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 The recommendations, as outlined in 
three related publications, are the 
products of the panel’s comprehen-
sive review of the scientific evidence 
on physical activity and cancer. In 
this conversation, Dr. Schmitz, im-
mediate past-president of ACSM, 
discusses the research findings con-
necting physical activity with im-
proved cancer outcomes and what 
these new guidelines mean for health 
care providers and survivors. 
 
An expert panel has updated recom-
mendations on exercise for people 
undergoing treatment for cancer and 
long-term survivors. 
 
How would you describe the state 
of what we know about the role of 
exercise for people with cancer and 
for long-term survivors? 
In the past, clinicians typically ad-
vised their cancer patients to rest and 
avoid physical activity. However, 
what we learned from early exercise 
research in the 1990s and 2000s con-
tradicted that advice. In fact, the field 
of exercise oncology—exercise and 
cancer—has grown exponentially in 
the past decade. There On October 
16, 2019, an expert panel convened 
by the American College of Sports 
Medicine (ACSM) released updated 
guidance and recommendations on 
the role of physical activity and exer-
cise in cancer prevention and survi-

vorship. The panel was co-chaired 
by Kathryn Schmitz, Ph.D., 
M.P.H., of the Department of Pub-
lic Health Sciences at the Penn 
State College of Medicine, and 
Charles Matthews, are more than 
1,000 randomized controlled trials 
in this field. Multiple large epide-
miologic and preclinical studies 
have also been completed, all of 
which have expanded our 
knowledge.  

We now have the evidence to tell 
us, with great confidence, that 
those living with and beyond can-
cer will benefit from being more 
physically active. We are at a point 
in the evolution of the field where 
we can dose exercise precisely, just 
as we do with drugs, to address 
several cancer-related health out-
comes.  
 
Which cancer-related health out-
comes can be improved with ex-
ercise? 
 
The ACSM panel found evidence 
that providing specific exercise 
prescriptions for a number of can-
cer-related health outcomes bene-
fitted people living with or beyond 
cancer. As an example, we saw 
strong evidence that an exercise 
program consisting of a half hour 

of aerobic exercise three times 
weekly was sufficient to improve 
anxiety, depression, fatigue, quali-
ty of life, and physical function in 
cancer survivors.  
 
There was also evidence of a ben-
efit for most of those same out-
comes from twice-weekly re-
sistance exercise. However, anxie-
ty and depression do not appear to 
be improved by resistance training 
alone, but they do improve with 
resistance training in combination 
with aerobic training. In addition, 
the panel concluded that there is 
no increased risk of lymphedema 
from twice-weekly resistance 
training. 

The current evidence is still insuf-
ficient as to whether exercise can 
improve other health outcomes, 
such as peripheral neuropathy, 
cardiotoxicity, cognitive function-
ing, pain, or chemotherapy com-
pletion rate.  

Can exercise improve survival 
for individuals with cancer? 
 

Yes. We concluded from the evi-
dence that exercise after a diagno-
sis of breast, colon, or prostate 
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cancer is associated with longer 
survival. While there is insuffi-
cient evidence to draw the same 
conclusion for all cancer types, 
there are enough benefits of 
physical activity, in general, that 
we recommend that survivors of 
all cancers follow the general 
public health recommendations 
for physical activity: 2 and 1/2 to 
5 hours per week of moderate-
intensity activity, or 1 and 1/4 to 
2 and 1/2 hours per week of vig-
orous activity.  
 
Of course, an exercise regimen 
should be tailored to fit each 
cancer patient’s preference and 
functional status. To prescribe a 
safe and effective exercise pro-
gram, the patient’s age, type and 
stage of cancer, treatment side 
effects, and other health consid-
erations should be evaluated 
first.  
 
Only a minority of cancer sur-
vivors exercise regularly. 
What will it take to shift the 
general understanding about 
the relationship between can-
cer and exercise?  
 
We need a paradigm shift here, 
as we have had with exercise 
and heart disease. If we ask the 
average person on the street if 
exercise is good for the heart, he 
or she will say yes. That was not 
always the case, but at some 
point there was a shift. So, we 
need a multipronged initiative to 
encourage a change in thinking. 
A major effort should be geared 
toward increasing awareness of 
the importance of exer-
cise among cancer patients, as 
well as providers, caregivers, 
and the general public. 
 
ACSM has just started a new 
initiative called Moving 
Through Cancer, which focuses 
on increasing awareness of the 

value of exercise for cancer survivors, 
along with educating the cancer clini-
cian workforce to refer, coordinate, 
and prescribe exercise; expanding op-
portunities to exercise; and shifting 
policy so that, by 2029, exercise is 
standard practice for all patients living 
with and beyond cancer.  
 
We believe that increasing awareness 
will involve reaching out to main-
stream and social media, updating 
textbooks for exercise science under-
graduates, and developing continuing 
education for oncology practitioners, 
among other efforts.  
 
My hope is that someday, if you ask 
anyone walking down the street 
whether exercise is valuable for can-
cer survivors, the response will be an 
emphatic “Yes.” 
 
Can Exercise Help Treatment-
Related Side Effects? 
 
In addition to demonstrating a number 
of exercise-related benefits for cancer 
survivors, the ACSM reports also 
highlight several emerging areas of 
research, including whether exercise 
can ameliorate treatment-related side 
effects (e.g., cardiotoxicities, periph-
eral neuropathy) or facilitate treatment 
tolerance and effectiveness. 
 
According to Frank Perna, Ed.D., 
Ph.D., program director in NCI’s Di-
vision of Cancer Control and Popula-
tion Sciences (DCCPS), the evidence 
for exercise’s impact on many of 
these outcomes is promising but still 
insufficient. However, he explained, 
DCCPS is supporting studies that will 
help to strengthen the evidence base 
and address these questions and others 
related to the impact of exercise on 
cancer. 

