during 3 weeks
of treatment. In contrast Merad et al. [25] reported 2 cases of
interstitial pneumonia without lymphocytopenia after stan-
dard chemotherapy with Docetaxel in a dose of 100 mg/m2

every 3 weeks. In summary it might be possible, that the risk
for Docetaxel-induced interstitial pneumonia is increased by
simultaneous lymphocytopenia and that weekly application
of Docetaxel more often induces lymphopenia than the stan-
dard dosage. Dexamethasone, which was used prophylacti-
cally in our study, might have contributed to this phenome-
non. The exact correlation between these both symptoms so
far remains open.

Conclusion

Already in the first dose level of weekly Docetaxel parallel to
radiation therapy of head and neck tumors several dose lim-
iting toxicities were evident. Instead of the expected muco-
sitis and neutropenia this study had to be stopped because of
pulmonary, cutaneous and neurologic side effects. There-
fore, despite the high activity of Docetaxel used as a cytostat-
ic drug alone, its inclusion in simultaneous radiochemothera-
py of head and neck tumors is problematic. Before routinely
used in this setting, further work with other dosing schedules
has to be performed.
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