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Cancer Treatment in the 21% - Century
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Hyperthermia Combined with Radiation Therapy and
Chemotherapy for Locally Advanced Head and Neck Cancer

Abstract

From July 1993 to October 1996, 18
patients with locally advanced head and neck
cancers were treated with hyperthermia,
radiation therapy, and chemotherapy. Primary
tumors were located in nasopharynx (10), base
of tongue (4), pyriform sinus (2), and larynx
(2). All patients were in stage III or IV (5T1,
3T2, 5T3, 5T4/2N2, 16N3). Microwave
hyperthermia, administering twice weekly, was
given to enlarged neck nodes and aimed at 42.5-
43°C for 60 minutes during each session.
Radical dose of irradiation was delivered to
primary tumor and regional neck nodes.
Concomitant chemotherapy (cisplatin/5FU;
carboplatin/UFT) of 2 courses was given
during radiation therapy with additional 2-4
courses as an adjuvant treatment. At one month
after completion of treatment, 6 patients (33%)
achieved CR and 12 patients (67%) had PR.
Subsequently, 6 patients had surgical salvage
of their neck nodes. Thus, at 3 months follow
up, 13 patients (72%) demonstrated local
regional control. (One patient who initially had
PR turned into CR without surgical interven-
tion). Relapse rate of 30% (4 out of 13) was
noted. Significant toxicity included mucositis
(28% gr. 3), neutropenia (6% gr. 3) and anemia
(6% gr. 3). The 12 and 18-month actuarial
survival were 93% and 81% respectively. In
conclusion, the trimodality approach of hyper-
thermia, radiation therapy and chemotherapy

Pramook Phromratanapongse M.D.

proved feasible, effective and safe. Further
studies to maximize the effects of this
multidisciplinary approach are necessary,
preferably in a prospective randomized trial.

Introduction

More than two-thirds of head and neck
cancer patients present with stage III and IV.
Despite aggressive local therapy, 50-60% of
these patients would ultimately develop local
recurrence. The survival rate is 40% for pa-
tients whose tumors are completely resected and
only 20% for those with unresectable tumors
treated with radiotherapy alone!*?. Concomi-
tant chemoradiotherapy has resulted in increased
disease-free survival and overall survival in
several randomized studies“*>®. However,
patients with large and fixed node (diameter >
5 cm.) remain a difficult problem with regard
to local control?®. Neck recurrence of 45%
has been reported in patients with advanced
stage and extracapsular spread®. More than
60% of these patients would die as a result of
local disease progression. Factors limiting the
efficacy of radiation therapy in controlling neck
node disease include the presence of hypoxia
and cells in the radioresistant phase of the cell
cycle i.e. S and G1. However, high thermo
sensitivity of cells in the S and G2 phases has
been observed by many investigators!!%!1),
Both in vitro and in vivo studies have demon-
strated that when one combined hyperthermia

Division of Radiation Oncology, Department of Radiology, Pramongkutklao Hospital,

315 Rajavithi road, Bangkok 10400, Thailand
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with radiation therapy, more cell kill would be
expected as compared to radiation alone. Heat
enhances cell-killing effect of irradiation by
inhibiting repair of sublethal and potentially
lethal radiation damage!?. Heat also selectively
kills hypoxic cells that are normally resistant to
irradiation"®. 1In addition, radioresistant S-
phase cells are more sensitive to heat. Hyper-
thermia also enhances the cytotoxicity of many
chemotherapeutic agents!'¥. The activity of
cisplatin is potentiated linearly at temperature
above 38°CU5:19) For 5-fluorouracil (5FU),
some investigators reported a positive interac-
tion with hyperthermia’!®, 5FU is also a
radiosensitizing agent. Its activity in combina-
tion with radiation has been clearly demon-
strated in head and neck cancer'*?®, UFTis a
combined drug of tegafur and uracil. The
antineoplastic effect of UFT is due to SFU
which is gradually converted from tegafur.
Uracil inhibits the degradation of SFU, permit-
ting the maintenance of SFU. With the conve-
nience of oral administration, more studies on
UFT have been performed with promising
results?!?2). By combining hyperthermia and
radiation therapy,®® we initiated a pilot study
of thermoradiochemotherapy (trimodality
approach) in locally advanced head and neck
cancer patients to evaluate the efficacy and
toxicity of this regimen.

Materials and Methods

From July 1993 to October 1996, 18
patients with locally advanced head and neck
cancers were accrued in this study. Eligibility
criteria included biopsy proven squamous cell
carcinoma, N2/N3neck nodes, ECOG perfor-
mance 0-2, adequate bone marrow function
(WBC > 3.5x10 /L, platelet count >100x10 /
L), adequate liver function (serum bilirubin <1.5
mg/dl, normal SGOT,SGPT, alkaline phos-
phatase), adequate renal function (serum

creatinine <1.5 mg/dl, BUN <25 mg/dl), no
previous radiation therapy or chemotherapy,
and no evidence of distant metastases.

All patients were assessed by complete
medical history, physical and | ENT examination,
complete blood count, biochemical profile,
chest x-ray, computed tomography or magnetic
resonance imaging of the head and neck. In-
formed consent was obtained from all patients
before entering the study. Summary of patients’
characteristics was shown in Table 1.

Treatment

Radiation Therapy

All patients received radiation therapy
from megavoltage equipment (Cobalt-60 or
Linear accelerator). The treatment volume
encompassed the primary site and the regional
neck nodes. Normally, parallel opposed
technique was used for upper neck field and
single anterior field was used for lower neck
field. The dose to the spinal cord was limited
to 44 Gy. Electron of appropriate energy was
used to bring the dose of the posterior neck
under the spinal cord block to 50 Gy. Enlarged
neck nodes were boosted up to 60-70 Gy. The
average dose to the primary tumor and neck
node were 6710 cGy and 6697 cGy, respectively
(range 6580-7000 cGy/6400-7600 cGy).

Hyperthermia

Local hyperthermia was performed
with microwave system using waveguide
applicator operating at a frequency of 915 MHz.
The applicator is a rectangular waveguide and
is excited symmetrically by a cylindrical brass
probe antenna. Air-cooling system is equipped
with each applicator. The intratumoral cath-
eter implantation for thermometry was done
before the start of the treatment. Normally, 1-2
catheters were inserted in the cervical node



under local anesthesia. This was done to
obtain temperature measurement which would
represent both central and peripheral region of
the tumor. Thermocouple thermometer
(multisensor probe with accuracy of £0.05°C),
completely immune from external microwave
interference, was used. Hyperthermia was
administered twice per week, 72 hours apart,
to avoid thermotolerance. Each heat session
was applied within 10-20 minutes of radiation.
The external applicator was placed over
enlarged neck node. The goal was to reach
minimal tumor temperature of 42.5-43°C for
60 minutes during each session. Monitoring of
surface temperature was also conducted to avoid
excessive heating of skin. Temperéture param-
eters that were measured during each session
for final analysis included minimal temperature
(Tmin), average minimum temperature (Tmin),
maximum temperature (Tmax), average maxi-
mum temperature (Tmax), minimum and maxi-
mum thermal dose in equivalent minutes at
43°C. Pain medication or sedation was not
given routinely except in patients who
experienced difficulty in keeping a stable rest
position during heat treatment.

Chemotherapy

Chemotherapy was given concurrently
with radiation therapy. Two regimens of
chemotherapy were used. The first one (16
patients) consisted of cisplatin and SFU.
Cisplatin was administered at a dose of 100 mg/
m? intravenously on day 1, 28 and 5FU 800 mg/
m?/day as a continuous infusion for 96 hours
on day !"!4 28-31 The second regimen (2
patients) consisted of carboplatin and UFT.
Carboplatin was administered at a dose of 300
mg/m?  intravenously on day 1, 28 and UFT
300 mg/m? orally on day 1-21. Adjuvant
chemotherapy of 2-4 courses was started 4-6
weeks after completion of radiation. The same

V=S990 11

dose of cisplatin/SFU or carboplatin/UFT was
used and the cycle was repeated every 28 days.

Evaluation

Tumor response was determined by
using WHO criteria. Complete response (CR)
was defined as the disappearance of all known
lesions; partial response (PR) as a 50% or more
reduction of all measured lesions, and no change
(NR) as a reduction of less than 50% of lesions.
Response evaluation was done at one and three
months after completion of therapy. Nodal
dimensions were measured in two orthogonal
directions and nodal volume was calculated with
the following formula:

Vcc)=4/3xmxax b’

where a is the maximum nodal radius
and b is its orthogonal radius. Toxicity of
radiation treatment was recorded by using the
RTOG/EORTC criteria. Chemotherapy related
toxicity was evaluated by WHO criteria.

Results

The major end points of our study are
1) local control of neck node, as well as
primary site and 2) acute side effect of hyper-
thermia combined with chemoradiotherapy. At
one month after completion of treatment, 6
patients (33%) achieved CR and 12 patients
(67%) had PR. Subsequently, 6 patients who
had residual neck node but complete regression
of their tumors at primary site underwent neck
dissection. Pathological specimen in 5 out of 6
patients revealed only area of necrosis in the
nodes recovered. Only one patient had positive
malignant cell in one node that was removed.
Ultimately, at 3 months of follow up, 13
patients (72%) achieved local regional control
(one patient who had PR initially turned into a
CR without surgical intervention).
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Of 13 patients rendered disease free
after completion of treatment, 4 patients (30%)
subsequently developed recurrence at 4,5,15 and
32 months of follow up. Two patients recurred
at their primary site. One relapsed at both
primary site and distant site (bone metastasis).
One relapsed at distant site only (liver). No
patient relapsed at nodal site. Two patients who
experienced distant metastases died one month
after a relapse was established. Two patients
who had primary site recurrence were salvaged
by re-irradiation and chemotherapy. Both of
them were still alive at 3 and 12 months of
follow up.

As of July 1997, the median time to
follow up for all patients was 13 months (range
1-40). Two patients died from disease progres-
sion. By using Kaplan-Meier method, the 12
and 18-month actuarial survival were 93% and
81% respectively.