What is the most important take-
home message for providers in these 
updated guidelines?  
Since many cancer survivors are sed-
entary, the first and most important 
message providers can give their pa-
tients is that they don’t need to be-
come marathoners to reap the benefits 
of exercise. Going from no exercise to 

some exercise will be useful for 
their health.  
 
The ACSM's recommendation to 
providers is simple: Ask cancer 
patients about their physical activ-
ity. If their activity is inadequate, 
providers should advise their pa-
tients to do more. 
 
Even if that is all providers have 
time to do, it demonstrates to pa-
tients that physical activity is an 
important part of managing their 
health and lays out the expecta-
tion that being physically active is 
healthier than being sedentary. 
This is true even for patients with 
advanced disease and those expe-
riencing limitations, although 
those cancer patients will need a 
medically supervised program. 
 
Are clinicians prepared for 
these discussions? 
Adding yet another task to a clini-
cian’s to-do list for patient en-
counters is a challenge. But pro-
viders who routinely ask their pa-
tients about physical activity and 
provide referrals to exercise pro-
grams told us their patients both 
enjoy and feel empowered by the 
exercise program. This, in turn, 
can become a bright spot in the 
clinical encounter and encourage 
the practice of discussing exer-
cise.  
  
The primary reason that providers 
do not have these discussions with 
cancer patients is lack of time. 
However, some have expressed 
concern that they don’t have the 
training needed to answer ques-
tions about exercise or that they 
may feel uncertain about the safe-
ty of exercise for a particular pa-
tient—and frankly, most people, 
and particularly health care pro-
viders, don’t like being faced with 
questions they cannot answer.  
This is what the Moving Through 
Cancer initiative is eager to ad-
dress. The website helps providers 
refer patients to places where their 
questions can be answered and 
high-quality exercise programs 

https://cancercontrol.cancer.gov/
https://cancercontrol.cancer.gov/
https://cancercontrol.cancer.gov/
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can be provided. Since most exer-
cise programs require physician 
approval before patient participa-
tion, physicians are key to recom-
mending such programs to their 
patients.  
 
What sorts of behavioral and in-
frastructure changes are needed 
to incorporate exercise into stand-
ard cancer care?  
 
In addition to raising awareness, we 
need to find ways to make exercise 
oncology a standard part of cancer 
care. This would include profes-
sional development for cancer care 
providers that incorporates training 
in how to have brief, informative, 
and effective conversations about 
physical activity with patients. It 
would also include professional 
development for rehabilitation prac-
titioners, such as physiat-
rists, occupational, and physical 
therapists; and exercise science stu-
dents and fitness professionals.  
 
There is a need to develop instruc-
tion that can be dropped directly 
into curricula so that these practi-
tioners are armed with knowledge 
about how best to help cancer pa-
tients become physically active, 
including how to design exercise 
prescriptions that deliver the right 
amount of exercise to meet the spe-
cific needs and abilities of their pa-
tients. 
 
Sufficient resources must be allo-
cated by insurers and communities 
so that high-quality exercise pro-
grams are widely available and ac-
cessible. The Moving Through Can-
cer initiative has a growing registry 
that we hope will become a trusted 
resource for oncology professionals 
to use for referrals to appropriate 
programs, as well as a resource to 
help patients and families find pro-
grams near them. 
 
We also urge investigators to help 
advance the science in this area. 
There is a rich evidence base on 
exercise and cancer, so we’re en-
couraging researchers to conduct 
implementation science and health 

care delivery research to better un-
derstand how to encourage the ad-
aptations needed so that all people 
living with and beyond cancer can 
be as active as possible. 
Is there a role for survivors in 
helping to advance progress in 
this area? 
 
There are multiple examples of pa-
tients being the catalyst to shift 
cancer care. Survivors and patient 
advocates can help create change in 
clinical cancer care by demanding 
that practitioners assess, advise, 
and refer patients to appropriate 
exercise programs.  
 
The ACSM expert panel—which 
included NCI researchers Charles 
Matthews, Ph.D., Frank Perna, 
Ed.D., Ph.D., and Steven Moore, 
Ph.D., M.P.H.—reported its find-
ings and associated guidelines in 
three recently published papers: 
 
Exercise Is Medicine in Oncology: 

Engaging Clinicians to Help Pa-
tients Move Through CancerExit 
Disclaimer 

American College of Sports Medicine 
Roundtable Report on Physical Activi-
ty, Sedentary Behavior, and Cancer 
Prevention and ControlExit Disclaimer 

Exercise Guidelines for Cancer Survi-
vors: Consensus Statement from Inter-
national Multidisciplinary 
RoundtableExit Disclaimer 

 

 

Source URL:  https://

www.cancer.gov/news-events/

cancer-currents-blog/2019/
cancer-survivors-exercise-

guidelines-schmitz?

cid=eb_govdel 

https://onlinelibrary.wiley.com/doi/full/10.3322/caac.21579
https://onlinelibrary.wiley.com/doi/full/10.3322/caac.21579
https://onlinelibrary.wiley.com/doi/full/10.3322/caac.21579
https://www.cancer.gov/policies/linking
https://www.cancer.gov/policies/linking
https://journals.lww.com/acsm-msse/fulltext/2019/11000/Exercise_Guidelines_for_Cancer_Survivors_.23.aspx
https://journals.lww.com/acsm-msse/fulltext/2019/11000/Exercise_Guidelines_for_Cancer_Survivors_.23.aspx
https://journals.lww.com/acsm-msse/fulltext/2019/11000/Exercise_Guidelines_for_Cancer_Survivors_.23.aspx
https://journals.lww.com/acsm-msse/fulltext/2019/11000/Exercise_Guidelines_for_Cancer_Survivors_.23.aspx
https://www.cancer.gov/policies/linking
https://journals.lww.com/acsm-msse/fulltext/2019/11000/American_College_of_Sports_Medicine_Roundtable.24.aspx
https://journals.lww.com/acsm-msse/fulltext/2019/11000/American_College_of_Sports_Medicine_Roundtable.24.aspx
https://journals.lww.com/acsm-msse/fulltext/2019/11000/American_College_of_Sports_Medicine_Roundtable.24.aspx
https://journals.lww.com/acsm-msse/fulltext/2019/11000/American_College_of_Sports_Medicine_Roundtable.24.aspx
https://www.cancer.gov/policies/linking
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We are saddened to report 
of the passing of our good 

