Alternative antiandrogen therapy

differences in the distribution of age, initial PSA range, biopsy Gleason
score, TNM categories,” and clinical stage between the two studies.’ We
speculate the homogeneity of patient background in the two retrospec-
tive studies explains the similarity of results for the PSA response at
3 months after the initiation of hormonal therapy (overall CR or PR
rates in our study and the previous study were 95.0% and 95.7%,
respectively), as well as the duration of response (months) based on
antiandrogen administration (BCL: 7.6 % 7.8 months [our study]
versus 9.3 *+ 6.0 months [Kojima et al®); FLT: 13.9  14.7 months
[our study] versus 14.6 *+ 10.3 months [Kojima eral®}; CMA:
.17.0 = 17.5 months [our study] versus 29.4 = 38.3 months [Kojima
etal®]).

The similarity of patients’ backgrounds also resulted in a similar
‘positive AWS rate after CAB as the first-line hormonal therapy (33.3%
[10/30] in this study compared to 35.8% [19/53] in Kojima ef al%).
Interestingly, the positive AWS rates after second-line therapy also were
similar (7% [1/15] in this study versus 8.0% [2/25] in Kojima et al.5).
Similarly, the results of first-line hormonal therapy (CR and PR} did not
significantly affect the AWS response rate (31.5% versus 36.3% in this
study, 30.0% versus 42.9% in Kojima ez al.?). Qur results enhanced the
evidence that the primary PSA response could not predict the AWS
response. ’

In the results regarding the change of antiandrogens between first- ‘

and second-line therapy, the overall effective rate in our study was
= 12% higher than that in the previous study (51% versus 39.6%,
P =0.52). The reason for the higher rate in our study might originate
from the difference in the effective rate concerning cases in which
antiandrogen administration was added in second-line therapy (71% in
our study versus 46% in Kojima et al.%), In our series, the effective rates
from CMA to non-steroidal antiandrogen (FLT or BCL) and from
non-steroidal antiandrogen to CMA. were 83% (5/6) and 14% (1/7),
respectively, while those in Kojima et al. were 36% (8/22) and 0%
(0/4), respectively (Fig. 1).5 Interestingly, the effectiveness in the
change from CMA. (steroidal) to non-steroidal antiandrogen (BCL or
FLT) revealed a higher rate (46%, 13/28, when combining the two
studies®) compared with the rate from non-steroidal to CMA (9%, 1/11,
when combining the two studies®). Furthermore, no case where the
patient went from the non-steroidal antiandrogen to CMA was effective
in the change of antiandrogen from second- to third-line therapy (0%,
0/7) in our study or Kojima et al.* Combining the two sets of results, we
speculate that the change to CMA might be less effective compared
with the change from CMA to a non-steroidal antiandrogen. However,
in the change in first- and second-line therapy, the effectivé rates
between our study and Kojima ef al.’s study revealed similar results in
the change from non-steroidal to other non-steroidal antiandrogens
(43% [20/46] in our study and 50% [7/14] in the Kojima et al.%). The
PSA response rates in the change from FLT to BCL were previously
reported as being from 38.5-42.9%.%* Considering other results,
second-line AAT, from non-steroidal to non-steroidal, was effective in
a substantial number of men with advanced prostate cancer, regardless
of differences in their race. In 2006, Lam et al. demonstrated that there
was no report of responses of FLT following BCL. therapy.’ However,

Kojima et al. already have reported that FLT  was effective as an alter--

native antiandrogen for relapse treatment with BCL in Japanese men.’
Combining this report’s results with the results from our study, we also
found that FLT was effective after relapse with BCL.

As is well-known, androgen receptor (AR) mutation might play a key
role in AWS.'*" Suzuki reported that AR hyper-activated mutation
might cause so-called anti-AWS.? In addifion to the occurrence of
AWS, AR mutation, such as the codons 877 and 741, might influence
the effectiveness of AAT'™® Primary non-steroidal antiandrogen
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administration in time might select for mutant AR, which can be stimu-
lated by this agent but inhibited by the alternative non-steroidal anti-
androgen.® The fesults of this study revealed that previous antiandrogen
treatment altered the response to subsequent hormonal therapy.

In this study, the cause-specific survival rate of second-line respond;
ers in all cases, as well as the cases with stage D disease, was signifi-
cantly better than that of the non-responders. Kojima et al.’s study also
revealed significant differences between the responders and non-
responders.” These two studies might lead to the speculation that other
options, such as chemotherapy and experimental trials, need to be
examined in non-responders without choosing third-line hormonal
therapy. Furthermore, it is very important to predict the response of
second-line therapy. Similar to Kojima et al.’s results,” pretreatment
parameters, such as age, clinical stage, and pretreatment PSA value,
could not predict the response of second-line therapy (data not shown).
However, our result showed a certain correlation between first-line
responsiveness (PSA. CR) and second-line responsiveness. The PSA
response after first-line therapy might be a possible parameter in pre-
dicting the response of second-line therapy, combining the data from
Kojima et al® with our results. Based on their data, the proportion of
responders in second-line therapy who had achieved PSA. CR (14/21)
also was higher than those without CR (14/33, P =0.08).

To clarify whether the PSA response can be a critical factor prior to
second-line A AT, further analysis with a larger number of men will be
necessary.
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Sentinel Lymph' Node Biopsy for Breast Cancer Patients after Neoadjuvant Chemotherapy : Kinoshita

T*, Fukutomi T*?, Seki K** (*»?Surgical Oncology Division, **Department of Pathology, National Cancer

Center)
Despite the increasing use of both sentinel node biopsy and neoadjuvant chemotherapy in patients with

. operable breast cancer, there is still limited information on the feasibility and accuracy of sentinel node

biopsy following neoadjuvant chemotherapy. So, the feasibility and accuracy of sentinel lymph node (SLN)

biopsy for breast cancer patients with clinically node negative after neoadjuvant chemotherapy (NAC) has

been invesfigated' under the administration of a radiocolloid imaging agent injected intradermally over a
tumor. Also, conditions which may affect SLN biopsy detection and false-negative rates with respect to
clinical tumor response and clinical nodal status before NAC were also analyzed. '

Our results show that SLN identification rate and false-negative rate after NAC are similar to those in
nonneoadjuvant studies.
Key words - Breast cancer patients, After neoadjuvant chemotherapy, Sentinel node biopsy
Jpn J Breast Cancer 21(2) @ 135~139, 2006
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Background: Despite the increasing use of both sentinel lymph node (SLN) biopsy and neoadjuvant
chemotherapy (NAC) in patients with operable breast cancer, information on the feasibility and accuracy
of sentinel node biopsy following neoadjuvant chemotherapy is still quite limited. Therefore, we investi-
gated the feasibility and accuracy of sentinel lymph node biopsy for breast cancer patients after NAC.