Toxicity

Local toxicity

Acute cutaneous side effect occurred
in all patients. Grade 2 skin toxicity occurred
in 16 patients (89%) and grade 3 in 2 patients
(11%). No thermal blister has been observed.
Severe pain developed in two patients during
heat session which required major adjustment
of power deposition and applicator set up. Pain
medication was also given. Eight patients (44%)
experienced grade 2 mucositis and 7 patients
(39%) had grade 3 mucositis. Seven patients
(39%) developed grade 3 pharyngitis/esophagtis
requiring NG tube feeding. Radiation interrup-
tion of more than 2 weeks was necessary in 4
patients due to mucositis and/or neutropenia.

Systemic toxicity
Eight patients (44%) developed grade
2 neutropenia and only one patient (6%) had

grade 3 neutropenia. Grade 2 and 3 anemia
developed in 5 (28%) and 1 patient (6%)
respectively. Gastrointestinal toxicity seemed
to be mild and only one patient experienced
grade 2 toxicity (transient vomiting). Delay in
administration of second cycle of chemotherapy
occurred in 6 patients due to bone marrow
suppression and/or mucositis. Summary of treat-
ment related toxicity was shown in Table 2.

Hyperthermia Data

A total of 174 heating sessions were
performed on 18 patients. The average number
of hyperthermia treatment was 10 for each
patient (range 2-14). Only one patient had
premature discontinuation of hyperthermia
after 2 sessions due to pain, discomfort and
difficulty in breathing during supine position.
Thermal parameters were recorded and shown
in Table 3. No significant correlation has been
observed between thermal parameters and
clinical response.

Discussion

There is convincing evidence that
tumor response to ionizing radiation is improved
by temporary exposure to elevated temperature.
When heat and radiation are performed simul-
taneously, more than additive effects on cell
killing are observed. Hyperthermic
radiosensitization is usually expressed in terms
of thermal enhancement ratio (TER) and is
generally considered to result from inhibition
of the repair of radiation-induced damage,
particularly on DNA strand break rejoining?*23,
Jorritsma and Konings demonstrated that the
rate of repair of DNA strand breaks diminished
progressively after exposure to a temperature
of 42°C or higher 2.

Both in vivo and in vitro studies have
demonstrated that the efficacy of many chemo-
therapeutic agents were potentiated by hyper-



thermia. Drugs that have been studied exten-
sively and revealed promising results when
given concurrently with hyperthermia are
cisplatin, carboplatin, alkylating agents, and
nitrosoureas?’. Several investigators have
clearly demonstrated that hyperthermia signifi-
cantly enhanced cisplatin cytotoxicity. Cohen
and Robins studied on carboplatin and showed
thermal enhancement above 40°C with maxi-
mal thermal enhancement at 42°C28. This
finding was similar to that reported by
Lindegaard for cisplatin®.

Patients who presented with enlarged
neck node (>6 cm) or fixed nodes remained a
difficult situation to achieve long term control
even after radical dose of irradiation. Only 40-
60% of N2-N3 neck nodes experienced durable
local control. Two randomized studies have
shown beneficial effects in terms of local
control and survival when hyperthermia was
added to radiation therapy in treating locally
advanced head and neck cancer. The first one
reported by Datta demonstrated a 37% CR for
combined hyperthermia and radiation therapy
in stange IV head and neck cancer patients as
opposed to only 7% CR for radiation alone®.
In addition, the 18-month disease-free survival
was significantly better for the combined arm
(25% vs 8%). The second one reported by
Valdagni demonstrated significant improvement
in early response (82% CR vs 36% CR) favor-
ing the combined arm for stage IV head and
neck cancer patients. More importantly, the
initial response also translated into a superior-
ity in overall survival. The 5-year survival was
53.3% for combined hyperthermia and radia-
tion which was significantly better than 0% in
the radiation alone arm?®!. Of particular note
was that both studies did not reveal any signifi-
cant increase in acute toxicity when hyperther-
mia was added to radiation therapy.

The trimodality approach of
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hyperthermia, radiation therapy, and chemo-
therapy has been tested more extensively
during the past few years. Herman treated
locally advanced malignancies with radiation
therapy, microwave hyperthermia and 20, 30,
or 40 mg/m? of cisplatin. This protocol was
proved to be feasible and effective with 50%
CR*. Side effects included second and third
degree burn (50% and 25% respectively) and
bone marrow suppression (21%). Amichetti
treated 18 locally advanced head and neck
cancer patients with hyperthermia, weekly
cisplatin (20 mg/m?) and radiation therapy and
demonstrated 66.6% CR and 22.2% PR3
Three-year actuarial nodal control was 53.5%
and 3-year actuarial survival was 50%. Local
toxicity was mild but systemic toxicity was
moderate with 3 patients experiencing grade 3
anemia. The only randomized study was con-
ducted by Krishnamurthi*. In that report., 69%
CR was obtained with the three modalities com-
bined; 61% CR with pleomycin and radiation
and 32% CR with radiation alone. However,
the trimodality approach did not convey a sta-
tistically significant benefit over radio-chemo-
therapy. It should be aware that in that study
the thermometry was not performed in the later
stages of therapy and the desired temperature
of 42°C in the tumor core might be suboptimal.

Our results of 33% CR obtained
initially and 72% CR after surgical salvage are
comparable to other reports in the literature.
Significant mucositis was observed which was
attributable to the addition of SFU/UFT. This
necessitated aggressive supportive care to
improve nutritional status of patients to carry
on the planned treatment.

In conclusion, the trimodality approach
of chemotherapy (cisplatin/carboplatin; 5 FU/
UFT), radiation therapy, and hyperthermia
proved feasible, effective and safe. Further
adjustment of dose and schedule of this
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multidisciplinary approach is still needed.
Whether this high initial complete response rate
would turn into an improved overall survival
remains to be proved in prospective
randomized trial.

Table 1. Patient Characteristics

Total number of patients
Sex; Male : Female
Age; range/mean (yr.)
ECOG performance status; range/median
Primary site of tumor
Nasopharynx
Base of tongue
Pyriform sinus
Larynx
T category
N category
Nodal volume; range/mean (cm?)

Table 2 Summary of toxicity

18

13:5
17-77/48
0-2/1

10
4
2
2

5T,, 3T,, 5T, 5T,

2N, 16N,

34 -1505/273

Grade Grade Grade Grade Grade
0 1 2 3 4
Skin - - 16 (89%) | 2(11%) -
Mucous membrane - 3(17%) 8 (44%) 7 (39%) -
Pharynx & esophagus - 3(17%) 8 (44%) 7 (39%) -
Neutropenia 9 (50%) - 8 (44%) 1 (6%) -
Anemia 12 (66%) - 5(28%) 1 (6%) -
Table 3 Thermal Parameters
Range

Parameter Average Minimum Maximum
T-max (°C) 4221 40.16 44.40
T-min (°C) 40.24 39.25 41.32
T-avg (°C) 41.24 39.76 4291
Max. Thermal dose Eq 43°C 544.60 11.80 2026.50
Min. Thermal dose Eq 43°C 63.61 0.80 150.60
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Conventional Radiation Therapy in HI'V-infected Women

With Cervical Cancer.

Sakpisid WONGPIYABOVORN, M.D.!

Abstract

Purpose : To evaluate the outcome of
conventional radiation therapy in cervical
cancer patients with HIV seropositive in the
term of primary tumor response, clinical course
of disease , survival time and causes of death.

Materials and methods : Thirteen HIV-infected
women with carcionoma of cervix who received

complete course of conventional radiation
therapy were enrolled in this retrospective study.
They are composed of clinically staged IB to
IVB patients and underwent external
irradiation using Co-60 teletherapy or Linac 6
MV. machine 40 - 50 Gy to whole pelvis
followed by Cs-137 brachytherapy to 25 - 35
Gy to point A. All patients were follow-up
closely until dead.

Result : Six of 13 patients died with clinical

1 National Cancer Institute, Bangkok, Thailand.

manifestation of AIDS related opportunistic
infection. The rest, 7 patients , are still alive at
follow up 9 - 45 months. Mean survival time
was about 3.67 months for the dead group
compare to over 20 months in survival group.
All patients who followed up until dead have
no evidence of local recurrence or distant
metastasis.
Conclusion : Minimal informations about
relationship between each HIV serotypes in
Thai people and natural course of cervical
cancer including prevalence of HPV infection
in this patient group is currently available.
Future research in this important field is hoped
to clearly understand to proper management and
what we should do for HIV-infected cervical
cancer. Nowadays , conventional therapy is still
an effective treatment for good local control with
acceptable side effect.
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Introduction

HIV infection is one of the most
important health problems in Thai people which
current estimation are about one million
individuals or about 1.5 - 2 % of Thai
population by the year 1997. This dramatically
increasing the incidence of new cases of HIV-
infected persons is due to heterosexual
transmission via female commercial sex
workers without proper protection , especially
in Thailand and Southeast Asia.! The relation-
ship between HIV infection and many types of
cancer has been recognized since AIDS was first
defined. Those AIDS-defining malignancies are
Kaposi’s sarcoma, Lymphoma, including many
reports of rare cancer eg. Leiomyosarcoma,
Testicular tumor.?

In the fact that both cervical carcinoma
and immunosuppressed patient from HIV
infection are sexual behavior risk factors.?
After the first report from Health Science
Center at Brooklyn , New York by Mitchell
Maiman et.al, had been published in 1988 in
the view of the possible association between
HIV infection and cervical neoplasia.,* a lot of
studies revealed a high prevalence of CIN , high
recurrent rate after standard treatment and rapid
progression.’ -8 Also, many observations about
HIV infection and invasive cervical cancer have
suggested more advanced disease, high
recurrence and death rate.”- !!