friend, faithful donor and 
longtime assistant keeper 
of the mailing list, Ward 
Miller.  Until about a year 
ago Ward was my double 
check for the member and 
mailing lists and would 
print out the labels to mail 
to me for the newsletter.  
He was a wonderful bal-
ance in keeping things 
straight and keeping me in 
equilibrium, for which I 
am grateful. 
 
Ward was a man of amaz-
ing abilities and accom-
plishments. He majored in 
physics at the University 
of Chattanooga, spent 14 
years in the Army Air 
Corps during WWII and 
the Korean Conflict rising 
from Master Sergeant to 
Second Lieutenant.  He 

later served as an aide to 
the Assistant Secretary of 
the Army, commanded the 
24th Signal Battalion in 
Korea and later the 99th 
Strategic Signal Support 
Company at Ft. Dix, NJ.  
He retired as a Major in 
1958 with eleven medals 
and ribbons. 
 
 He had a career with IBM 
starting in Endicott retir-
ing as a Senior Program-
mer in 1987, which gave 
him a chance to pursue so 
many additional avenues 
in a busy fulfilling life.  
While in Endicott he was 
lucky enough to meet his 
heart’s desire, his wife, 
Nina, whom he married in 
December, 1952.  Nina 
passed away in Septem-
ber, 2018 just a year plus a 
few weeks   prior to Ward 
after 66 years of a loving 
relationship.  He missed 
her more than we can say. 
 
Ward won awards as a 
freelance photographer, 
became a licensed pilot, 
taught antique clock repair 
and helped with many 
newsletters for various 

clubs. He was a life 
Member volunteer 
firefighter, EMT with 
LaGrange and a 
weather observer for 
the National Weather 
Service. The list of his 
memberships and ac-
complishments could 
go on for pages. He 
was a man to be ad-
mired and respected. 
 
Let it be known, that 
here was a truly good 
man, who loved his 
wife, his children, his 
country and most eve-
ryone he met.  It was 
indeed my honor to 
work alongside him at 
PCa101 for all these 
years.  Well done, my 
dear friend.  I will 
miss and treasure the 
time we shared and am 
privileged to have got-
ten to know you. 
 
 
D.S. 

In Memoriam 
Ward Miller – 1927-2019 



December 2019/ Prostate Cancer 101 Newsletter / Page  5 

 

 

 

 
Hyperthermia in Cancer Treatment  

What is hyperthermia? 
 
Hyperthermia (also called 
thermal therapy or thermo-
therapy) is a type of cancer 
treatment in which body tis-
sue is exposed to high tem-
peratures (up to 113°F). Re-
search has shown that high 
temperatures can damage and 
kill cancer cells, usually with 
minimal injury to normal tis-
sues (1). By killing cancer 
cells and damaging proteins 
and structures within cells (2), 
hyperthermia may shrink tu-
mors. 
Hyperthermia is under study 
in clinical trials (research 
studies with people) and is 
not widely available. 
 
How is hyperthermia used 
to treat cancer? 
 
Hyperthermia is almost al-
ways used with other forms of 
cancer therapy, such as radia-
tion therapy and chemothera-
py (1, 3). Hyperthermia may 
make some cancer cells more 
sensitive to radiation or harm 
other cancer cells that radia-
tion cannot damage. When 
hyperthermia and radiation 
therapy are combined, they 
are often given within an hour 
of each other. Hyperthermia 
can also enhance the effects 
of certain anticancer drugs. 
Numerous clinical trials have 
studied hyperthermia in com-
bination with radiation thera-
py and/or chemotherapy. 
These studies have focused on 
the treatment of many types 
of cancer, including sarcoma, 

melanoma, and cancers of the 
head and neck, brain, lung, 
esophagus, breast, bladder, 
rectum, liver, appendix, cer-
vix, and peritoneal lining 
(mesothelioma) (1, 3–7). 
Many of these studies, but not 
all, have shown a significant 
reduction in tumor size when 
hyperthermia is combined 
with other treatments (1, 3, 6, 
7). However, not all of these 
studies have shown increased 
survival in patients receiving 
the combined treatments (3, 
5, 7). 
 
What are the different 
methods of hyperthermia? 
 
Several methods of hyper-
thermia are currently under 
study, including local, region-
al, and whole-body hyperther-
mia (1, 3–9). 
  In local hyperthermia, heat 
is applied to a small area, 
such as a tumor, using various 
techniques that deliver energy 
to heat the tumor. Different 
types of energy may be used 
to apply heat, including mi-
crowave, radiofrequency, and 
ultrasound. Depending on the 
tumor location, there are sev-
eral approaches to local hy-
perthermia: 
 External approaches are 
used to treat tumors that are 
in or just below the skin. Ex-
ternal applicators are posi-
tioned around or near the ap-
propriate region, and energy 
is focused on the tumor to 
raise its temperature. 