Methods: A total of 104 patients with Stage II and IIT breast cancers, previously treated by NAC, were
enrolled in the study. All patients were clinically node-negative after NAC. The patients underwent SLN
biopsy, which involved a combination of an intradermal injection of radiocolloid and a subareolar injection
of blue dye over the tumor. This was followed by completion axillary lymph node dissection (ALND).

Results: SLN could be identified in 97 of 104 patients (identification rate, 93.3%). In 93 of the 97
patients (95.9%), the SLN accurately predicted the axillary status. Four patients’ SLN biopsies were false
negative, resulting in a false-negative rate of 10.0%. The SLN identification rate tended to be lower among
patients with T4 primary tumors prior to NAC (62.5%). i )

Conclusion: The SLN identification and false-negative rates were similar to rates in non-neoadjuvant
studies. The SLN accurately predicted metastatic disease in the axilla of patients with tumor response fol-

- lowing NAC.
Breast Cancer 14:10-15, 2007.

Key words: Sentinel node biopsy, Neoadjuvant chemotherapy, Breast cancer, Intradermal injection

Introduction

Currently, the status of the axillary lymph
nodes is the most important prognostic indicator
for breast cancer and helps guide the physician in
adjuvant therapy. More than 40 peer-reviewed
pilot studies, published between 1993 and 1999,
have established the validity of the SLN biopsy
technique for clinically node-negative breast can-
cer” and SLN biopsy has become the standard of
care for axillary staging in such patients.

‘Recent studies report identification rates
greater than 90% and false-negative rates ranging
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gy National Cancer Center Hospital, 5-1-1, Tsukiji Chuoku, Tokyo
104-0045, Japan
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Abbreviations:

SIN, Sentinel lymph node; NAC, Neoadjuvant chemotherapy;
" ALND, Axillary lymph node dissection
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from 2 to 10%%®. To ensure a high SLN identifica-
tion rate and a low false-negative rate, some rela-
tive contraindications for SLN biopsy have been
established, including T3 or T4 tumors, multicen-
tric or multifocal lesions, a large biopsy cavity, pre-
vious axillary surgery, previous chest-wall irradia-
tion, and NAC*®.

The application of SLN biopsy in NAC patients
may identify, as in non-neoadjuvant chemotherapy
groups, patients who do not necessarily require an
AIND. Several studies have evaluated the use of
SLN biopsy in patients with breast cancer after
NAC, but the results have been varied and incon-
clusive®®,

Recently, the American Society of Clinical
Oncology panel concluded that there are insuffi-
cient data to recommend SLN biopsy for patients
receiving preoperative therapy, although SLN
biopsy after preoperative systemic chemotherapy
is technically feasible'. It is possible that the
tumor .response to chemotherapy may alter or




Breast Cancer Vol. 14 No. 1 January 2007

interrupt the lymphatic drainage, thus causing
lower SLN identification rates and higher false-
negative rates than in non-neoadjuvant studies.
We hypothesize that the lymphatic flow within the
skin lesion overlying the tumor is less damaged
by chemotherapy than that in the parenchyma
. surrounding the tumor, except in T4 tumors.
Thus, the usefulness of SLN biopsy with intrader-
mal radiocolloid injection for patients with NAC-
treated breast cancer has yet to be established.

The objective of this study was to determine
the feasibility and accuracy of SLN biopsy using
intradermal radiocolloid injection over the tumor
in clinically node-negative, NAC-treated breast
cancer patients.

Patients and Methods

Between May 2003 and October 2005, 104
patients with T2-4N0-2 breast cancer underwent
NAC with SLN biopsy plus ALND performed by a

_single surgeon. The pathologic diagnosis was
established by core needle biopsy in all patients
prior to NAC,

Patients under 65 of age received four cycles of
5FU (500mg/m?®) / epirubicin (100mg/m?) /
cyclophosphamide (500mg/m?) (FEC), plus
twelve weekly cycles of paclitaxel (80mg/m?).
Patients over 65 years of age received twelve
weekly cycles of paclitaxel (80mg/m®) alone. After
NAC, we enrolled the 104 clinically node-negative
patients into this study.

Lymphatic mapping was performed using a 3
ml combination of blue dye. (Patent blue V®, TOC
Ltd., Tokyo, Japan) and 30-80 megabecquerels of
technetium-99m-labeled Phytate (Daiichi RI Labo-
ratory, Tokyo, Japan). One day prior to surgery,
the radiotracer was intradermally injected into the
area overlying the tumor, while blue dye was intra-
operatively injected into the subareolar site. For
nonpalpable lesions, injections were performed
using mammographic or ultrasonic needle local-
ization. Sentinel lymph nodes were identified as
blue stained, radioactive, or both. SLN biopsy was
then followed by a standard level I/II ALND. For
32 patients, lymphscintigraphy was also per-
formed prior to NAC, and was compared to lym-
phatic mapping after NAC.

All sentinel nodes were histologically evaluated
by creating 3-5 mm serial sections and staining
with hematoxylin and eosin (H&E). Lymph nodes
submitted as part of the axillary dissection were

Table 1. Patient demographics

Number of patients

Age (years)

Mean 50.2

Range 2777
Clinical tumor size (cm) *

Mean 4.89

Range 2512
Tumor classification*

T2 61 (58.7%)

T3 35 (33.6%)

T4 8 ( 7.7%)
Lymph node status*
" NO 54 (52.0%)

N1 ; 40 (38.5%)

N2 10 ( 9.5%)
Tumor type

Invasive ductal 102 (98.1%)

Invasive lobular 2 ( 1.9%)
Type of NAC

FEC plus paclitaxel 100 (96.2%)

paclitaxel alone ) 4(3.8%)
Clinical response of the tumor

CR 55 (52.9%)

-PR 41 (39.4%)

SD 8 (1.7%)
Pathological response of the tumor

pCR 23 (22.1%)

pINV ) 81 (77.9%)
Pathological nodal status

" Negative 60 (57.7%)

Positive 44 (42.3%)

*Before NAC.

pCR = pathological complete response; pINV = pathological
invasive.

CR = Complete response; PR = Partial response; SD= Stable
disease

submitted in their entirety and evaluated using
standard H&E staining. '

Results

The patient characteristics, type of chemother-
apy, clinical response of the tumor, and pathologi-
cal findings are summarized in Table 1. All
patients underwent breast-conserving therapy or -
mastectomy and were clinically node-negative at
the time of operation.

Based on lymphscintigraphy studies before
and after NAC, the results of lymphatic mapping
were quite similar in 30/32 patients, as shown in
Fig 1. SLN were not detected in two cases with a
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Fig 1. Lymphscintigraphy before and after NAC (a and 1b, respectively) revealed one sentinel

node at the axilla. The bone scintigram was performed simultaneously to detect bone

metastasis.