In January 1993, the Center for
Disease Control in conjunction with the
Council of State and Territorial Epidemiology
added cervical carcinoma as an AIDS-defining
illness.'> However, the HIV positive alone could
not explain the aggressiveness of this cancer.
Update data have showed that HIV infected
women are also increased risk of HPV
infection owing to T-cell immunodeficiency.'?
Recent reports indicate that both intercellular

and intracellular interactions between HIV and
HPV are possible involved in the molecular
mechanism of cervical neoplasia pathogenesis. 14
Another potential pathogenesis is in vitro
studies demonstrated that HIV-infected
lymphocyte can transmit infectious virus to
cervical epithelial cells by cell - cell contact and
can release HIV-encoded regulatory protein to
epithelial cell which may enhance the
transforming process. These transforming
protein require specific interaction with
cellular regulatory protein such as the
retinoblastoma (Rb) and p53 gene products.!3
In addition, in general gynecoldgic clinic have
usually found that cervical dysplasia itself have
potential for spontaneous regression and
spontaneous progression. That means both
viral and host cellular factors appear to be
involved in cervical carcinoma pathogenesis.

Nowadays in Thai people, it is not
uncommon to detect the HIV-infected patients
who developed various types of cancer. But
the result of conventional treatment is doubtful
and the proper management for these patients
1s incompletely understood

Material and Methods

To determine the relationship between
cervical cancer in HIV-infected women and the
outcome of conventional radiation therapy, the
patients who died during treatment period and
who received incomplete radiation dose were
not included in this study.

The rest of this retrospective study were
13 HIV-infected women with histologically
confirmed invasive cervical carcinoma. All
patients received full course of radiation therapy
at National Cancer Institute between
November 1993 and December 1997. Their age
ranged from 29-58 years. (median 42 years) .
Of these, 11 had squamous cell carcinoma, 2



had adenocarcinoma. All of them were staged
clinically before treatment, according to the
International Federation of Gynecology and
Obstetrics classification, 2 (15.38%) patients
were classified as having stage IB , 6 (46.15%)
stagellB,4 (30.77%) stage I1IB and 1 (7.69%)
stage IVB.

Radiation therapy treatment consisted
of 40 -50 Gy whole pelvis irradiation with
antero-posterior port or 4 field technique in 20
-25 fractions , 2 Gy per fraction 5 times a week,
using cobalt-60 machine or linear accelerator.
Additional external irradiation with the same
megavoltage equipment to lateral pelvis in
locally advanced tumor (Some of stage IIB ,
IVB and all of IIIB) was given. Brachytherapy
had to be started within 2 weeks after complete
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external irradiation , using Cs-137 devices, with
tumor dose at point A to 25 - 35 Gy in one or
two sessions.

The patients were followed up to death,
the mean duration of follow up was 11.2 months
(range 2 - 45 months). Tumor response was
considered as NED (No evidence of disease) in
the case of clinical disappearance of primary
lesion at cervix, pap smear examination was
negative, no demonstrated metastatic lesion on
physical examination and chest radiography,
negative results of necessary specific
investigation for the patients with clinically
indicated. In dead cases, information from the
doctors who had participated these patients
including clinical signs and symptoms were
collected to identified the causes of death.

Results of Conventional RT. in Cenvical Cancer with HIV - infection Patients

Histopathology Tumor characteristic Status post-teatment

Patient Age Stage
1 39 2B SCC Exophytic
2 57 1B SCC Exophytic
3 51 4B Adeno CA Exophytic
4 34 3B Adeno CA Exophytic
5 48 3B SCC Ulcerative
6 36 3B SCC Ulcerative
7 29 1B SCC Post-conizati
8 52 3B SCC Exophytic
9 30 2B SCC Exophytic
10 35 2B SCC Exophytic
11 35 2B SCC Exophytic
12 58 2B SCC Exophytic
13 47 2B SCC Infiltrative
Note :  SCC = Sguamous cell carcinoma

NED = No evidence of disease

Follow up (mo)

Dead (Diarrhea) 12
Dead (Pneumonia) 2
Dead (Pneumonia) 2
Alive (NED) 12
Alive (NED) 45
Alive (NED) 9
on Dead (Meningitis and Pneumonia) 2

Dead (Generalized lymphadenopathy) 2
Alive (NED) 15
Alive (NED) 16
Alive (NED) 17
Alive (NED) 10
Dead (Pneumonia) 2
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Results

Nine of 13 patients were exophytic
tumor characteristic, 2 ulcerative, 1 infiltrative,
and another one is postconization surgery for
CIS with later pathologic examination showed
invasive squamous cell carcinoma.

Six of 9 patients who were followed
up to one year died with AIDS-opportunistic
infections, 3 are pneumonia, 1 chronic diarrhea,
| meningitis with pneumonia and 1 generalized
lymphadenopathy. No autopsy or post-mortem
investigation was done. Mean survival time for
this dead group was 3.67 months. (range 2 - 12
months). Seven patients (53.8%) were survived
at follow up time 9 - 45 months (mean 20.67
months) with no evidence of local recurrence
or distant metastasis.

According to staging ; all stage IB
patients died within 2 months, 2 of 6 stage IIB
were died at 2 and 12 months, 1 of 4 stage IIIB
was died at 2 months and only one with stage
IVB was died at 2 months follow up.

Discussion

In this study the most important
controversy finding to previous studies in
numerous cancer investigator groups from
western countries is all patients in both dead
group ( 6 out of 13 patients) and still survival
group ( 7 out of 13 patients with mean survival
time over 20 months) archive good local
control by conventional radiation therapy. No
one found local or distant recurrence during
follow up period until death. Short survival time

(about 4 months) and high death rate (46%) in
our study related to opportunistic infections.
There are three major explanations for this
finding . First, our study consisted of very-small
sample size, only 13 patients who complete
radiation treatment. Second, it is possible that
the difference of HIV serotype found in
Thailand may play an important role in
development many opportunistic infections
rather than cervical cancer and provide less
aggressive malignant progression than that
found in United State studies. Finally, the cause
of death was more likely to be attributed to HIV-
related infections than cervical cancer, differed
from the manifestations reported in United
State,!¢ these differences may be related to the
early diagnosis of HIV infection and prompt
proper anti-HIV therapy available in developed
countries.

Conclusion

Conventional radiation therapy is still
effective treatment for cervical carcinoma with
acceptable side effects. Further investigations
about relationship between each HIV serotypes
in Thailand and prevalence of HPV infections
in HIV-infected patients and the proper
antiviral chemotherapy are recommended. It is
hoped that the ongoing research will effort the
important information about cervical neoplasia
in HIV-infected women in Thailand and that will
make decision an proper management and
reasonable medical care for this HIV patients

group.
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ANALYSIS OF POINT A DOSE IN PATIENTS WITH
CERVICAL CANCER TREATED WITH HIGH DOSE
RATE BRACHYTHERAPY.

Seni RARUEN!

Abstract

Purpose : To compare the prescribing dose at
point A using total reference air Kerma in
patients with cervical cancer who were treated
with fractionated Iridium -192 High dose rate
brachytherapy.

Materials and Methods : Thirty-two patients
with cervical cancer , stage IIB -IIIB were

treated with conventional external radiation and
Iridium-192 High dose rate brachytherapy 5 Gy
per fraction , 5 fractions weekly. Treatment
planning of brachytherapy were done at the
first and fourth fraction. Dose rate at point A
from 2 plannings were compared, using total
reference air Kerma.

Results : Mean of the percentage of difference
between 2 plannings was 0.365312 with SD.
0.046202.

Conclusion : For roughly planning , with dose
rate of 5 Gy per fraction at point A , TRAK?
about 0.37 cGy at 1 meter can be used with
satisfactory.

1 National Cancer Institute, Bangkok, Thailand

2 TRAK : total reference air Kerma

Introduction

Carcinoma of uterine cervix is the most
common cancer in Thai Women.1 Most of the
patients presented with stage IIB-IIIB disease.
The conventional treatment is Radiation
Therapy, combining external radiation and
brachytherapy. Before 1985, Radium-226 tube
with after loading Fletcher suits were used for
brachytherapy. Because of the radiation
hazard of Radium-226 to medical personnel ,
remote control after loading Cs-137 , medium
dose rate (Selectron) was installed in 1985. The
dose rate of Selectron is about 0.8 - 1.4 Gy per
hr. and loading time for prescribing dose of 14
- 20 Gy at point A is about 9 - 14 hour. The
patients must be admitted for one night for this
treatment protocal, because of aiming to
increase number of patients treated for
brachytherapy and to decrease cost of in patient
service. Iridium-192 High dose rate was
installed in January 1997 in National Cancer
Institute.



Materials and Methods

From January 1997 to June 1997 ,
thirty-two patients with carcinoma of uterine
cervix, stage 1IB , IIIB were treated with
combined external radiation and brachytherapy.
External radiation using either Co-60
Teletherapy or Linac 6 MV. , to whole pelvis,
TD 36 - 40 Gy, daily dose 2 Gy, 5 fractions
per week. The parametrias were boosted in
additional 6 - 10 Gy with the same daily dose.

Iridium-192 High dose rate with remote
control system were used for brachytherapy.
Every patient was treated with 5 fractions of
HDR , weekly during external radiation , TD 5
Gy per fraction at point A. Applicators of
Fletcher standard suits or Henschke’s suits were
used. Each patient was treated by the same
radiation oncologist to ensured the same
technique of applications and loading .

Plato computer treatment planning
system was used for planning on the first and
later applications. Simulation films were
checked before each planning. The total
reference air Kerma for the prescribing dose at
point A from 2 plannings were analyzed.