 Intraluminal or endocavi-
tary methods may be used to 
treat tumors within or near body 
cavities, such as the esophagus 
or rectum. Probes are placed in-
side the cavity and inserted into 
the tumor to deliver energy and 
heat the area directly. 
 o  Interstitial techniques are 
used to treat tumors deep within 
the body, such as brain tumors. 
This technique allows the tumor 
to be heated to higher tempera-
tures than external techniques. 
Under anesthesia, probes or 
needles are inserted into the tu-
mor. Imaging techniques, such 
as ultrasound, may be used to 
make sure the probe is properly 
positioned within the tumor. 
The heat source is then inserted 
into the probe. Radiofrequency 
ablation (RFA) is a type of in-
terstitial hyperthermia that uses 
radio waves to heat and kill can-
cer cells. 

In regional hyperthermia, var-
ious approaches may be used to 
heat large areas of tissue, such 
as a body cavity, organ, or limb. 

Deep tissue approaches may be 
used to treat cancers within the 
body, such as cervical or blad-
der cancer. External applicators 
are positioned around the body 
cavity or organ to be treated, 
and microwave or radiofrequen-
cy energy is focused on the area 
to raise its temperature. 
Regional perfusion techniques 
can be used to treat cancers in 
the arms and legs, such as mela-
noma, or cancer in some organs, 

https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r1
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046092&version=Patient&language=English
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r2
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046634&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046634&version=Patient&language=English
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r1
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r3
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000348921&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045562&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045135&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000270740&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046408&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000304766&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046501&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046555&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046312&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044753&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046133&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046133&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044993&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044323&version=Patient&language=English
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r1
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r3
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r7
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r1
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r3
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r6
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r7
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r3
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r5
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r7
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r1
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r3
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r9
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046157&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046050&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046361&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000257523&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000444973&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045824&version=Patient&language=English
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such as the liver or lung. In 
this procedure, some of the 
patient’s blood is removed, 
heated, and then pumped 
(perfused) back into the limb 
or organ. Anticancer drugs 
are commonly given during 
this treatment. 

Continuous hyperther-
mic peritoneal perfusion 
(CHPP) is a technique used 
to treat cancers within the 
peritoneal cavity (the space 
within the abdomen that con-
tains the intestines, stomach, 
and liver), including primary 
peritoneal mesothelioma and 
stomach cancer. During sur-
gery, heated anticancer drugs 
flow from a warming device 
through the peritoneal cavity. 
The peritoneal cavity tem-
perature reaches 106-108°F. 

Whole-body hyperthermia 
is used to treat metastatic 
cancer that has spread 
throughout the body. This 
can be accomplished by sev-
eral techniques that raise the 
body temperature to 107-
108°F, including the use of 
thermal chambers (similar to 
large incubators) or hot water 
blankets. 

The effectiveness of hyper-
thermia treatment is related 
to the temperature achieved 
during the treatment, as well 
as the length of treatment 
and cell and tissue character-
istics (1, 2). To ensure that 
the desired temperature is 
reached, but not exceeded, 
the temperature of the tumor 
and surrounding tissue is 
monitored throughout hyper-

thermia treatment (3, 5, 7). Us-
ing local anesthesia, the doctor 
inserts small needles or tubes 
with tiny thermometers into the 
treatment area to monitor the 
temperature. Imaging tech-
niques, such as CT (computed 
tomography), may be used to 
make sure the probes are 
properly positioned (5). 
 
Does hyperthermia have any 
complications or side effects? 
Most normal tissues are not 
damaged during hyperthermia 
if the temperature remains un-
der 111°F. However, due to 
regional differences in tissue 
characteristics, higher tempera-
tures may occur in various 
spots. This can result in burns, 
blisters, discomfort, or pain (1, 
5, 7). Perfusion techniques can 
cause tissue swelling, blood 
clots, bleeding, and other dam-
age to the normal tissues in the 
perfused area; however, most 
of these side effects are tempo-
rary. Whole-body hyperthermia 
can cause more serious side 
effects, including cardiac and 
vascular disorders, but these 
effects are uncommon (1, 3, 7). 
Diarrhea, nausea, and vomiting 
are commonly observed after 
whole-body hyperthermia (7). 
What does the future hold for 
hyperthermia? 
A number of challenges must 
be overcome before hyperther-
mia can be considered a stand-
ard treatment for cancer (1, 3, 
6, 7). Many clinical trials are 
being conducted to evaluate the 
effectiveness of hyperthermia. 
Some trials continue to re-
search hyperthermia in combi-
nation with other therapies for 
the treatment of different can-

cers. Other studies focus on im-
proving hyperthermia techniques. 
 
To learn more about clinical tri-
als, call NCI’s Cancer Infor-
mation Service at 1–800–4–
CANCER (1–800–422–6237) or 
visit Clinical Trials Information 
for Patients and Caregivers. 
 
Selected References  
1.van der Zee J. Heating the pa-
tient: a promising approach? An-
nals of Oncology 2002; 13
(8):1173–1184. [PubMed Ab-
stract] 
2.Hildebrandt B, Wust P, Ahlers 
O, et al. The cellular and molecu-
lar basis of hyperthermia. Critical 
Reviews in Oncology/
Hematology 2002; 43(1):33–56. 
[PubMed Abstract] 

3.Wust P, Hildebrandt B, Sreeni-
vasa G, et al. Hyperthermia in 
combined treatment of cancer. 
The Lancet Oncology 2002; 3
(8):487–497. [PubMed Abstract] 

4.Alexander HR. Isolation perfu-
sion. In: DeVita VT Jr., Hellman 
S, Rosenberg SA, editors. Cancer: 
Principles and Practice of Oncol-
ogy. Vol. 1 and 2. 6th ed. Phila-
delphia: Lippincott Williams and 
Wilkins, 2001. 
5.Falk MH, Issels RD. Hyperther-
mia in oncology. International 
Journal of Hyperthermia 2001; 17
(1):1–18. [PubMed Abstract] 

6.Dewhirst MW, Gibbs FA Jr, 
Roemer RB, Samulski TV. Hy-
perthermia. In: Gunderson LL, 
Tepper JE, editors. Clinical Radi-
ation Oncology. 1st ed. New 
York, NY: Churchill Livingstone, 
2000. 