Table 2, Results of sentinel node biopsy

Table 4. Comparispn of lymph node status of SLNs
and non- SLNs among tumor classifications

Number of ﬁatieuts before NAC

Total no. of patients 104 T2 (n=59) T3/T4 (n=38)
SLN identified 97 (93.4%)
SLN positive 36 (34.6%) Non- SLN status
SLN was only positive lymph node 16 (44.4%) SLN status Positive =~ Negative Positive  Negative
SLN identification method

Radiocolloid and blue dye 91 (87.5%) Positive 7 7 - 13 9

Blue dye only 13 (12.5%) Negative 2 43 2 14

SLN identified, SLN identified,
Table 3. Comparison of lymph node status of SLNs 59/61 (97%)' 38/43 (88%)_
and non-SLNs (n=97) False-negative rate, False-negative rate, 8%

Non-SLN status
SLN status Positive Negative
- Positive ’ 20 16
Negative 4 57

False-negative rate, 10%; overall accuracy, 96%;
negative predictive value, 93%; positive predictive value, 100%

T4d primary tumor.

As seen in Table 2, the overall SLN identifica-
tion rate was 93.4% (97 of 104). Of the 97 patients
in whom an SLN could be identified, 36 (34.6%)
had positive SLNs. In 16 of these patients (44.4%),
the SLN was the only positive node. SLNs were
identified by both radiocolloid and blue dye in 91

‘patients (87.5%) and by blue dye alone in 13

patients (12.5%). ‘ ‘

The pathological status of the SLNs and non-
SLNs is outlined in Table 3.

The SLNs accurately predicted axillary status
in 93/97 patients (95.9%). Four patients had false-

12

13%

negative SLN biopsies, a false-negative rate of
10.0% (4/40). Fifty-seven patients had pathologi-
cally negative SLN or non-SLN.

The pathological status of the SLNs and non-
SLNs was analyzed according to tumior classifica-
tions before NAC, clinical lymph node status
before NAC, and the response of the tumor after
NAC. - :

In T2 tumors before NAC, the SLN identifica-
tion rate was 97% (59 of 61), and 2 patients had
false-negative SLN biopsies, or a false-negative.
rate of 13%. In T3 and T4 tumors, the results were
88.4% (38 of 43) and 8%, respectively (Table 4).
The SLN identification rate tended to be higher in
patients with a T2 primary. tumor before NAC
than in those with T3/T4 primary tumor before
NAC, but the difference was not statistically sig-
nificant. '

In the SLN biopsy results, there was no signifi-
cant difference between nodal status prior to
NAC. -
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Table 5. Comparison of lymph node status of SLNs and
non- SLNs among nodal status before NAC

Table 6. Comparison of Iymph node status of SLNs and
non- SLNs among clinical response after NAC

NO (n=52) N1/N2 (n=45) CR (n=50) PR/SD (n=47)
Non- SLN status Non- SLN status

SLN status Positive  Negative . Positive Negative SLN status Positive  Negative Positive Negative
Positive 4 .8 16 8 Positive 6 5 14 11
Negative 2 - 38 2 19 Negative 2 37 2 20

SLN identified, SLN identified, - SLN identified, SLN identified,

- 52/54 (96%) 45/50 (90%) 50/55 (91%) 47/49 (96%)
False-negativerate, ~ False-negative rate, 7% Falsenegativerate,  False-negative rate, 7%
14% ' 15%

Table 7. Success rate of sentinel node identification according to tumor characteristics

No. of Attempted Success Rate (%) P
Tumor classification
T2 61 97% N.S.
T3 35 4%
T4 8 63 %
Clinical nodal status _
Negative 54 96 % N.S.
Positive 50 0%
Clinical tumor response
CR 55 91% N.S.
PR/SD 49 96 %
Pathological tumor response
pCR 23 91% - . N.S.
pINV 81 94 % ’

In the patients with clinically negative lymph
nodes (NO) before NAC, the SLN identification
rate was 96.3% (52 of 54), and two patients had a
false-negative SLN biopsy, a false-negative rate of
14%. In the patients with clinically positive lymph
nodes (N1/N2), the results were 90% (45 of 50)
and 7%, respectively (Table 5). In the SIN biopsy
results, there was no significant difference

‘between nodal status prior to NAC.

For patients with complete tumor response
(CR) after NAC, the SLN identification rate was
91.0% (50/55) and two patients had false-negative
SLN biopsies, resulting in a false-negative rate of
15%. - For patients with partial tumor response
(PR) and stable disease (SD), the results were
96.0% (47/49) and 7%, respectively (Table 6). The
SLN identification rate tended to be lower,
although the difference was not statistically signif-
icant, after NAC in patients with CR after NAC as
compared to those with PR and SD.

There was no significant difference in the false-

negative rate according to the tumor classification
before NAC, the clinical lymph node status before
NAC, or the tumor responses after NAC.

There was also no significant difference in the
success rate of SLN identification according to
tumor classifications before NAC, the clinical
lymph node status before NAC, the clinical
response of the tumor after NAC, or the pathologi-
cal response of the tumor after NAGC, although the
success rate tended to be lower in patients with a
T4 primary tumor (Table 7).

Discussion

Although the use of SLN biopsy has dramati-
cally increased over the past several years, and
some experienced surgeons are performing this
procedure without completing axillary dissection,
it is unlikely that SLN biopsy will bécome the gen-
erally accepted standard of care in axillary staging
until results from ongoing randomized trials

13
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Table 8. Studies of SLN biopsy after NAC

Sentinel Lymph Node Biopsy for Breast Cancer Patients after Neoadjuvant Chemotherapy

No (%) of

No. of Tumor successful SLN  False

patients  Stage size (cm) biopsies negative (%)
Breslin et'al,2000 © 51 Tor I 50 43 (84.3) 3(12)
Miller et al, 20027 35 T1-3NO 35 30 (86.0) 0(0)
Stearns et al,2000 ® 34 T34, any N 50 29 (85.0) 314
Haid et 21,2001 ° 33 T1-3, any N 33 29 (83.0) 0(0)
Julian et al,2002 * 31 Torl NS . 29 (935) 0(0)
Tafra et al, 2001 # 29 Any T, NO NS 27 (93.0) 0(0)
Nason et 21,2000 * 15 T24, NO NS 13 (87.0) 3(33)
Shimazu et al,, 2004 * 47 HorIII 45 44 (93.6) 4(12)
Current study © 104 T2-4, any N 49 97 (93.0) 4 (10)

demonstrate the equivalence of this procedure
with axillary dissection in terms of axillary recur-
rence and overall survival. At the same time, it is
unlikely that the value of sentinel node biopsy fol-
" lowing NAC will be established®. The main reason
for this is that only a small proportion of operable
breast cancer patients currently receive NAC,
making a randomized trial quite difficult. Another
reason is that when the results from the ongoing
randomized trials are disclosed, if they are favor-
able towards the SLN biopsy procedure, the
majority of surgeons will extrapolate the applica-

bility of these results to patients who have

received NAC. Thus, it is quite possible that
demonstrating the feasibility and efficacy of SLN
biopsy after NAC will depend on the retrospective
data of single-institution experiences.