Results
Patient TRAK TRAK |Percentage
of
Number |planning I |Planning II| difference
1 0.33 0.33 0
2 0.44 0.44 0
3 0.41 0.40 2.40
4 0.40 0.41 2.50
5 0.37 0.39 5.40
6 0.40 0.40 0
7 0.40 0.40 0
8 0.38 0.39 2.60
9 0.36 0.37 2.80
10 0.36 0.38 5.60
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11 0.33 0.33 0

12 0.34 0.32 5.90

13 0.32 0.31 3.10

14 0.36 0.38 5.60

15 0.45 042 6.70

16 0.37 0.36 270

17 0.30 0.31 3.30

18 0.39 0.38 2.60

19 0.33 0.31 6.10

20 043 0.42 2.30

21 041 0.40 2.50

22 0.34 0.36 5.90

23 0.38 0.37 5.60

24 0.36 0.36 0

25 0.28 0.28 0

26 042 042 0

27 0.38 0.40 5.30

28 0.33 0.33 0

29 0.36 0.38 5.60

30 0.28 0.28 0

31 0.37 0.37 0

32 0.32 0.33 3.10
Mean = 0.365625 0.366562 0.365312
Median = 0.365000 0.375000 0.365000
S.D. = 0.043325 0.042321 0.046202

From The table above , the mean of
difference of total reference air Kerma (TRAK)
from planning 1, and 2 is 0.365312 , the
median is 0.365000 , the SD. is 0.046202 and
shows with no significant difference.

Ten of thirty-two patients , whose
percentage of difference from 2 plannings were
more than 5, all of these had either difference
size of uterine tandem or size of calpostats for
each insertion. Twenty-two patients, whose had
the same size of uterine and calpostats, had
almost the same TRAK from 2 plannings
(percentage of difference less than 3.30)
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Discussion

For HDR brachytherapy, measurement
of source strength is determined by air Kerma
rate.2-3-4.5 With Ir-192 HDR remote control ,
using stepping source. The dose calculation was
planned by using Plato-Computer Treatment
Planning System.

Major advantage of HDR are short
treatment time and out patients service. Other
advantage is less opportunity for the applicator
to move during treatment. To achieve the same
normal tissue and tumor tissue cell surving
fractions the proper dose per fraction and
number of fraction are necessary. From
literatures, dose per fraction in the range of 6 to
9 Gy at point A are safe and effective to
replace LDR in the range of 0.35 to 0.85 Gy
per hr. 6:7-8-%Tn our study we used dose rate of
5 Gy at point A in 5 fractions to replace LDR
of 0.8 - 1.4 Gy per hr.

With prescribed dose rate of 5 Gy at

point A for each treatment , the TRAK from
the planning at first and fourth treatment were
compared , and we found that in the same
patients who were treated the same uterine
tandem and colpostats (uterine size 6 cm. ,
with small colpostats) had almost the same
TRAK with error less than 5 percent. In
otherhand , patients who were treated with
difference uterine tandem and/or colpastats
would had the difference TRAK , and
planning for each treatment in these patients
were recommended.

Conclusion

Fractionated HDR brachytherapy is
safe and effective to replace LDR
brachytherapy. For 5 Gy at point A with
uterine size 6 cm. and small colpostats. The
TRAK about 0.37 c¢cGy at 1 meter is
recommended for roughly planning , with value
of error less than 5 percent.
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Standard plan for low dose rate Cs-137

Sivalee Suriyapee
Chotika Jumpangern
Nuanpun Toin
Department of Radiology
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Chulalongkorn University

Abstract

The standard treatment plan for low
dose rate Cs-137 ideal insertion of carcinoma
of cervix has been used for patients in some
hospital due to the limitation of time and
treatment planning system. To study that
individualisation calculation is different or
comparable to the standard plan, the treatment
plans of 15 patients were selected to compare
the calculated dose rate at point A with the
standard dose rate. The patients were treated
with the standard applicator of 5-6 cm uterine
tube long and a pair of ovoids of half small,
small or medium size. The insertions were done
two times about 2 weeks separation. The
loading followed to the Manchester system. The

study for 30 insertions showed the average
calculated dose rate at point A of 158.58+11.95
cGy/hr compare to the standard dose rate of
155.01 cGy/hr. The average dose rate at point
B is 46.23+2.75 ¢Gy/hr which is 29.15% of
point A. The dose rate at point A varies from
146.02 cGy/hr to 199.45 cGy/hr which 22 of
30 insertions (73.3%) have the dose rate at point
A within 5% of the standard dose rate. The
standard dose rate can be used only if the
cephalad surface of ovoids are in the same level
with the flange of uterine tube. However, the
anatomy and the extension of the disease
including the skill of the insertor are the

limitation factors.
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1.0 Title

“Phase II Trial of Carboplatin, UFT,
and Concurrent Radiotherapy in Locally
Advanced Head and Neck Cancer”

2.0 Objectives

2.1 To assess the therapeutic efficacy
of Carboplatin and UFT given concurrently
with radiation in locally advanced head and
neck cancer. The primary endpoints of
therapeutic efficacy are response rate, time to
disease progression and survival time.

2.2 To assess the qualitative and
quantitative toxicity of these treatment.

3.0 Background

Head and neck cancer represents a
heterogenous group of disease. Generally, it
includes squamous cell carcinoma of the oral
cavity, pharynx and larynx. It is estimated that,
worldwide more than 500,000 new cases are
diagnosed annually.! Surgery and radiation
therapy and in combination are the standard
treatment option for squamous cell carcinoma
of the head and neck. Early stage disease (T ,,
Ny, My), can be treated with curative intent by
surgery or radiotherapy. This goal would be
achieved in more than 80% of patients with
stage I disease and more than 60% of patients
with stage II disease.! Approximately, more
than two-thirds of head and neck cancer
patients would initially present with stage III
or IV disease. Standard therapy for these
patients usually includes surgery, radiation
therapy, or both. Despite aggressive local
therapy, 50 - 60% of these patients would
ultimately develop local recurrence and 30%
would develop distant metastasis. The overall
survival rate is 40% for patients whose tumors
are completely resected and only 20% for those
with unresectable tumors treated with radio-
therapy alone.? According to the Radiation
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Therapy Oncology Group (RTOG) tumor
registry, patients with advanced bulky disease
(T,, T,;, N, or N3) have local control ranging
from 30% - 40% following radiation therapy
alone and median survival of < 1 year.? More
importantly, patients with stage IV disease
usually have a median survival of less than 10
months, and fewer than 25% of these patients
remain alive at 3 years.* With these unsatisfac-
tory results obtained in treating locally advanced
head and neck cancer, chemotherapy has been
introduced and studied extensively with the
goals of improved local control, reduction of
distant metastasis and improved overall
survival.

The role of chemotherapy has
expanded from its accepted indication as
palliative therapy for recurrent and metastatic
disease to an integrated part of primary
curative therapy. Chemotherapeutic agents that
are active in squamous cell carcinoma of head
and neck include cisplatin, carboplatin,
fluorouracil (5-FU), methotrexate, bleomycin,
cyclophosphamide, hydroxyurea, mitomycin,
doxorubicin, and paclitaxel.’ The response rates
vary from 10 - 40%. Cisplatin-containing
regimen, mainly cisplatin and 5-FU, given as
induction therapy before radiation usually gives
high response rates but this treatment has not
yet translated into prolonged survival. With the
exception of treating laryngeal cancer aiming
for organ preservation, induction chemotherapy
has no role yet as a standard therapy for
head and neck cancer.® Concomitant
chemoradiotherapy has been pursued exten-
sively and demonstrated a significantly better
locoregional control and a trend toward better
survival. The mechanisms which chemotherapy
potentiates the cytotoxic effects of radiation
include inhibition of sublethal damage repair,
hypoxic cell sensitization and cell-cell
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synchronization. The interaction between
chemotherapy and radiotherapy are defined as
1) spatial cooperation or independent action of
each modality, 2) toxicity independence which
allows full dose delivery of each modality
without additive toxicity, 3) chemoprotection
or protection of normal tissues allowing higher
doses of radiotherapy to be delivered, and 4)
chemosensitization or enhancement.6
Combination chemotherapy with concomitant
radiation therapy has been compared with
induction chemotherapy (using the same dose)
followed by radiation therapy. All 3 trials
conducted in this fashion indicated a superior
disease-free or overall survival for the
concomitant treatment group. In the SECOG I
study (South East Co-operative Oncology
Group) in advanced head and neck cancer,
concomitant administration of vincristine,
bleomycin, methotrexate, 5-FU and radiation
demonstrated a significant improvement in
disease-free survival as compared to the
sequential administration of chemoradiotherapy
of the same regimen.” Adelstein used cisplatin
and 5-FU simultaneously with radiation in
locally advanced head and neck cancer and
found significant improvement in disease-free
survival at 41 months (60% vs 39%) when
compared with sequential chemoradiotherapy.
Meslano used vinblastine, bleomycin,
methotrexate concomitantly with radiation
versus sequential chemoradiotherapy in
advanced inoperable head and neck cancer and
reported a superior 4 year overall survival (22%
vs 10%) favoring the concomitant arm.’

Carboplatin is platinum analogue that
was introduced in 1981 because of its lesser
toxicity, equivalent biochemical selectivity and
antitumor spectrum relative to cisplatin.!0
Specifically, the antitumor activity of
carboplatin is comparable to that of cisplatin in

patients with recurrent and metastatic head and
neck cancer.!!" 12 In vivo and in vitro studies
also demonstrated a synergistic effect of
carboplatin and radiation.!3 14. 15 Zamboglou
conducted phase I study in inoperable squamous
cell carcinoma of head and neck and defined
the maximum tolerable dose of carboplatin as
70 mg/m? (d 1 - 5) when given simultaneously
with radiation.!¢ Subsequently in phase II study
in advanced head and neck cancer, carboplatin
60 or 70 mg/m? (d 1 - 5 and d 29 - 33) was
given concurrently with radiation. For patients
who received 70 mg/m? of carboplatin, grade 3
and 4 leukopenia occurred in 19% and grade 3
and 4 thrombocytopenia in 12.5%. With dose
reduction to 60 mg/m?, grade 3 and 4
leukopenia developed in only 4.5% and grade
3 thrombocytopenia in 6.8%. In this study, 69%
CR and 30% PR were achieved and actuarial
1- and 2- year survival rates were 77% and 53%
respectively. Weekly carboplatin given
concurrently with radiation was also tested in
locally advanced head and neck cancer.
Eisenberger used carboplatin 60, 75 or 100 mg/
m?*week for 6 weeks or monthly (400 mg/m?)
together with conventional radiotherapy (5 daily
fractions of 1.8 - 2.0 Gy/wk x 6 - 7 weeks plus
additional tumor boost as indicated).!? This
study indicated that the dose of 100 mg/m?wk
of carboplatin was reasonably well tolerated and
all treatment could be given without significant
delays or dosage reduction. Myelotoxicity was
mild and easily managed, and the degree of
mucositis was similar to that seen with
radiotherapy alone. However, with monthly
schedule, severe myelosuppression requiring
blood component support was observed in 3
out of 4 patients which prompted the
investigator to close this arm of study
prematurely. Of 30 patients entered this weekly
and monthly schedule, 52% CR was obtained.
The median time to progression and median



survival for all patients were approximately 8
and 12 months, respectively.