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000270735&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046060&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044387&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046125&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045070&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046335&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046604&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045570&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045570&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044058&version=Patient&language=English
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r1
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r2
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r3
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r5
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r7
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044523&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046033&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044260&version=Patient&language=English
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r5
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r1
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r5
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r7
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046580&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045634&version=Patient&language=English
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r1
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r3
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r7
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000306496&version=Patient&language=English
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r7
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r1
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r3
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r6
https://www.cancer.gov/about-cancer/treatment/types/surgery/hyperthermia-fact-sheet#r7
https://www.cancer.gov/about-cancer/treatment/clinical-trials
https://www.cancer.gov/about-cancer/treatment/clinical-trials
https://www.ncbi.nlm.nih.gov/pubmed/12181239
https://www.ncbi.nlm.nih.gov/pubmed/12181239
https://www.ncbi.nlm.nih.gov/pubmed/12098606
https://www.ncbi.nlm.nih.gov/pubmed/12147435
https://www.ncbi.nlm.nih.gov/pubmed/11212876


December 2019/ Prostate Cancer 101 Newsletter / Page  7 
 

7.Kapp DS, Hahn GM, Carl-
son RW. Principles of Hyper-
thermia. In: Bast RC Jr., Kufe 
DW, Pollock RE, et al., edi-
tors. Cancer Medicine e.5. 5th 
ed. Hamilton, Ontario: B.C. 
Decker Inc., 2000. 
8.Feldman AL, Libutti SK, 
Pingpank JF, et al. Analysis of 
factors associated with out-
come in patients with malig-
nant peritoneal mesothelioma 
undergoing surgical debulking 
and intraperitoneal chemother-
apy. Journal of Clinical Oncol-
ogy 2003; 21(24):4560–4567. 
[PubMed Abstract] 

9.Chang E, Alexander HR, 
Libutti SK, et al. Laparoscopic 
continuous hyperthermic peri-
toneal perfusion. Journal of the 
American College of Surgeons 
2001; 193(2):225–229. [Pub-
Med Abstract] 

Related Resources 

Chemotherapy and You: Support 
for People With Cancer 

Radiation Therapy and You: 
Support for People With Cancer 

Radiation Therapy to Treat Can-
cer 

Taking Part in Cancer Treatment 
Research Studies 

Reviewed: August 31, 2011 

Source URL: https://
www.cancer.gov/about-
cancer/treatment/types/
surgery/hyperthermia-
fact-sheet 

 
 

Altering Diet Enhances Response to Cancer 
Treatments in Mice   

September 3, 2019, by NCI Staff  

A diet low in methionine, a nutri-
ent cells need to repair DNA 
damage, may make therapies like 
chemotherapy more effective. 
People must eat to survive. And 
the cells that make up the body 
eat too. Or more accurately, cells 
break down and rebuild food into 
the individual molecules they 
need to stay alive and grow. This 
complex network of processes is 
called cellular metabolism. 
 
Cancer cells can alter their me-
tabolism to survive, so targeting 
cancer cell metabolism has be-
come of great interest to re-
searchers. Questions being asked 
include: Is it possible to attack a 
tumor’s nutritional needs as part 
of cancer treatment? And could 
this be done by tweaking a cancer 
patient’s diet? 
 
A new NCI-supported study sug-
gests that the latter may be possi-
ble. In the study, researchers 
showed that feeding mice a diet 
very low in the nutrient methio-
nine improved the ability of 
chemotherapy and radiation ther-
apy to shrink tumors. 
 
When the researchers tested a 
low methionine diet in six 
healthy adults, methionine levels 
in their bodies fell and they expe-
rienced metabolic changes simi-
lar to those seen in the mouse 
studies. However, the study was 
not designed to test the effect of 
methionine restriction on cancer 
treatment in humans. 
 
The concept of using specific di-
etary changes to enhance cancer 
treatment “is really at the very 
early stages,” said Jason 

Locasale, Ph.D., of Duke Universi-
ty, who led the new study. “And 
there’s not going to be one be-all, 
end-all diet for [treating] cancer. 
But these aspects of diet seem to 
have all kinds of really interesting 
effects on cancer outcomes, and we 
have to take them seriously.” 
 
A Dietary Vulnerability 
 
Methionine is an essential amino 
acid that plays an important role in 
cellular metabolism. The body can-
not produce methionine from 
scratch, so it must come from food. 
Methionine is most prevalent in 
animal products, such as lean meat 
and eggs, but also can be found in 
lower quantities in plant sources. 

Normal cells can also recycle me-
thionine that has already been taken 
into the body, explained Michael 
Espey, Ph.D., of NCI’s Division of 
Cancer Biology, who was not in-
volved in the study. But some can-
cer cells lose this ability when they 
mutate, he added. This means that 
they become completely reliant on 
the diet for their methionine re-
quirements. 

Methionine is needed by cells to 
repair damaged DNA and reduce 
oxidative stress, Dr. Espey ex-
plained. So depleting methionine 
from cancer cells targeted by DNA-
damaging therapies, such as chem-
otherapy or radiation therapy, “may 
enhance the ability of these treat-
ments to kill the cancer cells,” he 
said. 

“Cancer researchers recognized this 
feature and surmised that methio-
nine could be a potential weakness, 
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because anything that a cancer 
cell has become reliant on is a 
good target, as long as you have 
some sort of treatment to attack 
that vulnerability,” said Dr. 
Espey. 
 
In their study, Dr. Locasale and 
his colleagues first measured 
whether cutting the amount of 
methionine in the diet of mice 
could quickly reduce the amount 
of methionine available to cells 
in the body. They found that 
switching mice to a diet about 
seven times lower in methionine 
than normal reduced the levels 
in cells after 2 days. 
They then fed the low methio-
nine diet to mice carrying tu-
mors derived from either of two 
types of human cancer cells. 
Methionine restriction alone 
greatly slowed the growth of 
tumors derived from one of the 
cell lines, and slowed it some-
what in tumors derived from the 
other cell line. 