NAC can reduce tumor size and significantly
increase the ability to perform breast-conserving
therapy'®®. After NAC, axillary downstaging is
similarly affected. NAC with anthracycline/
cyclophosphamide-containing regimens has been
shown to neutralize the involved axillary nodes in
about 30% of patients'®. The addition of taxanes to
anthracycline/cyclophosphamide-containing regi-
mens has increased the conversion rate to around

40%***, With the number of patients receiving -

NAC increasing, the question arises as to whether
SLN biopsy is an option for these patients. We
summarize the studies regarding SLN biopsy after
NAC in Table 8, but they are inconclusive®?.
Breslin et al.? reported a study of 51 patients who

underwent SLN biopsy after NAC and concluded.

that SLN biopsy following NAC is accurate. They
had an identification rate of 84.3% and a false-nega-
tive rate of 12.0%. Nason ef al.” reported a smaller

14

number of patients who hard received NAC, and
their identification and false-negative rates were
87.0% and 33.3%, respectively. They concluded that
SLN biopsy resulted in an unacceptably high false-
positive rate. However, in these small series, even
1 or 2 patients with false-negative SLNs can great-
ly affect the conclusions in a different direction.
We report here a study of 104 -patients who
received NAC and had an identification rate of -
93.4% and false-negative rate of 10.0%. We con-
clude in our study that SLN biopsy after NAC is
accurate and feasible even for large tumors and
patients with positive axillary nodal status before
NAC without inflammatory breast cancer.

It has been speculated that among patients
who have had their axillary lymph node status
downstaged by NAC, tumors also typically
respond to NAC and shrink so that damage to and
alteration of the lymphatic flow from tumor tissues-
to the axillary basin are more likely to occur. This
might then cause an increased false-negative rate
for SLN biopsy and a decreased identification rate
of SLN biopsy. However the hypothesis of the pre-
sent study is that the lymphatic flow around skin
lesions is rich and less influenced by the effects of
chemotherapy and tumor size than that in the
parenchyma surrounding the tumor. The lymph-
scintigraphy in this study results before and after
NAC demonstrated that the effect of NAC did not
at all change the lymphatic flow of the breast.

The results of our study suggest that SLN biop-
sy after NAC using intradermal injection of radio-
colloid is feasible and can accurately predict axil-
lary lymph node status for patients with clinically
negative lymph node status following NAC. This
procedure could help patients who have had their
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axillary lymph node status downstaged from posi-
tive to negative and patients with large tumors
qualify as appropriate candidates for SLN biopsy.
Further, multicenter studies, involving a larger
number of patients from a variety of clinical loca-
tions, will be required to fully establish the feasi-
bility and accuracy of SLN biopsy for patients with
breast cancer who have been treated with NAC.
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Abs'tract

Background° The feambrhty and accuracy of sentinel lymph node (SLN) biopsy examination for breast cancer patients withclinically
node-negative breast cancer after neoadjuvant chemotherapy (NAC) have been investigated under the administration of a radiocolloid
imaging agent injected mtradermal.ly over a tumor. In addition, conditions that may affect SLN biopsy detection and false-negative rates
with respect to clinical tumor response and chmcal nodal status before NAC were analyzed.

Methods: Seventy-seven patients with. stages II and Il breast cancer previously treated with NAC were enrolled in the study. All patients
were clinically node negative, after NAC. The patients then underwent SLN biopsy examination, which involved a combination of
intradermal injection over the tumor of radrocollord and a subareolar injection of blue dye. This was followed by standard level I/II axillary
Iymph node dlssectron. '

Results: Thé SLN could be’ 1dent1ﬁed in 72 of 77 patlents (identification rate, 93.5%). In 69 of 72 patients (95.8%) the SLN accurately
predicted the axillary status. Three patients had a false-negahve SLN biopsy examination result, resulting in a false-negative rate of 11.1%
(3 of 27). The SLN identification rate tended to be higher, although not statistically s1gmﬁcantly, among patients who had clinically negative
axillary lymph nodes before NAC (97.6%; 41 of 42). This is in comparison with patients who had a positive axillary lymph node before
NAC (88.6%; 31 of 35).

Conclusions: The SLN identification rate and false-negative rate were similar to those in nonneoadjuvant studies. The SLN biopsy
examination accurately predicted metastatic disease in the axilla of patients with tumor response after NAC and clinical nodal status
before NAC. This diagnostic technique, using an intradermal injection of radiocolloid, may provide treatment guidance for patients.
after NAC. © 2006 Excerpta Medica Inc All rights reserved.

Keywords: Sentinel node biopsy; Neoadjuvant .chemotherepy; Clinically node negative; Intradermal injecl:ion

Currently, the status of the axillary lymph nodes remains Recent studies report 1dent1ﬁcat10n rates of more than

the most important prognostic indicator for breast cancer- 90%, w1th false-negauve rates ranging from. 2% to 10%
and helps the physician in guiding adjuvant therapy. [2,3]. To ensure a high SLN 1dent1ﬁcat10n rate and a low
More than 40 peer-reviewed pilot studies published be- false-negative rate, some relatwe contramchcauons for SLN

tween 1993 and 1999 have established the vahdity of ) blOPSY examlnauon have bgen estab]lshed these mclude'IB
sentinel lymph node (SLN) biopsy examination technique or T4 tumors, multicentric or multifocal lesions, 2 large
for clinically node-negative breast cancer [1], and the blopsy cavrty, previous axﬂlary surgery, previous chest-wall
SLN biopsy procedure has become the standard of care irradiation, and neoadjuvant chemotherapy (NAC) [4,5].

for axillary staging in these patients. The application of SLN biopsy examination in NAC-
treated patients may, as in nonneoadjuvant chemotherapy
groups, identify patients who do not necessarily require an