Volling used carboplatin an escalating
dose level: 20, 30, 40, 50, 60 mg/m? on day 1
to 4 in weeks 1, 2, and 5 and on another 2 days
in weeks 6 concurrently with radiation (58.8 -
67.2 Gy) in unresectable squamous cell
carcinoma of the head and neck.!8 Dose-
limiting toxicity was myelosuppression, with
grade 3 and 4 leukopenia occurring in 83% of
patients treated with carboplatin 60 mg/m?2 and
67.2 Gy radiation. In patients treated with
carboplatin 50 mg/m? and 67.2 Gy radiation,
no grade 4 myelosuppression developed and
toxicity was generally well tolerated. Mucosi-
tis was the most important nonhematologic
toxicity and occurred in all patients regardless
of the carboplatin dose level. With good prepa-
ration for prophylactic PEG, the treatment
schedule was not interrupted by this side
effect. No evidence of nephrotoxicity, ototox-
icity, or neuropathy was observed in this study.

UFT is acombined drug of tegafur and
uracil in a 1:4 molar ratio. The antineoplastic
effect of UFT is due to 5-FU which is
gradually converted from tegafur. Uracil
inhibits the degradation of 5-FU, permitting the
maintenance of 5-FU, particularly in tumor
tissue. Thus, uracil enhances the antitumor
activity of tegafur. Inuyama reported a phase II
study of UFT in head and neck cancer from 10
institutions in Japan.19 UFT was administered
at a dose of 600 mg/day. Among 60 evaluable
cases, 13%CR and 17%PR were observed. Side
effects developed in 40.3% with anorexia
being the most frequent occurrence (32.8%),
followed by nausea and vomiting (16.4%),
stomatitis (7.5%), and diarrhea (6%). Only one
patient experienced severe bone marrow
suppression.
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Valverde used neoadjuvant chemo-
therapy with cisplatin and 5-FU versus cisplatin
and UFT in unresectable stage III or IV
squamous cell carcinoma of head and neck.2
Patients were randomized to receive either
cisplatin 100 mg/m?d 1 and 5-FU 1000 mg/m?
d2-6 every 21 days or cisplatin 100 mg/m2d 1
and UFT 300 mg/m?d orally d 1-20 every 21
days. Patients with response to chemotherapy
would proceed to receive radiotherapy. Both
schedules had similar outcome in terms of
local control (21%CR for cisplatin + 5-FU;
19%CR for cisplatin + UFT), progression-free
survival, and overall survival. It appeared that
the UFT/cisplatin regimen was better tolerated,
with a lower incidence of emesis, mucositis,
and phlebitis.

Based on compiled data from the
literature, carboplatin/UFT has the advantage
of easy outpatient administration and can be
administered safely to patients with impaired
renal function using the Calvert formular.2! We,
therefore, selected carboplatin, UFT and
concurrent radiation therapy to be administered
in patients with locally advanced head and neck
cancer and this study will be conducted as a
phase Il trial.

4.0 Drug Information
4.1 Carboplatin

4.1.1 Human toxicity :

Side effects of carboplatin include
myelosuppression, nausea, vomiting, loss of
appetite. Rare toxicity include gross hematuria,
hyponatremia, aguesia, allergic reaction,
peripheral neuropathy, venoocclusive disease,
loss of hair, liver damage, kidney damage,
hearing loss, dizziness and blurred vision.

4.1.2 Pharmaceutical Data :
Formulation : Carboplatin is

supplied as a sterile lyophilized powder
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available in single dose vials containing 150
mg, and 450 mg of Carboplatin for adminis-
tration by intravenous injection. Each vial
contains equal parts by weight of Carboplatin
and mannitol. Immediately before use, the
content of each vial must be reconstituted with
either Sterile Water for Injection, USP; 5%
Dextrose in Water, or 0.9% Sodium Chloride
Injection, USP; according to the following

schedule:
Vial Strength Diluent Volume
150 mg 15 ml
450 mg 45 ml

These dilutions all produce a Carboplatin
concentration of 10 mg/ml with 5% Dextrose
in Water or 0.9% Sodium Chloride Injection,
USP.
Storage and Stability : Unopened vials for
injection are stable for the life indicated on the
package when stored at controlled room
temperature 15 - 30 degrees Celsius and
protected from light. When prepared as
directed, Carboplatin solutions are stable for 8
hours at room temperature. Since no
antibacterial preservatives is contained in the
formulation, it is recommended that
Carboplatin solutions be discarded 8 hours
after dilution. Parenteral drug products should
be inspected visually for particulate matter and
discoloration prior to administration.
Administration : Intravenous
Supplier : CBDCA is commercially available
and partly supported by Bristol-
Myers-Squibb (Thailand)

4.2 UFT
4.2.1 Human toxicity :
Commonly observed side effects
include gastrointestinal (anorexia, nausea,
vomiting, diarrhea), and hematologic
(leukopenia, thrombocytopenia). Anorexia,
nausea, and vomiting are frequently observed

at 1-3 weeks after administration. Diarrhea is
frequently observed at 2-6 weeks. Leukopenia
and thrombocytopenia are observed beginning
at 2 weeks and frequently observed at 5-6
weeks. Erythrocytopenia is frequently
observed at 4-12 weeks. Rare toxicity includes
jaundice, hematuria, proteinuria, gastric or
duodenal ulcer, somnolence, urinary
incontinence, alopecia, dermatitis, chest pain,
epistaxia, and conjunctival congestion.

4.2.2 Pharmacological Data :

Formulation : [Its molecular formula
is CBHI9FN203 (tegafur) and C4H4FN202
(uracil)] Its chemical name is 1-(2
tetrahydrofuryl)-5-fluorouracil and 2, 4 (1H,
3H)-pyrimidinedione. Each UFT capsule con-
tains tegafur 100 mg and uracil 224 mg. The
molecular weight of tegafur is 200.17 and of
uracil is 112.09. UFT is available as white,
odorless fine granules or bitter odorless pow-
der in opaque white capsules.

Administration : orally

Supplier : UFT is commercially
available and partly supported by Thai Otsuka
Pharmaceutical. (Thailand)

4.3 GM-CSF (Leucomax ®) will be
partly supported by Schering-Plough (Thailand)
4.4 Ondansetron (Zofran ®) will be
partly supported by Glaxo Wellcome (Thailand)

5.0 Selection of Patients

5.1 Inclusion Criteria :

5.1.1 All patients must have
histologically or cytologically confirmed
squamous cell carcinoma of the head and neck
region i.e. oropharynx, hypopharynx, larynx.
(primary sites at nasopharynx and oral cavity
will be excluded) Initial clinical / pathological
stage must be specified.

5.1.2 Patients must have locally



advanced inoperable head and neck cancer stage
111, IV.

5.1.3 Patients must have ECOG
performance status of 0, 1, or 2.

5.1.4 Patients must have measur-
able disease by physical exam. or roentgeno-
graphic study.

5.1.5 Patients must have adequate
bone marrow, liver, and renal functions defined
as follows:

Hemoglobin > 10 mg%,

WBC >4,000/mm3, platelet >
100,000/mm3 (granulocyte >
1,500/mm3)

Hepatic : bilirubin < 2.0 mg%,

SGOT, SGPT, alkaline
phosphatase in normal range

Renal : creatinine < 1.5 mg/ml

5.1.6 Age > 18 years, < 65 years

5.1.7 No prior chemotherapy,
radiotherapy or biologic response modifier.

5.1.8 No evidence of distant
metastasis.

5.2 Exclusion Criteria :
5.2.1 Concomitant malignant
disease in other parts of the body.
5.2.2 Active uncontrolled infection.
5.2.3 Pregnant or lactating women.
5.2.4 Medical or psychiatric illness
that compromise the patients’ability to complete
the study.
5.2.5 Expected survival <6 months.

5.3 Withdrawal Criteria :

A patient will be withdrawn from
the study if any of the following events occur :

5.3.1 Interruption of therapy
resulting in delay of scheduled therapy for
greater than 14 days except when as a result of
resolution or toxicity.

5.3.2 Intolerable adverse effects

15395 39

that are judged by the investigator to be either
physically or psychologically detrimental to the
patient.

5.3.3 Patient decision to discon-
tinue treatment.

5.3.4 Unresolved or recurrent grade
IIT or IV toxicity.

5.3.5 A serious systemic allergic
response to any of the study drugs manifested
by angioedema, bronchoconstriction or
anaphylaxis.

6.0 Conduct of Study

6.1 Schedule of Activities and Evalu-
ations

All screening tests, examinations, and
procedures must be completed within 14 days
prior to the initial dose. Results of all screening
evaluations, which assure that all inclusion and
exclusion criteria have been satisfied, must be
reviewed prior to beginning treatment.

Before treatment begins, the patient
must be thoroughly informed about all aspects
of the study including the study visit and
activities schedule, and all regulatory
requirements for informed consent must have
been satisfied.

Clinical evaluations : Complete
medical history, including but not limited to data
of diagnosis of cancer, procedures and tests used
for staging and current extent of disease.