Enhancing Treatment Effects 
 
The researchers next tested 
whether adding dietary methio-
nine restriction to cancer treat-
ments in mice could magnify the 
effects of those treatments. 
In mice bearing tumors derived 
from human colorectal cancer, 
low doses of the DNA-
damaging chemotherapy drug 5-
fluorouracil (5-FU) failed to 
shrink the tumors. But when the 
mice were fed the methionine-
restricted diet during 5-FU treat-
ment, their tumors shrank. Anal-
yses of metabolism showed that 
the production of molecules 
needed to repair DNA, which 
requires methionine, had been 
altered as expected. 

The researchers also tested the 
combination of methionine re-
striction and radiation therapy in 

mice engineered to grow ag-
gressive soft tissue sarcomas. 
The combination of the methio-
nine-restricted diet plus radia-
tion therapy slowed tumor 
growth by about 50% com-
pared with the combination of a 
normal diet plus radiation. 

More Knowledge Needed 
In a proof-of-concept follow-up 
experiment, six healthy middle-
aged adults were recruited to 
eat a low methionine diet for 3 
weeks. The diet contained 
about 80% less methionine 
than an average normal diet. 
Protein was mainly supplied 
through a methionine-free die-
tary supplement. The diet also 
included fruits, vegetables, and 
refined grains, which are natu-
rally low in methionine. 
In the human study, the low 
methionine diet quickly re-
duced the amount of the amino 
acid available to participants’ 
cells and altered the cells’ me-
tabolism, similar to what the 
researchers had observed in 
mice fed a methionine-
restricted diet. 
 
Methionine restriction “is a po-
tential strategy” to treat cancer, 
Dr. Espey said. “But more re-
search is needed into the cor-
rect dose and timing, and the 
amount of restriction that’s 
necessary to balance the posi-
tive effects on enhancing can-
cer therapy versus the negative 
effects on the body’s normal 
physiology.”  
 
Among other things, methio-
nine is needed to maintain 
nerve cells and muscle mass, 
he added. “So there could po-
tentially be side effects of re-
stricting methionine in the diet 
[in the long term].” 
 

“We can speculate that there’s 
going to be all kinds of inter-
esting nutritional interventions 
that could influence cancer, 
but we’re nowhere near the 
point of really being able to 
prescribe these dietary inter-
ventions,” added Dr. Locasale. 
For other diseases where me-
tabolism is known to play an 
important role—such as cardi-
ovascular disease and diabe-
tes—dietary interventions are 
an important part of treatment, 
Dr. Locasale said. 
 
“Over the last 10-15 years, 
we’ve come to understand that 
cancer also has a huge meta-
bolic component to it," he con-
tinued. "Cancer cells have dif-
ferent nutrient requirements 
and different metabolic de-
mands than normal tissue. But 
we have almost no knowledge 
of how nutrition might influ-
ence demands. We’re just 
starting [to learn] right now.” 
 
 
 
 
Source URL:  https://www.cancer.gov/

news-events/cancer-currents-blog/2019/
targeting-cancer-metabolism-low-

methionine-diet?cid=eb_govdel 
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WHIPPANY, N.J., July 30, 
2019 /PRNewswire/ — The U.S. 
Food and Drug Administration 
(FDA) today approved Nubeqa® 
(darolutamide), an androgen re-
ceptor inhibitor (ARi), for the 
treatment of patients with non-
metastatic castration-resistant 
prostate cancer (nmCRPC).  The 
FDA approval is based on the 
Phase III ARAMIS trial evaluat-
ing Nubeqa plus androgen depri-
vation therapy (ADT), which 
demonstrated a highly significant 
improvement in the primary effi-
cacy endpoint of metastasis-free 
survival (MFS), with a median of 
40.4 months versus 18.4 months 
for placebo plus ADT 
(p<0.0001). MFS is defined as 
the time from randomization to 
the time of first evidence of 
blinded independent central re-
view (BICR)-confirmed distant 
metastasis or death from any 
cause within 33 weeks after the 
last evaluable scan, whichever 
occurred first. Nubeqa was ap-
proved under the FDA’s Priority 
Review designation, which is 
reserved for medicines that may 
provide significant improvements 
in the safety or effectiveness of 
the treatment for serious condi-
tions.  
 
“Patients at this stage of prostate 
cancer typically don’t have 
symptoms of the disease. The 
overarching goals of treatment in 
this setting are to delay the 
spread of prostate cancer and 
limit the burdensome side effects 
of therapy,” said Matthew Smith, 
M.D., Ph.D., Director of the Gen-
itourinary Malignancies Program, 
Massachusetts General Hospital 
Cancer Center. “This approval 
marks an important new option 
for the prostate cancer communi-
ty.”  
 
In the U.S., over 73,000 men are 

estimated to be diagnosed with cas-
tration-resistant prostate cancer 
(CRPC) in 2019. About 40 percent 
of these patients have prostate cancer 
that has not spread to other parts of 
the body and is also associated with 
a rising prostate-specific antigen 
(PSA) level, despite a castrate testos-
terone level, which is known as 
nmCRPC. This is important because 
about one-third of men with 
nmCRPC go on to develop metasta-
ses within two years. PSA monitor-
ing is important to identify patients 
and help offset undertreatment in 
men before the disease spreads.  
 
“We know that men with nmCRPC 
are still in the prime of their lives 
and are at a critical point in their dis-
ease when action needs to be taken,” 
said Howard R. Soule, Ph.D., Execu-
tive Vice President and Chief Sci-
ence Officer, Prostate Cancer Foun-
dation (PCF). “For 26 years, PCF 
has been focused on research aimed 
at improving patient outcomes and 
we welcome the addition of new 
treatment options that provide men 
with more choices when working 
with their doctor to select what’s 
right for them.”  
 