*Conespondmg author. Tel.: +81-3-3542-2511; fax: +81-3~3542 3815, axillary Iymph node dissection (ALND). Several studies
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Table 1. .
Patient demographics
. Number of patients
Age,y
Mean 51.1
Range 27-75
Clinical tumor size, cm*
- Mean 4.82
Range 2.7-12
Tumor classification*
T2 50 (65.0%)
T3 24 (31.2%)
T4 3.(3.8%)
Lymph node status*
NO . 42 (54.5%)
N1 28 (36.4%)
N2 7(9.1%)
Tumor type
Invasive ductal 74 (96.1%)
Invasive lobular 3(3.9%)
Type of NAC
. - FEC plus paclitaxel 73 (94.9%)
Paclitaxel alone 4(5.1%)
Clinical response of the tumor :
CR : 41 (53.2%)
PR ' ' 28 (364%)
SD 8 (10.4%)
Pathologic response of the tumor
pCR ' 17 (22.1%)
‘pINV 60 (77.9%)
Pathologic nodal status
Negative 47 (61.0%)
Positive 30 (39.0%)

. CR = complete response; FEC = ﬁuorouracﬂ/f;pirﬁbicin/cycldphosph-
amide; PR = partial response; SD = stable disease; pCR = pathologic

complete response; pINV = pathologic invasive. - - =
. * Before NAC. . :

‘have evaluated the use of SLN biopsy examination in pa-
tients -with breast cancer after NAC but results are varied
and inconclusive [6-14].

Recently, several studies have shown the feasibility and
accuracy of SLN biopsy examination using peritumoral
injection of radiocolloid for patients with NAC-treated
breast cancer. However, false-negative rates varied consid-
erably :éirion'g these studies [6~13]. It is possible that tumor

response to chémotherapy may alter or interrupt thé lym-
phatic drainage, thus causing the lower SLN identification
rates and higher false-negative rates as opposed to honneo-
adjuvant studies. Our hypothesis is that the lymphatic flow
within the 8kin lesion overlying the tumior is less damaged
by the chemotherapy than that in the parenchyma surround-
ing the tumor, except in T4 tumors. This; the usefulness of
SLN biopsy examination with intradermal injection of ra-
diocolloid for patients with NAC-treated breast cancer has
yet to be established. IR

‘The aim of this study was to deterriiné the feasibility and
accuracy of the SLN biopsy procedure using intradermal
injection of radiocolloid over the tumor in clinically node-
negative NAC-treated breast cancer patients.

T. Kinoshita et al. / The American Journal of Surgery 191 (2006) 225-229

‘Methods

Between May 2003 and January 2005, 77 patients with
T2-4NO-2 breast cancer underwent NAC with SLN biopsy
examination plus ALND performed by a single surgeon.
The pathologic diagnosis was established by .core needle
biopsy examination in all patients.

Patients younger than 65 years of age received 4 cycles

of 5-fluorouracil (500 mg/m®)/epirubicin (100 mg/m®)/cy-
- clophosphamide (500 mg/m?) plus 12 weekly cycles of

paclitaxel (80 mg/m?), and patients older than 65 years of
age received 12 weekly cycles of paclitaxel (80 mg/m?)
alone, After NAC, we enrolled the 77 clinically node-neg-
ative patients in this study. , :
Lymphatic mapping was performed using a 3-mL com-
bination of blue dye (Patent blue V; TOC Ltd, Tokyo,

Japan) and 30 to 80 MBq of technétinm-99m-labeled )

Phytate (Daiichi RI Laboratory, Ltd, Tokyo, Japan). The
day before surgery, the radiotracer was injected intrader-
mally into the area overlying the tumor, and blue dye was
injected into the subareolar site intraoperatively. For non-
palpable lesions, injections were performed under mammo-
graphic or ultrasonic needle localization, Sentinel lymph
nodes were identified as being stained blue, radioactive, or
both. The SLN biopsy procedure then was followed by a
standard level I/IT ALND. o S

~ All sentinel nodes were evaluated histologically by sub-
mitting each node as a 3-mm to 5-mm serial section stained
with hematoxylin—eosin, Lymph nodes submitted as part of
the axillary dissection were totally submitted and evaluated
using standard hematoxylin-eosin staining.

Results

Patient characteristics, type of chemotherapy, clinical
response of the tumor, and pathologic findings are summa-
rized in Table 1. All patients underwent breast-conserving
therapy or mastectomy and were clinically node negative at
the time of surgery.

As shown in Table 2, the overall SLN identification rate

was 93.5% (72 of 77). Of the 72 patients in whom an SLN -

could be identified, 24 (33.3%) had positive SLNs. Within

Table 2 . C
Results of sentinel node biopsy examination
. Number of patients

Total number of patients s 1
SLN identified 72 (93.5%)
SLN positive - 24 (33.3%)
SLN was only positive lymph node 11 (45.8%)
SLN identification method

Radiocolloid and blue dye 53 (73.6%)
_ Radiocolloid only 11 (14.3%)

Blue dye only L 8(1L1%)
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Table 3 . Table 5
Comparison of lymph node status of SLNs and non-SLNs Comparison of lymph node status of SLNs and non-SLNs among nodal
SLN status Non-SLN status status before NAC
: i T , SLN status Non-SLN status
Positive Negative
‘ = 42 NIN2 (@ = 35
Positive 13 11 NOGm ) N2 @ ),
Negative 3 . 45 Positive Negative Positive Negative
False-negative rate = 11.1%. Positive 3 6 10 . ‘5
‘ ] ) Negative 1 31 2 14
. .. Total number of SLNs '
11 of these patients (45.8%), the SLN was the only positive identified 41 (97.6%) 31 (88.6%)
node. SLNs were identified by both radiocolloid and blue False-negative rate 10% 112%

‘dye in 53 patients (73.6%), by radiocolloid alone in 11
patients (14.3%), and by blue dye alone in 8 patients
(11.1%).

The pathologlc status of the SLNs and non SLNs is

shown in Table 3.

The SLNs accurately predlcted the axﬂlary status in 69
of 72 patients (95.8%). Three patiénts had a false-negative
SLN biopsy examination result, résulting in a falsé-negative
rate of 11.1% (3 of 27):Forty-five patients had pathologi-
cally negative SLNs and non-SLNs. - -

‘The. pathologic status of the SLNs and non-SLNs were
analyzed according to tumor classifications before NAC,
clinical lymph node status before NAC, and response of the
tumor after NAC, respectively.

In T2 tumors before NAC, the SLN 1dent1ﬁcat10n rate
was 94% (47 of 50), and 2 patients had a false-negative SLN
biopsy. examination result, resulting in a false-negative rate
of 14.3%, In T3 and T4 tumors, results were 92.6% (25 of
27) and 7.7% (2 of 27), respectively (Table 4). For the
results of SLN biopsy examination, there was no significant
difference between T2 and T3/T4 tumors before NAC.