Laboratory Procedures - Hematology

: WBC, Differential count, Platelet
count, Hemoglobin, Hematocrit

: Serum chemistries

: BUN, Creatinine, Alkaline phos-
phatase, Calcium, Total bilirubin, Phosphorous,
Total serum protein, Albumin, LDH, SGOT,
SGPT
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: Serum electrolytes (sodium, potas-
sium, chloride, bicarbonate)

Diagnosis Procedures :
: Chest X-ray

: C.T. Scan (optional)
6.2 Randomization : Single arm,
nonrandomization

6.3 Chemotherapy Schedule :

Carboplatin (AUC = 2) will be given
as intravenous infusion in 1 - 2 hours every week
for 6 weeks starting from day 1 of treatment
concurrently with radiation therapy. Pretreat-
ment antiemetic therapy (Zofran 8 mg IV.) is
generally recommended.

Carboplatin dose (mg) =
AUC (GFR + 25)

Glomerular filtration rate (GFR) =
(140 - age) (weightin kg)
serum creatinine (mg/dl) x 72

ml/min

15% reduction for woman

UFT 400 mg/day in two divided dose
(A.-M. & PM.) will be given orally (one hour
before or after meal) from day 1 until the end
of radiation therapy

6.4 Radiation Therapy Schedule :

Equipment : Megavoltage equipment
with a Source Skin Distant (SSD) of 80 c¢m.
(SAD for isocentric technique) or greater will
be used. (Megavoltage machine with an energy
equal to Cobalt 60 or higher)

General Guideline
Radiation Field : The treatment
volume includes primary tumor with a 1.5 cm.

minimum margin, the neck nodes, and the
supraclavicular fossa. The primary tumor and
the upper neck nodes are treated with paralleled
opposed portals. Anterior field may be added if
complete coverage of the tumor could not be
accomplished by lateral field. In this situation,
computer treatment planning is mandating. The
lower neck nodes are treated with anterior field
with appropriate placement of spinal cord block.
The lower margin of the upper neck field abuts
the superior margin of the lower neck field. All
patients will be simulated and films are
submitted for review upon request.

Dose & Fractionation :

: All doses will be specified to the mid-
point central axis.

: The dose to the supraclavicular nodes
will be calculated to 3 cm. depth.

: The spinal cord dose will not exceed
45 Gy at the midline.

- Initial on-spinal cord fields are treated
with 1.8 - 2.0 Gy. fractions until the spinal cord
dose reaches 45 Gy.

: The off-spinal cord fields are treated
with 1.8 - 2.0 Gy fractions to 60 Gy. After that,
the field could be reduced to cover only the
primary tumor with a minimum 1 ¢cm. margin.
The final tumor dose ranges from 66 - 74 Gy.

: Clinically disease-negative supraclav-
icular field receives 50 - 54 Gy in 25 - 30 frac-
tions. Clinically palpable node could be boosted
up to 66 - 74 Gy.

: The cervical posterior strip is boosted
with electrons of appropriate energy in all
patients with involvement of posterior cervical
area to a total dose of 66 - 74 Gy.

: All treatment fields are irradiated at
each session.

Specific Guideline for Each Primary
Site
Hypopharynx: The treatment field



should encompass the nasopharynx, orophar-
ynx, hypopharynx, and upper cervical
esophagus, because of the propensity of tu-

mor spreading submucosally. Lateral beam di-
rection generally can be used to encompass the
tumor with  adequate superior and inferior
margins if the patient’s shoulders are depressed.
If lateral beam direction inadequately encom-
pass the tumor, then anterior or anterior oblique
fields with wedges are advised. If any palpable
cervical lymph nodes are present, fields should
encompass anterior and posterior cervical tri-
angles, and the anterior margin is just sufficient
to  irradiate the oropharynx, thereby shield-
ing the oral cavity and lessening the mucosal
area irradiated.

Tonsillar fossa and faucial arch : The
standard arrangement consists of lateral portals
that include the primary tumor, buccal mucosa,
gingiva, base of tongue, nasopharynx, lateral/
posterior pharyngeal wall, upper and posterior
cervical lymph nodes. The superior border is
placed at zygomatic arch. The middle and
internal ear should be carefully shielded
posteriorly. The port extends posteriorly around
the external auditory canal to a line joining the
tip of the mastoid to above the foramen
magnum. The anterior margin is placed
clinically with at least a 2 cm. margin beyond
any clinical evidence of disease. Inferiorly, the
port extends to the thyroid notch except in
patients who have downward extension of
tumor with pharyngeal wall involvement, in
which case the margin must be placed below
that level. Posteriorly, the posterior cervical
lymph nodes should be covered; a small amount
of subcutaneous tissue should be spared to avoid
fall-off, except in patients with gross cervical
lymphodenopathy in which a fall-off is appro-
priate to avoid geographic miss.
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The lower neck is treated with a
standard anteroposterior portal. A midline block
can be used to shield the larynx and spinal cord.
However, if lymph nodes are present in this area,
only a small block to shield the larynx and a
portion of spinal cord is used.

Base of tongue : Ports should extend
superiorly to base of skull (floor of sphenoid
sinus) to include the retropharyngeal
lymphaties, anteriorly to include the faucial arch
and a portion of the oral tongue, inferiorly to
include the supraglottic larynx, and posteriorly
to include the posterior cervical triangle. The
primary tumor and both sides of upper neck are
irradiated through lateral fields, and both sides
of lower neck are irradiated through a single
anteroposterior field with a midline block.

Supraglottic and glottic larynx : Beam
direction is usually lateral except for patients
with short, thick, flat necks who require
anterior oblique beam direction to avoid the
shoulder. Patients are treated in a supine
posterior with a roll under the shoulders to
hyperextend the neck and expose the larynx

Due to significant incidence of
lymphatic metastasis in large transglottic and
supraglottic tumors, both sides of the neck as
well as the larynx are irradiated. Fields extend
from the inferior margin of the mandible and
mastoid tip to the clavicle and encompass the
anterior and posterior cervical triangles as well
as the larynx.
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Dose modification
: Hematologic toxicity
WBC ANC Platelets Management
> 3,500 > 1,500 > 100,000 Give full does
2,500-3,500  1,000-1,500 <75,000-100,000 Decrease chemotherapy dose 50%
< 2,500 < 1,000 <75,000 Omit chemotherapy and RT

GM - CSF (Leucomax®) will be given
if there is treatment indication (Appendix: E and
F: ASCO guideline and individual judgement)

> Mucositis

The occurrence of grade 3 mucositis at
any time is an indication to discontinue UFT,
carboplatin and radiation therapy until the
symptom subsides.

: Diarrhea

For grade 2 diarrhea, give 75% of UFT.
For grade 3 diarrhea, UFT is discontinued.
However, radiation therapy and carboplatin may
be continued.

The treatment is completed as per
protocol for rest periods up to 14 days. If the
break exceeds 14 days, the patient will be taken
off protocol. He/she will then complete treat-
ment at the discretion of his/her physician but
the patient will be followed and included in the
analysis.

7.0 Evaluation During Therapy

7.1 Physical examination is performed
weekly to document the local response.

7.2 CBC and platelet count are deter-
mined weekly.

7.3 BUN and creatinine are determined
biweekly.

7.4 Documentation of radiation side
effects is performed weekly using RTOG
criteria.

7.5 Adverse events will be documented

using WHO criteria.

8.0 Follow up After Completion of
the Protocol

Criteria for response, progression
and relapse are as follows:

8.1 Tumor Response

A patient will be considered evaluable
for tumor response and drug efficacy if he or
she has had a minimum of two courses unless
disease progression is observed.

8.1.1 Complete Response :

Complete resolution in all measur-
able or palpable tumors and no appearance of
new lesions documented on two occasions at
least three weeks apart. In patients whose
tumor has been evaluated by physical examina-
tion with radiologic confirmation, radiologic
confirmation of complete response should be
made on the second of the two occasions. The
clinical examination (e.g. for lesions located in
the head and neck) will override the radiologi-
cal examination (e.g. inability or radiographic
tests to distinguish residual disease from edema
and scar formation.

8.1.2 Partial Response :

A reduction 50% in the sum of the
products of the two longest perpendicular
diameters of measurable tumors and no appear-
ance of new lesions, documented on two evalu-
ations at least three weeks apart.

8.1.3 Minimal Response :

A reduction 25% but <50% in the
products of the two longest perpendicular



diameters of measurable tumor and no appear-
ance of new lesions, documented on two evalu-
ations at least three weeks apart.

8.1.4 Stable Disease :

Tumor reduction less than minimal
response but not demonstrating progression as
defined in (Section 8.1.5)

8.1.5 Progressive disease is
defined by either of the following:

. Appearance of new areas of
malignant disease

: Increase in previously measurable
lesions (excluding bone) by greater than 25%
in the product of the two longest perpendicular
diameters.

8.2 Time to tumor progression will be
different as the time from first dose of therapy
until there is progressive disease.

8.3 Response durations will be defined
as the time from response (not the beginning of
treatment) until there is progressive disease.

8.4 Survival Durations : The survival
of patients will be measured from first dose of
therapy.

8.5 All toxicities encountered from
chemotherapy during the study will be
evaluated according to the grading system (O -
4) in Appendix D and recorded prior to each
course of therapy. Duration of toxicity and
treatment will be recorded. Radiation Therapy
toxicity will be recorded according to
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Appendix B and C.

8.6 Follow - up assessment are to be
performed every month during the first year,
every 2 months during the second year, then,
every 6 months for the next 3 years, and
annually after the fifth year. The following
parameters will be evaluated.

a. primary tumor site

b. regional nodes

c. metastatic visceral spread
d. treatment complication

9.0 Withdrawal of Patients from
the Study

A patient will be withdrawn from the
study for any of the reason listed in Section 5.3.
Any patient with an allergic reaction or severe
degree of intolerance to the study medication
should be observed as long as necessary by the
treating physician. The day treatment is
terminated, for whatever reason, will be
considered the “day off study”. Patient removed
from the study for toxicity should be re-evalu-
ated within two weeks after the last injection
and followed until the toxicity has resolved.