“With the approval of Nubeqa, we 
now have a new therapy that extends 
MFS and allows physicians greater 
flexibility to treat men living with 
nmCRPC,” said Robert LaCaze, 
Member of the Executive Committee 
of Bayer’s Pharmaceuticals Division 
and Head of the Oncology Strategic 
Business Unit at Bayer. “Bayer is 
proud to take this latest step forward 
in the nmCRPC treatment landscape. 
Nubeqa is the newest addition to our 
prostate cancer portfolio and reflects 
Bayer’s commitment to finding treat-
ments for men at different stages 
along the prostate cancer continu-
um.”  
 
In the ARAMIS trial, both arms 

showed a 9 percent discontinuation 
rate due to adverse reactions.1 The 
most frequent adverse reactions re-
quiring discontinuation in patients 
who received Nubeqa included car-
diac failure (0.4 percent), and death 
(0.4 percent). Adverse reactions 
occurring more frequently in the 
Nubeqa arm (≥2 percent over place-
bo) were fatigue (16 percent versus 
11 percent), pain in extremity (6 
percent versus 3 percent) and rash 
(3 percent versus 1 percent). Nube-
qa was not studied in women and 
there is a warning and precaution 
for embryo-fetal toxicity.  
 
Overall survival (OS) and time to 
pain progression were additional 
secondary efficacy endpoints.1 OS 
data were not yet mature at the time 
of final MFS analysis. The MFS 
result was supported by a delay in 
time to pain progression, defined as 
at least a 2-point worsening from 
baseline of the pain score on Brief 
Pain Inventory-Short Form or initia-
tion of opioids, in patients treated 
with Nubeqa as compared to place-
bo. Pain progression was reported in 
28 percent of all patients on study.  
Bayer has filed for approval of Nub-
eqa in the European Union (EU), 
Japan, and with other health author-
ities. Nubeqa is developed jointly 
by Bayer and Orion Corporation, a 
globally operating Finnish pharma-
ceutical company.  
 
Nubeqa will be available in oral 
tablets for adults. For more infor-
mation, visit www.NUBEQA.com.  
For additional information, please 
visit Bayer Website.  
 
Source URL: https://www.pcf.org/news/fda
-approves-bayers-nubeqa-darolutamide-a-

new-treatment-for-men-with-non-

metastatic-castration-resistant-prostate-

cancer/ 

FDA Approves Bayer’s Nubeqa® (darolutamide), a New Treatment 
for Men with Non-Metastatic Castration-Resistant Prostate Cancer 

July 30, 2019  
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Cancer Mutations and Immunotherapy Drugs 
July 23, 2019 | By JANET FARRAR WORTHINGTON  

 
Picture, if you will, a laundro-
mat.  One of the washing ma-
chines is messed up; it stops in 
mid-wash cycle, and leaves 
your clothes all wet and 
soapy.  Which one is it?  From 
the outside, they all look the 
same.  If nobody tells the repair 
guy which one is broken, how’s 
he going to know which one to 
fix?  
 
The immune system’s great 
warrior cells, called T cells, face 
a similar predicament with some 
types of cancer, including pros-
tate cancer – because the can-
cerous cells don’t look that dif-
ferent from normal cells.  If the 
T cells could speak, they might 
say, “What am I, psychic?  How 
am I supposed to know which 
ones I’m supposed to 
kill?”  Hard to believe, but 
many cancer cells aren’t consid-
erate enough to advertise their 
presence to the immune cells 
that would gladly kill 
them!   From cancer’s stand-
point, this is a win.  
 
But some cancers, to the im-
mune system, stick out like the 
proverbial sore thumb.  They 
look sketchy.  This makes it a 
lot easier for the T cells to no-
tice them.  Why do some can-
cers look like the enemy in-
vaders they are?  Genetic mu-
tations.  Our cells copy DNA 
constantly, to make new 
cells.  Sometimes, our little ge-
netic copiers make mis-
takes.  They make typos, and 
sometimes, despite our genetic 
army of very good spell-

checkers and quality-control 
experts, these typos don’t get 
caught.  
 
When one of these spell-
checker genes, called a DNA 
mismatch repair gene, is de-
fective, these mistakes start to 
add up over time.  With each 
mutation, the cancer cell looks 
just a little bit different.  The 
rate of these mutations can be 
estimated by looking at their 
results: microsatellite altera-
tions.  These are genetic er-
ror messages, short bits of 
repeated DNA.   
Cancer cells that have a lot of 
mutations – as estimated by 
the number of altered mi-
crosatellites — are much easi-
er for the immune system to 
see.  These pieces of DNA are 
biomarkers, and a pathologist 
looking at the cancer under the 
microscope, would say these 
multi-mutated cancer cells are 
“microsatellite instability-
high,” or MSI-H.  
 
In colon cancer, for example, 
the presence of MSI-H is so 
important, and so common, 
that knowing this biomarker 
status is the key to determin-
ing treatment:  in MSI-H pa-
tients with several forms of 
cancer, certain immunotherapy 
drugs are much more likely to 
work than they are in other pa-
tients.  

What about prostate can-
cer?  Only an estimated 3 to 4 
percent of men with prostate 

cancer have MSI-H, mis-
match repair-deficient 
(dMMR) cancer.  But for 
those men, knowing that 
they are in this subgroup 
of patients could make a 
huge difference in their 
treatment and prognosis.  