In the patients with clinically negative lymph nodes (N0)
before NAC, the SLN identification rate was 97.6% (41 of
42), and 1 patient had a. false-negative SLN biopsy exami-
nation result, resulting in a false-negative rate of 10%. In the
patients with clinically positive lymph nodes (N1/N2), the
results'were 88.6% (31 of 35) and 11.2% (4 of 35);, Tespec-
tively (Table' 5). The SLN identification rate tended to be
higher, although not statistically s1gmﬁcanﬂy, among pa-
tients who had clinically negative lymph nodes before NAC
compared with patients who had posmve axﬂlary lymph
nodes before NAC e

Table 4
Comparison of lymph node status of SLNs and non-SLNs among tumor
classifications ‘before NAC .

For patients with complete tumor response after NAC,
the SLN identification rate was 92.0% (37 of 41), with 1
patient having a false-negatlve SLN biopsy examination result,
resulting in a false-negative rate of 12. 5%. For patients with a
partial tumor response and stable disease, the results were
972% (35 of 36) and 10.5% (1 of 36), respectively (Table 6).
The SLN 1dent1ﬁcat10n rate tended to be lower, although not
stahstlcally mgmﬁcanﬂy, among pauents with complete tamor
response after NAC, compared with partial tumor response and
pahents with stable disease after NAC.

_There was no 31gmﬁcant difference i in the false-negative
rate according to tumor classifications before NAC, clinical
lymph node status before NAC, and response of the tumor
after NAC.

Comments

ALND is the surgical standard for treatment of the axilla
in breast cancer patients. The rationales for ALND are.exact
staging and prognosis, regional control of the axilla, and the
possibility of improved survival. The extent of axillary
lymph node involvement is one of the, most important in-
dependent prognostic factors for recurrence and survival.
The SLN biopsy procedure is an accurate minimally inva-
sive method for axillary staging in early breast cancers. In
many clinics the SLN biopsy examination is replacing stan-
dard ALND because of minimal morbidity. However, with
the increasing size of tumors, lymphatic mapping becomes

Table 6
Comparison of lymph riode status of SLNs and non—SLNs among
clinical response after NAC -

. Non-SLN status -.

SLN status. SLN status Non-SLN status _
T2 (a = 50) T3/T4 (a,= 27) ' CR@=41) . . PRSD@=36) .
Positive = Negative Positive~ . Negative Positive’ - . Negative . Positive Negative
Positive 6 6 71 T s Positive 3 410 7
Negative 2 33 1. 12 Negative 1. 29 - 2 16
Total number of SLNs ) ) Total number of SLNs - : ’
" identified 4T 94%) 25 (92.6%). . identified .. | 37(902%) . 35 (97.2%)
False-negative rate 14.3% 77% False-pegative rate . 12.5% o 105% .
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Table 7
Studies of SLN biopsy procedures after NAC .

Number of Stage Tumor size, Number (%) of successful False

patients . cm SLN biopsy procedures negative (%)
Breslin et al [6], 2000 51 IT or I 5.0 43 (84.3) 3(12)
Miller et al [7], 2002 35 T1-3N0 35 30 (86.0) . 0(0)
Stearns et al [8], 2000 34 T3-4, any N 50 29 (85.0) 3(14)
Haid et al [9, 2001 33 ) T1-3, any N 33 29 (88.0) 00
Julian et al [11], 2002 31. Iord NS 29 (93.5) 0
Tafra et al [12], 2001 29 Any T, NO -NS - 27 (93.0) : 000
Nason et al [13], 2000 15 T2-4, NO NS 13 (87.0) 3(33)
Shimazu et al [14], 2004 47 ) Horm 45 44 (93.6) 4(12)
Current study 71 T24, any N 4.8 ) 72 (93.5) . 3(11)

NS == not specified.

less accurate [15,16]. NAC can reduce tumor size and sig-
nificantly increase the ability to perform breast-conserving
therapy [17,18]. After NAC, axilliry downstaging is affected
similarly. NAC ‘with anthracycline/cyclophosphamide-con-
taining regimens has been shown to neutralize involved axil-
lary nodes in about 30% of patiéhts [17]. The addifion of
taxanes to anthxécycline/cycl’dphbsphamide—céntaining reg-
imens has ircreased the conversion rate to arourid 40%

[19,20]. With the increasing number of patients receiving.

NAC, the question arises of whether the SLN biopsy exam-
ination is an‘option for these'patients. We summarized the
studies concerniing SLN biopsy examination aftet NAC in
Table 7, but they are inconclusive [6~14]. Breslin et al [6]
reported & study of 51 patients who underwent an SLN
biopsy examination after NAC and concluded that an SLN
biopsy examination is accurate after NAC. They had an
identification rate of 84.3% and a false-negative rate of
12.0%. Nason et al [13] reported on a smaller number of
patients who received NAC. Their identification rate vwas
87.0% and their false-negative rate was 33.3%, concluding
that the SLN biopsy examination. fesulted in an unaccept-
ably high false-positive rate. We have to undérstand that in
most of these- smiall- seriés, even1 or 2’ patients- with a
false-negative SLN node can sway the conclisions in a
different direction. We report a ‘study of 77 patients who
received NAC, and had an identification rate of 93.5% and

a false-negative rate of 11:.1%. We conclude in our study.

that an SLN biopsy examination after NAC is accuraté even
for large tumors and positive axillary nodal status before
NAC without inflammatory. breast cancer.

It has been speculated that among patients who have

their axillary lymph node status downstaged by NAC, tu-

mors also typically respond t0 NAC and shrink, so that
damage to and alteration of the lymphatic flow from tumor
tissues to the axillary basin are more likely to occur. This

‘may cause an increase in the false-negative rate for SLN

biopsy examination and a decreasing identification rate for
SLN biopsy examination. Our hypothesis. is that the lym-
phatic flow around the skin lesion is rich and less influenced
by the effect of chemotherapy and tuinor size than that in
the parenchyma around the tumot. Our results ‘Were not

significantly influenced by tumor size, tumor response, or
nodal status before NAC. : .

In conclusion, the. results of our study suggest that an
SLN biopsy procedure after NAC using intradermal injec-
tion of radiocolloid is feasible and' can predict axillary
lymph node status with high accuracy for patients with
clinically negative lymph node status after NAC. This pro-
cedure -could make patients who have had their axillary
lymph node status downstaged from positive to negative
and patients with large tumors appropriate candidates for an
SLN biopsy examination. - . .

Further studies involving a larger number of patients will
be required to establish fully the feasibility and accuracy of
the'SLN biopsy procedure for- patients with breast cancer
who have béen treated with NAC. o
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Treatment of lung'dam.age'

Ret‘rospectiVe analysis of: steroid thérapy for
rad1atlon induced lung injury in lung cancer patients.