10.0 Statistical Analysis

Response rate (CR + PR) will be
calculated along with confidential interval.
Actuarial survival curve will be used for
survival time and time to disease progression.
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4 Breast Liver Liver Lung Lung Breast Lung Lung
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9 Thyroid | NPC Ovary Rectum | Liver L.node Ovary Hypoph
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Cerabi 3,512 3,741 3,988 ?
FIURY 2,186 2,336 2,403 ?
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Corakil ICD-10 | wunada | +Lip Colon + rectum
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wazwInNRaUnavasdanruInlalanis
nagauMINudanIzinanalwdaadiaannig

*

*k

ﬁmaaﬂuuﬁuqﬁu (Insulin tolerance test) Waz
IuduHaNIINaFaLaENIIAagaslunINday
WamaaLﬁwnimmﬁamﬁagmiﬁwmmamau
wuInla (ACTH stimulation test) HANNTATIIWL
qﬂamwaamﬂﬁﬂma:ﬁﬂﬂnmumiﬁﬁmwuad
dounuInladavas 13.3 uaznmzAaundluniy
MnuuaRentuTend (¥ hypothyroidism waz
hyperthyroidism) Sauas 54.9 lasfiaingain
anuRaUndvesdanldavasuaslalymands
(Central hypothyroidism) Yauaz 23.3 AWAA
Un@vasfantusandias (Primary hypothyroid-
ism) Japaz 10.0 wazn1zRaUndlumIvinnn
2896 aNTHIABAIZLZUIN (Subclinical hypothy-
roidism) Sae/ag 18.3 LATWUNNZFaNTHTa BT
W 2 Nefalluiavaz 3.3 2TMILETAINITUENS
@19 9n1Indtnuasn1azanageslunaindaw
NN @ (Adrenal insufficiency) WaznIzSusa86

haue (Hypothyroidism) laiaunsnlfusnnga

Qﬁﬁma:aaﬂuuﬂnaaanmnnaﬂiwgﬁﬁ@ﬂnmﬁ

agﬂmnmsﬁﬂmﬁwuqﬂamw 89713
AanzfaUndlunisvasaasluuandannuan
lauazdansusasdy a9t BNETIUTII MR
‘[wswyn’lué’mwﬁauﬁwgaﬁdﬁf’umm:ﬁmsﬁu

v I S o
ABNITIARTUBLIRUNLRUD

WHILTIFINEN MATNTIRINGT AnUWnEmans srd3neandoslng
whwsdayliva mﬂﬁimmqsmam‘ ANUWNEMERS A Anenaeigoslng



64 V=1SI00U

N5 UMAIWIIaYN (Nasopharyn-
geal carcinoma) HunziSeinutasluwouiaide
Tmmawwzg}"ﬁ'mﬁuagﬂju'%mm?mmaul@y (DU
NUMANINGIUAZMIWE) uazludasniananau
auliunsalaoily wonanilusenlus e
WnlazuaBsAnuuInunY wdssinalne
wuddszmnsinodulseianniduausudug
TuusTm Uz iwLU e FUS UG ULSNU DIz
wulwwamy (w.q. 2527) uaziiuduauaadnes
VLIS AT LR ABTRINNLLSITB T
UnnPuazatidlumdoslrinuduauau 5 Tuwwe
Meuadusuiy 10 vasuzSananuadsaain
oz 2.9 TosunTmanua®d mMynwaIwlng
wfunmsliTsdirdansessdintasiniuai
e msendadulyldonifiassnneinme
pesuTmndslnssaynagluniimdeausu
sanumsrndalimuasatulylilduanantan
HaanuSmaautinmaasesn (neck dissec-
tion) MunaIMIMLTIFUTIGILL linue

LANTIIRBIIFUBNINAZYAUN DU
VTIUT 09U NAA a8 DT AT U anld
auasuszmielalumandaunsdensusand
FuariunafauinanmITeseSluuiiaig
mm‘?mzmdwﬁtazﬁﬂﬁgﬂ’;Uﬁmmﬁﬂﬂnﬁ
d19939tnsrragesluwmarindwliuan
mmﬁmmzvhh;mmLwiﬁﬁmmﬁﬂﬂnﬁﬁﬂ%u
mmm:‘lﬂﬁ%’umﬁﬂmamagﬂﬁaagﬂwEmm:
fomssuussauiisnudediald mmsuds
gufinsvasmsiiannzds gainanilugile
Tnwanaazsrolunisnsunumsasasnsuay
Lﬂﬁmmugﬂaﬂﬁﬁﬁﬁu

dquazisnis
as L >R
anﬁm:gﬂ'm
Aihouziin mmé’a‘[wwwnﬁ‘l@ﬁu
masnlasnmsanuSIgandtl w.qa. 2527 - 2538

PIRUILTIFINEY N1ATTITIFINYN Aoue
UWWNEAIRAS LTINELNRN AT TUATL T Ay
U 60 T Usznaudlsiwamy 36 T8 LA
Wi 24 Nelasiionygizwine 19- 63 T (@wina
MURdY 47.1 = 11.3 1 mqmm@amﬁh 39.9
+13.21)

Qe 13 iﬁﬂﬁﬁu:ﬁaqnmﬂﬂﬁgm
ﬂiﬂ%ﬂﬂLwivhjﬁ@ﬂamml@ﬁwumﬁd@nmuL°1J"1
TWludenldauasnaumstnm lasmsasads
londisdnouRaaas (CT Scan) dthonnnoune
Amsanm linuninmInsuaunivaslsauas

(2

TdldsumsansTaaviaaiithtanmelu 2 3 x
theffianufendnivasialonaznasaiien
NRoALREABIENEY AaNTNWIaNANIIULae
mmﬁwmsﬁnma:gnﬁﬂaan mugﬂwﬁvlﬁi”u B
Autnuiasnaug Ndnademiarameailunas
lingawatiartan 1 6eu dilhonneerldsy
NIATIVRALNI IV ULIAaNTL TR WA oY
winla ondiugthe 1 neldaunsari insu-
lin tolerance test (ITT)léiflasandiymlums
1912180@39L 17D ACTH stimulation test Wi i
thogulng lésunsainisi Single course
pniingte 1 0 185UMIann$9E 2 aSavnaiu
71 (aausnlud 2530 aifimasludl 2537)

;Eﬂauﬁu'wmLLﬂaLﬂw:L%w‘%nmwﬁd
Twmagmm:ﬁ 1 32029 3 Uy 32027 4 Suan
2, 8 WAz 50 IURIAU (AN TNM; AJCC /
UICC (1986))

ABMIM859q

dilennae ldTunsano Sl
USomalnssaynlasdt Two opposed lateral
facial fields laulfia3as Cobalt 60 wia 6
Megavolts (MV) Linear accelerator photons
ﬂ%mm'ﬁ%ﬁwmagﬁihma 62 - 76 Gy lapuiid
¥ uaz 2 Gy, 5Tudastanss ﬁauﬂﬂauﬁﬁhﬂ



anaad lWluwusnaayniasldiunsansiog
L&3NG28 Anterior facial with eyes shielded daw
ﬁvﬁ IAROILIII A DEI UL (upper lymphatic sta-
tion, retropharyngeal and subdigastric) ﬁa%ﬂ,u
WaULUA Two opposed lateral facial fieldsf lFane
Ui malnssayn nasmaneFiFlultianm 42
- 46 Gy WNMIvALIABILS el EUna
(spinal cord shielded) wazaz¥nmsanesIaLie
NSNS IR LS e unas (posterior lym-
phatic chains) @28 Electron beams luduaas
daninindasdnmnesmuisuazLsounile
ns:gﬂ%ﬂm%%aaﬁw (lower neck and
bilateral supraclavicular area) azlasumsanp o
#2833 Single anterior split field with median
shield anaUSunossdaiazludusmndas
wwoauazlogunaslaslFUSumse® 50 oy

[
' [

) a = ldl i =1
LS luidaniinmaala

M3ANTENeTaIIan

Atlaanniey l@sumsasiansfineu
yasRentusansuazdaunaine TauSurims
nazouluiaa 8.00 wifn1 wasnIMLaY
o msathatey 8 T2l

-N19ATIVNTNIUUDIADNSUTD G
lasinzidaa lwnaidenuiunizien

\iam Cortisol La#IAT79 Serum thyrotropin

(TSH), Free triiodothyronine (FT3) Waz Free

thyroxine (FT4) laold3% Chemiluminescent

(ECLIA) sheia3ad Elecsys® 1010 va3u3un

wasunasiuladinna

fuA1UnAvey TSH = 0.27 - 4.2 pU / mi*
FT4 =090 - 1.70 ng / dI*
FT3=0.18 - 0.46 ng / dI*

*= dnnfvasaulneindaysvesdtniusanas

™ o o
duladdng
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-NIAITIVNTNUVBIABANNIN LG

¥ laeAs Insulin tolerance test (ITT) lae
YinmMIaashort acting human Insulin (Humulin-
R Eli Lilly, Co.) laglfuwia 0.1 unit / kg azyin
mM3lanziioalanian plasma glucose WAz
cortisol 1381 0, 30, 60, 90 W1l Waasla insulin
ﬂ%aﬂaun'jni{ﬁ'\gﬂa pfiomsfeUndfiadu ms
maauﬁm:ﬁadﬁaw'sgﬂﬁammaﬁ:ﬁm{ﬁmah
Faaasniwsalinfy 40 mg % uAdIwIad
Tia i Feazldameavas insulin ﬁgjﬁuﬁa 0.15 -
0.2 unit / kg Iwiwdziwanianzsihanal
\Raadn sUnduesmInesey ITT Ao
Serum cortisol fNNAIASAWNGL 20 pg / d
Tugnefiinnaznazihanaludendn aaunns
nagau ACTH stimulation test Huvihlagmsaa
gasluu ACTH niduRaaduianziieag
srauvaszaslun Cortisol fitaan 30 Wit 60 wfl
MufaL Aunduasmaneseuldaud ey ITT
msaamaigesluutiudanfivinnsianzean
ma:gnﬁ’lmﬁul.l,unﬁ’uﬁl,l,a:Lﬁu"lﬁﬁqmmﬁ -20
DI AL T UFIUNTZNIATNMIATIVT AR VB
gaslunlasrinmsaTiasaudn Serum cortisol