“We used to put everyone 
with advanced prostate can-
cer in the same category,” 
says PCF Young Investiga-
tor Wassim Abida, M.D., 
Ph.D., medical oncologist 
at Memorial Sloan Ketter-
ing Cancer Center.   The 
thinking was, “if it’s cancer 
that is sensitive to hor-
mones, then everyone gets 
the same androgen depriva-
tion therapy (ADT).  Then, 
if that doesn’t work, every-
one gets the same 
chemo.  But now we’re 
starting to understand the 
biology of the disease, the 
mutations in DNA that can 
drive the prostate cancer to 
grow.  And based on that, 
we can develop selected 
treatments for different 
groups of patients, depend-
ing on what the biology of 
their particular cancer 
is.  Now we need to 
know:  how is person A’s 
disease different from per-
son B’s disease, and how 
can we use that knowledge 
to treat them differently?”  

There are several important 
points of interest about 
these subgroups, or pheno-
types of cancer:  One is 
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that, in terms of treatment, 
the particular gene may 
matter more than the or-
gan it happens to af-
fect.  For example, a man 
with prostate cancer who has 
the same mutated gene as a 
person with colon cancer, or 
melanoma, or breast cancer, 
or another type of cancer, 
may have more in common 
with that person than with 
another man who has pros-
tate cancer, but who has a 
different genetic mutation.  
 
Also, “even though we can 
identify patients with MSI-H 
cancer, not all of them re-
spond to immunotherapy,” 
says Abida.  “And some who 
do respond eventually have 
progression and growth of 
their disease, and we don’t 
know why,” although he and 
colleagues are working hard 
to find answers.   Another 
key point:  MSI can develop 
as the cancer evolves, which 
means that it may not be pre-
sent in a man’s initial needle 
biopsy for prostate cancer – 
but it could be found in a bi-
opsy of a metastatic tu-
mor.  One day, it might be 
found by looking at circulat-
ing tumor cells in the blood, 
but that technology is not 
quite ready yet.  

Abida recently was lead au-
thor of a large study pub-
lished in JAMA Oncology, 
looking at the prevalence of 
MSI in prostate cancer and 
its response to pembroli-
zumab, an immunotherapy 
drug called a “checkpoint 
inhibitor.”  In the study, Me-
morial Sloan Kettering in-

vestigators did “molecular profil-
ing” on biopsied tumors from 
more than a thousand patients 
with prostate cancer.  Of 1,033 
patients, just slightly over 3 per-
cent (32) had “MSI-H/dMMR” 
prostate cancer.  Eleven of these 
men, who had castration-resistant 
prostate cancer, received pem-
brolizumab; of these, six had a 
greater than 50 percent drop in 
their PSA levels, and four men 
had radiographic responses – on 
images, their cancer appeared 
significantly smaller.   “Five of 
these six responders were still on 
therapy for as long as 89 weeks,” 
when the study was written.  

So, although just about 3 percent 
of men were in this MSI-H/
dMMR subgroup, some of them 
responded to a checkpoint-
inhibitor, and some of them re-
sponded exceptionally 
well.  “This is our future,” says 
medical oncologist and molecular 
biologist Jonathan Simons, M.D., 
CEO of the Prostate Cancer 
Foundation.  “Precision diagnosis 
and precision treatment.  One 
single form of treatment may not 
ever work for all men with meta-
static prostate cancer.  But if we 
can’t help 100 percent of men 
with one treatment, we can find 
multiple treatments that each 
work for smaller groups of pa-
tients.  These exceptional re-
sponders are the key to helping 
us understand how.”  

 

https://www.pcf.org/c/cancer-
mutations-and-immunotherapy-
drugs/ 
 
 
 

About Janet Farrar 
Worthington 

 

Janet Farrar Worthington is 
an award-winning science 
writer and has written and 
edited numerous health pub-
lications and contributed to 
several other medical books. 
In addition to writing on 
medicine, Janet also writes 
about her family, her former 
life on a farm in Virginia, 
her desire to own more 
chickens, and whichever 
dog is eyeing the dinner 
dish.  
Source URL: https://www.pcf.org/c/
cancer-mutations-and-immunotherapy-

drugs/?

utm_source=NewsPulse&utm_medium=
email&utm_campaign=JULY19NP 

 

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.pcf.org/bio/janet-farrar-worthington/
https://www.pcf.org/bio/janet-farrar-worthington/


December 2019/ Prostate Cancer 101 Newsletter / Page  12 

Prostate Cancer 101, Inc. 

8 Alcazar Avenue 

Kingston, NY  12401-4302 

1st 

Tuesday 
 

SEMINAR 

For  

Newly Diagnosed 

4:30 p.m.  monthly 

Hurley Reformed Church Hall, Hurley, NY 

 
 PCa 101 Seminar 

First Tuesday of every month 

 

 

 

 Gene Groelle  845-419-5128 

Gro226@aol.com 

 

Arlene Ryan 338-9229 

ryanarlene918@gmail.com 

 

 Walt Sutkowski  331-7241 

wsutkowski@hvc.rr.com 

 

Diane Sutkowski 331-7241 

dsutkowski@hvc.rr.com 

 

  

 

 

 

Website & Newsletters 

 

 

http://prostatecancer101.org 

 

 Walt Sutkowski   

845-331-7241 

wsutkowski@hvc.rr.com 

 

 

 

 Prostate Cancer 101 is a 
501(c) (3) IRS approved 
non-profit organization 

 

 

  

  
 

  

 
Membership and  
Administration  

 
If you have moved, have 
a new email or phone or 
no longer wish to receive 
the newsletter, please let 
us know. 
 
 It’s up to you to keep us 
informed so we can keep 
you informed. 
 
Diane Sutkowski 
845-331-7241     
dsutkowski@hvc.rr.com 

mailto:Gro226@aol.com
http://prostatecancer101.org/
mailto:wsutkowski@hvc.rr.com
http://prostatecancer101.org/
mailto:wsutkowski@hvc.rr.com
mailto:dsutkowski@hvc.rr.com