Ikuo Sekme Mmako SumiP, Yoshmon [to®, Hll’OShl Nok1hara Noboru Yamamoto®?,
Hideo Kumtoha Ymchlro Ohe Tetsuro Kodama Nagahiro Sauo Tomohide Tamura

aDrvrsu')n of Internal Medicine and Thoracic Oncology, and bDivision of Radiation Oncology, Nat:anal Cancer Center Hospttal Tokyo, Japan

Abstract -

- Purpose: To disclose characteristics of lung cancer patients developmg radiation-induced lung injury treated w1th or
. without corticosteroid therapy. .. -

Methods and materials: Radiographic changes, symptoms, history of corticosteroid prescription, and clinical course -
after 50—70 Gy of thoracic radiotherapy were retrospectlvely evaluated in 385 lung cancer patients.

Results: Radiation-induced lung injury was stable without corticosteroid in 307 patients (Group 1), stable with
corticosteroid in 64 patients (Group 2), and progressive to death despite corticosteroid in 14 patients (Group 3). Fever
and dyspnea were noted in 11%, 50% and 86% (p < 0.001), and in 13%, 44% and 57% (p < 0.001) patients in Groups 1—3,
respectively. Median weeks between the end of radiotherapy and the first radiographic change were 9.9, 6.7 and 2.4 for
Groups 1-3, respectively (p < 0.001). The initial prednisolone equivalent dose was 30—40 mg daily in 52 (67%) patients.

"A total of 16 (4.2%) patients dled of radlatlon pneumomtls or steroid complication with a median survival of 45 (range,
8—107) days.
Conclusion: Development -of fever and dyspnea, and short interval between the end of radlotherapy and the first

radlographlc change were associated with fatal radjation-induced lung injury. Predmsolone 30—40 mg daily was selected

for the treatment in many patients.

© 2006 Elsevier Ireland Ltd. All rights reserved. Radmtherapy and Oncology 80 (2006) 93—-97
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Thoracic radllother‘apy is widely used fbr the curative and
palliative treatment of ling cancer. Radiation-induced lung

injury was first described as: early as 1922 [1,2], and two
types of lung injury, radiation pneumonitis and radiation -
fibrosis, were recognized in 1925 [3]. Radiation pneumonitis.

occurs in 5-15% of patients who have received radiation

_therapy for lung cancer. Its clinical symptoms are charac- -

terized by cough, dyspnea and fever developing between 1
and 3 months after the end of radiotherapy. Distinctive

radiographic changes of radiation pneumonitis are a

ground-glass opacification or diffuse haziness in early phase,
and then alveolar infiltrates or dense consolidation in late

phase in the region corresponding to the irradiated area” -

[4-7]: Radiation pneumonitis may persist for a. month.or
more and subside gradually. In severe cases, however,

pneumonitis progresses to death due to resplratory failure

within few weeks [4], .

Use of adrenocorticotropic hormone (ACTH) and corti-
sone for radiation pneumonitis inl a case was first reported
in 1951 [8], and 9 cases of radiation pneumonitis treated

. with cortisone therapy in the literature were reviewed in

1968 [9]. Although no case series or clinical trials of cortico-
steroid therapy have been reported since that time, pred-

- nisolone has  been given in patients with severe

pheumonitis in clinical practice. The initial dose of prednis-

. olone, approximately 30—100 mg daily, and very slow tapér-

ing schedule are in agreement among experts [4—6,10],
because early withdrawal results’in aggravation of pneumo-
nitis-[11—13]. There is no consensus, however, about crite-
ria to define when steroids are' required for radiation-
induced lung injury. The objective of this study is to disclose.
general. characteristics of. lung cancer patients developing
radiation-induced lung injury treated with or without corti-
costeroid therapy, to obtain data on the initiation criteria, .
dose, and taper schedule of corticosteroid therapy for fur-

ther prospective trials.

Patients and methods R
Consecutive lung cancer patients treated with thoracic .
radiotherapy at a total dose of 50—70 Gy in National Cancer

0167-8140/§ - see front matter © 2006 Elsevier Ireland Ltd. All rights reserved. doi:10.1016/j.radonc.2006.06.007
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Center Hospital between January 1998 and December 2003

were subjects of this study. We retrospectively reviewed

all chest X-ray films taken during 6. month period from the -

end of thoracic radiation to identify the first radiographic
change and its progress. History of corticosteroid prescrip-
tion, symptoms at the time of and one-month period after
the first radiographic change in a chest X-ray film, and clin-
ical course of radiation-induced lung injury were obtamed
from medical charts. The diagnosis of radiation-induced
lung injury was defined as radlographlc changes including
-opacification, diffuse haziness, infiltrates or consolidation
conforming to the outline of the sharply demarcated irradi-
ated area in a chest X-ray film. During clinical course, scar-
ring (fibrosis). was developed within the irradiated area
leading to a reduction in lung volume. In contrast, pulmon-
ary infection spreads through anatomical structure of the
lung, and the boundary of infiltrates corresponds to anatom-
ical boundary of the lung. For patients with fever, the radio-
graphical response to antibiotics was also evaluated.

Observed differences in the proportions of patients in vari- -

ous patient subgroups were evaluated using Chi-square test.
. Differences. between continuous variables were compared
usmg Mann—Whitney tests. The Dr. SPSS I 11.0 for Windows

software package (SPSS Japan Inc., Tokyo, Japan) was used

for all statistical analyses.

Results
Of 544 tung cancer patients receiving thoracic radlother-
apy at a total dose of 50-70 Gy, 111 patients were excluded
from this study because they were not evaluable: loss of fol-
low-up in 88 patients, early lung cancer progression in 18
- patients, chemotherapy-induced neutropenic fever and
- pneumonia in three patients, death ‘of bleeding from the
esophageal stent in one patient, and no chest X-ray films
available in one patient. In addition, 48 patients (11% of
433 evaluable patients) were also excluded because no radi-

ation-induced lung m]ury was noted. Thus, the subject of.

this study was 385 patients..