1Y

@835 Enzyme immunoassay (EIA)

ad A A
ADNITNVIAD G

fineing G]ﬁ):gnl,mm'lugﬂmaa@hﬁmﬁu +
4 )
ALUBILLUNNIATIIU (Mean + SD) &IuN13
a 6 aan 9 f A
aNsRa N Iaiaazls Student 's t - test 1N
naReUaNNAFIUFEIWMILTBUBUA LA 9
A i a a a . @
AlnadamIiiaanuRalnduasdausosand
uazdaununlald Chi-Squares Waz Fisher
exact test MInasaulTUULREING Uazd p

PR \ A L Aw o @ an
values 1¢n1 0.05 zhailnB AINIRDR
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33 M 21 59 72 T > — N 4
34 M 50 24 71.8 — — > N 4
35 F 60 45 70 — — — N 3
36 M 62 47 70 T &~ — N 3
37 M 55 46 107 > — — N 4
38 M 39 56 70 T &~ — N 4
39 M 59 27 66 — — — N 3
40 M 55 24 70 — — — N 4
41 M 19 30 70 T — — N 4
42 F 30 22 74 — > — N 4
43 M 48 120 72.5 — > \L A 4
44 M 55 47 70 > — > A 3
45 M 37 24 69 — »L — N 4
46 F 34 44 70 T > — N 4
47 M 50 66 74 — — — A 4
48 F 40 83 64 T \L xL N 4
49 M 38 47 68 — sL > N 4
50 M 53 35 66 > Jz — N 4
51 F 44 24 70 & \L — N 4
52 F 33 37 70 — ~L ~L N 4
53 F 57 108 74.5 T sL \L A 4
54 F 25 63 76 T \L sL N 4
55 M 57 40 70 — sL — N 3
56 M 42 38 66 — \L — N 4
57 M 60 47 70 — \L < N 4
58 M 41 80 65 = \L — N 3
59 M 54 95 70 — »L — N 4
60 M 49 192 66 > \L > N 1
MEAN 44.2 55.2 70.7

SD 12.5 34.5 54

RFI = Radiation free interval

TD = Total dose

ACTH = ACTH stimulation test

ITT = Insulin tolerance test

N or <> = Normal, sL = Decrease, T = Increase, A = Abnormal,

F = Female

M = Male
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& o ol o . @ a a
AITNN2 LLs’*Tﬂ\‘lT\]’]W]u‘]Ja\‘]Fdﬁflﬂ’]’)zﬂﬁiﬂ’]d’lu’ll'eN(ﬂE]SJﬁEJ?E] Uﬁwﬂﬂﬂﬂ

ANURaUNa LWEATE) RIGATIN TTIRYA (%)
Primary hypothyroid 1 5 6 (10.0)
Central hypothyroid 9 5 14 (23.3)
Subclinical hypothyroid 6 5 11 (18.3)
Thyrotoxicosis 1 1 2 (3.3)

4 ° ol o ' a a
MITIN3 memmumaangﬁm’a:msmmwuawawmnvlwﬂﬂnm

aNNHaUNG WA LNAATY TIUNINNA(%)
Adrenal insufficiency 5 3 8 (13.3)

{ ar A -~ = 1 a o ' gl = a
A1TNN4  URASad tmﬁamwamamim@m'g:mimmumamauﬁma Uﬁwﬂﬂﬂ(ﬂ

gﬁﬁﬂﬂﬂa gﬁﬂna Significant
LWE T8 16 19 NS

WNE AT 15 8 (P=0.2)
mqm?immmﬂﬁ%’ummm%’a%( 1) 43.3+13.1 | 45.9+11.4 NS
Radiation free interval ( \daw) | 55.9+34.2 | 53.9+35.9 NS
Usnussanlesu ( oy ) 70.9+65 | 70.3x2.4 NS

= o daa a ) a o ) a a
fM139N5 LLaﬂ\ﬁj"ﬂﬁlU‘ﬂNaYI'EWE‘]@aﬂ’ﬁLnﬂﬂ’n:ﬂ"ﬁ'ﬂ'}ﬂqu"ﬂﬂdﬂaﬂﬂuqnvlﬂﬂﬂﬂﬂﬂ

JhfeUnd | fAUnd | Significant
VNFE T8 5 31 NS

WNE AT 3 21 (P= 0.82)
mqmﬁwm:vlﬁ'?un'ﬁmm%‘o% (1) 42.0+14.5 | 4464123 NS
Radiation free interval (Laau) 67.3+39.2 | 53.3+33.8 NS
USnussEnlesy ( Gy ) 71.0¢25 | 70.745.8 NS
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713571976 memmﬁﬂuaamnﬁu,a:mn'mmmmaa;Eﬁﬁm’;z@iawmnvlmﬁwmﬁmﬂna
2IMIUEAY ;Eﬁmamsmam?mmM gﬁwammﬂmﬁaaﬂ_ﬂ@
wazdianns (%) wazlonms (%)

Weakness 12.5 15.4
Fatigue 12.5 19.2
Anorexia 12.5 7.7
Joint pain 12.5 3.9
Postural dizziness 37.5 9.6

o ' i wiel - & s e
AITNNT LLﬁG]Gﬂ’J’]&Iﬁ"DENEJ’]ﬂ’]iLLﬁZQ’]ﬂ’]iLLﬂG]G’HEJ\‘Ifgd‘ﬂf]ﬂ'ﬂ&lNﬂﬂﬂ@lluﬂ’liﬂ’ld’]wﬂad(ﬂE]ﬂJﬁEliE]UGT

ool

7

INIUEAY HNHANIATIAREARALNG HnamMInTIuReaUnd
uazlanms (%) uazdlany (%)

Decrease sweating 8.6 8.6
Cold intolerance 19.0 17.2
Decrease hearing 104 17.2
Hoarseness 12.1 3.5
Weight gain 5.2 121
Constipation 5.2 8.6
Muscle cramp 5.2 1.7
Paresthesia 3.5 3.5
Slow reflex relaxation 8.6 8.6

MNeNT19 1 diTumsfinsudaiu
WA 36 3 mqmﬁn 47.1+11.3 T wwandv
24 1B mqmﬁu 39.9+13.2 T Yunmssanle
Sulady 70.7+5.4 GY szmziianlasaied
55.2+34.5 LGiat

AMNAT97 2

a v a s (3

UNANIZTEIBNaTINL
¢ (hypothyroidism) Yanua 31 IBIININUIN
anan 60 MoAnuiosas 51.6 ludwaniiny
318w Primary hypothyroid $113% 6 318 @il
Jouaz 10.0 waz Central hypothyroidism $1147%
14 Mufailusausz 23.3 HiAan1iz Subclini-

cal hypothyroidism $7%43% 11 718 NI NUIB

vanue 60 Mudaiiuionas 18.3 LLa:wugJTﬁL‘TJu
Aawaniduie (thyrotoxicosis) 2 TufaLlln
Jouaz 3.3

a13197 3 wup‘?ﬁﬁmwﬁmﬂnmumiﬁ’]
INuvasdaunnaInla (Adrenal insufficiency)
WM 8 MEMEIIMIUNIRLA 60 TH (laun
7 2, 5, 6, 21, 43, 44, 47, 53) AaiTutenaz
13.3 udadwwame 5 38 wands 3 1o ]
1hemefl 2, 53 fianTsmsynnuessaunuan
leRaUndhunumafanssusesdvinnudily
LIRUAEINY

|
NMTWN 4 U85 LRI ILLSuuLfisy
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@ ' Aa ) a A a
aulydny gnanadanminaaNuEaln&@vs
AONTUIOUALREAANRNINIALALA LNA T8
o o = v o o a
Usaadsd agwdsrneldTuiifuastfinaig
Av ve P ' L ' \ A o
Alasuiasy wuinlidenuwandrsasnading

fAYNWFNANIFBINGY

o P '
NN 6 UITAITIN 7 TWUI

. v . ad
amIuazaMIuaadlugniianuiadninadey
] s [} v 1 1 WA ) v
winlauazsantoasd Wldwutesnidnlald

fianuRedn@asnsiadslnuimayneana

a v
unasUnan1sIspuazyalanauns
ANuRaUN@Vad Hypothalamic -
. e .
pituitary function aansaialulaniunan
o da A a o A« &
msmmoamnmﬂmﬂugmumﬂu‘[‘smuaaﬂn
(4_14) ;U al v 1 e
Tnawas wanaNUgIiEwnuIgUanIve9
nzaasluudanlaanaddn (symptomatic
hypopituitarism) azwuvaslugiouzisauTiam
waslwsaaynMnaINMIldTumMIineeay
NIPNBIIRNLED 2 - 5 71819
finmifinsniamavinuvesdanle
suaauaz lalymmdalugag 5 Unendsmsang
%’a?zgﬁa Uu:ﬁou%nmwé’a‘[wswgm‘hmu 317
a dA s a 1 L3
las i asazn suusiin devldauasualaly
sauadalszunn 3,979 + [178 cGy uas
6,167 = 1] 112 cGy audraunwuimasain
= -1 a a 1 a ) v nl‘
5 U feanuAaUnfainadineianweinInas
Growth Hormone Yauas 63.5, Gonadotropin
Jauaz 30.7, Corticotropin Sapias 26.7 Waz
Thyrotropin  Yapay 14.919
Yo a ) o &
wannidaiimsdnmlugdisiiasen
o AV vo o o
YPIRNDITIUIN 32 378 N GTUMIABSIF
a A @ A
mnmﬁmﬂﬂwwmm&ﬂw‘lﬂ 2-137 Hpua
Qe A ¥ s 1 )
Foangihelatuaglugas 3,960 - 7,020 cGy
Indihedulngnionasannnisaneading
anuRadndvainIvinusasdauldauasias
Q- A Ll
leldmandiafiwurasgadie Gonadal dysfunction

$ouay 61 uarMITEusaNaINIIUa Souas 28
sumnnAadndiEniaslumnausessdes
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