Of the 385 patients, 78 (20%) réceived comcostermd
therapy. for radiation-induced lung injury, and 307 did not.
Radiation-induced lung injury was stable without corticoste-
roid in the 307 (80%) patients (Group 1), stable or in remis-
sion with corticosteroid in 64 (17%) patients {(Group 2), and
progressive to death despite corticosteroid in 14 (4%) pa-
tients (Group 3). No difference in sex, total dose, intent

- of radiotherapy, and combination chemotherapy was noted
among three Groups, but median age of patients was higher

in Group 3 (Table 1). Fever was developed in 50% of patients
in Group 3 at the initial radlographlc change, and in 86% of
them during subsequent clinical course, while it was devel-
oped in only 11—12% of patients in Group 1 through their
clinical course (Table 2)..Dyspnea was developed in 57% of
patients jn Group 3 and in 44% of patients in Group 2 during
clinical course, while it was developed in only 14% of pa-
tients in Group 1 (Table 2). A total of 88 patients developed
fever at the initial change in chest X-ray and/or during sub-
sequent clinical course. Of these, 43 patients received anti-
biotics, but no radiographical response was obtained in
these patients. Five (2%) and seven (2%) patients in Group
1 developed bloody sputum and chest pain, respectively,

- but none in Group 2 or-3 developed these symptoms. The

average interval of chest X-rays taken between the start
of radiotherapy and the first appearance of radiographic
change was 1.7 weeks for group 1, 1.3 weeks for group 2,
and 0.9 weeks for group 3 (P < 0.001, Table 3). Interval be-
tween the end of radiotherapy and the first change in a
chest X-ray was shorter in Group 3 than in Group 2 or Group
1 (Table 3). Of 57 patients in whom the first radiographic.
change was noted within three weeks, 9 (16%) died of pneu-
monitis, while radiation-induced lung injury that occurred
10 weeks or later after the end of radiation was easily man-
aged with or without steroid therapy (Table 3). Oxygen con-
tent in the blood at the start of steroid therapy was
exammed in70 patlents of Groups 2 and 3 Oxygen content
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was slightly decreased (Pa02 = 70—74.9 Torr) in 12 (19%) pa-
tients of Group 2 and one (7%) patient of Group 3, and mod-
erately to severely decreased (Pa02<69.9Torr or
Sp02 < 92%) in 21 (33%) patients ‘of Group 2 and 7 (50%) pa-
tients of Group 3 (p = 0.38).

Prednisolone was administered as the initial therapy in 69
(889’) patients of Groups 2 and 3. The initial prednisolone
equivalent dose of steroid was 30—40 mg daily in 52 (67%),

and 60 mg of higher only in 8 (10%) patients (T: able 4). The -

median duration of the initial dose was 10 (range, 2-64)
days, and the dose was reduced within 14 days in 57 (77%)
patients. The median duration of steroid therapy was 10
(range, 2—28) weeks (Table 4). Steroid pulse therapy (meth-
ylprednisolone 1000 mg daily for three days) was adminis-
tered as the initial therapy in one patient, and as salvage
therapy in six patients at the t1me of pneumomtls aggrava-
tion. Among the seven patients, six died of respiratory fail-
ure due to progressive radiation pneumonitis.

Outcome of steroid therapy was evaluated in 76 patlents
{Fig. 1). Symptomatic relief was obtained and the steroid
dose was reduced in 71 (93%) of the 76 patients, while no ef-
fect was noted in the remaining five patients, who all died
of radiation pneumonitis despite escalated steroid adminis-
tration. Of the 71 patients, 15 (21%) developed recurrent
symptoms at the median daily prednisolone dose of 20 mg

(range, 10—40 mg) within median 33 days (range, 21—42
days) from the start of the steroid therapy, and required
steroids to be escalated. Of the 15 patients, nine died of
radiation pneumonitis and one died of complication of ste-
roid therapy. A total of 54 (71%) patients were in remission
from pneumonitis and steroid therapy was terminated. The
remainder 22 patients died during steroid therapy, 14 of
radiation pneumonitis, two of infectious complication (bac-

‘terial pneumonia in one, and lung aspergillosis in another

patient), five of lung cancer progression, and one of hem-
optysis. Thus, 16 patients, who accounted for 4.2% of 385
patients receiving 50—70 Gy of thoracic radiotherapy, and
who accounted for 21% of 78 patients treated with steroid
therapy, died of radiation. pneumonitis or complication
associated with steroid therapy. Median survival from the
start of steroid therapy in these patlents was 45 (range,
8-107) days.

Discussion

Patients with radiation-induced lung injury have been
managed in compliance with the expert opinions, because
there has been no case series or clinical trial report on clin-
jcal course and corticosteroid use for this lung injury. This
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study is the first systemic review of 'fhese patients Bbih who

received corticosteroid therapy and who did not. Compari-
son between the expert opinions and the results of this. .
study is°given below. First, radiation-induced lung injury is

severer when a radiographic change appears earlier [5]. In

this study, the-initial change in a chest X-ray film. was

* observed in 9.9 (range, —3 to 45) weeks in Group'1, in 6.7

(range, 0-25) weeks in Group 2, and 2.4 (range, 0-10)
weeks in Group 3 after the end of thoraac radiotherapy.”
If patients present with symptoms, presumably they receive’
a chest X-ray. Thus; the patients with symptoms may have
radwgrapmc findings seen sooner, since they receive an X-
ray when they complain of symptoms. The average interval.
of chest X-rays taken between the start of radiotherapy and -

. the first appearance of radwgraphlc change was longer in

Group 1 than that in groups 2 and 3. The difference, howev-
er, was negligibly small wheri compared with the difference
in duration between the end of radiotherapy and the first
radiographic change.- Second, steroid ‘administration is

- determined’ generally based on the severity of symptoms

[5]. In this study steroid was used when patients developed
dyspnea or fever. Dyspnea has been thought to be the car-
dinal symptom” of radiation pneumonitis but fever to be
unusual. [5,10]. In_ this study, however, fever was highly

" associated with fatal radiation pneumonitis; fever was not-
~ed in 12% patlents of Group 1,-in 58% patients of Group 2,

and 86% patients of Group 3. This study failed to show utility

“of blood' gas analysis. An oxygen content in the blood was

decreased moderately to severely in only 28 (36%) patients
in Groups 2 and 3, and: did not differ between the two.
groups. The oxygen content in Group 1 was measured in only
small number of patients, and-therefore it was not evalu-
able.in this study. Third, 30~100 mg/day of prednisolone
has been recommended as the initial dose [4—6,10]. In our
practice, a dose of 3040 mg was the most frequently used.

We selected this relatively low dose of stéroid mostly be-
cause. steroid therapy was started in out patient clinic.
Forth, duration of the initial dose was within two weeks in
73% of patients, which is consistent to most expert opinions
[6,10]. In contrast, tapering schedules varied between a pa-

' Evaluable patients (n = 76) l :

I Obtained (n = 71) !

Symptomatic relief

l Not obtained (n = 5) l

Recurrent Not developed- Developed
symptoms {n=56) (n=15)
“
. - - 4 ' n=1 ] - ¥ n=h
Cause of | Progressive Steroid - R'adlathn.
death disease complication Herg::g%srs pneumonitis
(n=5) (n=2) = (n=14)
¥ “=52‘ ' n=2 § .

[ - Remission (n = 54) : I '

Fig. 1. Outcome of patients who received steroid therapy. Two patlents were excluded because of loss of follow-up. Of 76 evaluable patients,

71 (93%) experienced symptomatu: relief by steroid therapy.





