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Markers of frailty in cancer treatment election: A case report.
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Management of elderly oncology patients presents some difficulties when deciding if a patient 
is suitable for curative treatment or not. Apart from the tumour characteristics, there might be 
some other factors that influence in this decision, as previous illnesses, disability or general life 
expectancy. Standardized geriatric assessment must be applied in these cases, evaluating frailty 
in the elderly as one important prognosis factor, as it has been related to higher mortality and 
worst treatment tolerance. 

As symptoms, signs and exploratory findings can have common characteristics both for cancer 
and frailty, it is necessary to find other paths for approaching the frailty diagnosis that may 
influence the kind of treatment that a cancer patient receives. Biochemical markers are being 
developed, but in most cases they are not specific for cancer or frailty. Cardiovascular risk of 
patient, taking account on the analytic evolution of cardiovascular risks factors in the years 
previous to the neoplasia diagnosis, can help in the evaluation of the patient´s prognosis. 

DNA methylation pattern changes with age, and is also altered in cancer patients. This fact 
relates the apparition of cancer with aging. Further research must investigate on this subject, in 
order to identify possible methylation patterns that can discriminate frail cancer patients and 
non frail ones. 
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Introduction
Frailty is a complex syndrome related with the presence of 
adverse health outcomes [1] that appears in the 19-44% of 
adults over 65 [2]. It is present when the functional reserve of 
the different physiologic systems declines, so any damage to 
them makes loose the balance and provokes a disease. It is a 
way of defining the “biological age” of an individual, that can 
be different from its “chronological age” and it’s a more acute 
tool for prognosis [1]. 

It can be measured by using scales that register physical 
parameters like gait speed, strength or aerobic resistance. 
Some of these validated scales are the Short Physical 
Performance Battery (SPPB), the Fried phenotype or the 
FRAIL scale. Nevertheless, there are no common standard 
for detecting or measuring frailty, as other proposed scales 
include disability or psychological disorders, like the one of 
the Canadian Study of Health and Aging (CSHA) [3]. 

Some biomarkers have been studied in order to correlate them 
to frailty. It has been demonstrated that higher levels of PCR 
or Tumoral Necrosis Factor α (TNFα) and decreased levels of 
Vitamin D and leucocytes are related to frailty. It shows that 

frailty has something to do not just with the general aging, but 
with molecular and biochemical changes that happen as the 
patient become elderly [4].

Cancer is an increasingly disease among older adults. The 
60% of the new diagnosis of cancer is made in people over 
65 years old, half of them over 75 [5]. In most cases, as both 
frailty and cancer are related to age, these entities can be 
present simultaneously in the same patient. It is important 
to study the way one influences the other and distinguish if 
the symptoms presented by a patient are secondary to the 
neoplasia or to frailty. Frailty status can modify the elected 
treatment for a patient [6]. 

Case Report
A 77 year old man reports a change in his intestinal habit since 
3 months ago, presenting constipation that does not respond to 
laxatives as macrogol or lactulose. He also complains about 
abdominal pain, not well defined, intermittent and almost daily. 
He has a well-controlled hypertension and diabetes mellitus 
with HbA1c of 7%, and he smokes since he was 18. He receives 
treatment with enalapril 20 mg twice a day, metformine 850 mg 
every 8 h and vildagliptin 50 mg every 12 h. 
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A physical exploration demonstrates an increased size of 
the liver edge, with pain in the upper part of the abdomen 
without peritoneal irritation. Faecal occult blood is found 
and the exploration is completed by a colonoscopy. Finally, 
a colorectal tumour is diagnosed 23 cm far from the anal 
margin. Biopsy confirms the affection of muscularis. The 
axial tomography (TC) demonstrates the presence of 1 
metastasis in liver with two centimetres of diameter.

Geriatric assessment is ordered from Primary Care to assist 
oncologists about the general conditions of the patient, 
so they can decide which treatment fits better for him. He 
obtains a Minimental (MMSE) punctuation of 25 (normal), 
a normal Yesavage test for depression and he is independent 
for instrumental daily life activities. Once it has been 
demonstrated the good patient status, oncologist decide 
treatment. First, metastasis was chemoembolized, and tumour 
was extracted after neoadjuvant chemotherapy. Patient 
received chemotherapy after surgery too and remained free of 
illness for four years. Blood tumour markers were normalized 
within a few months, as well as PCR and albumin. 

In these years, and as a consequence of peripheral neuropathy, 
he developed a skin ulcer in right talus, with secondary 
decreased mobility and loss of muscle mass. Slowly, PCR 
levels increased to 25 mg/dl, as well as low albumin levels 
were recorded. Diabetes control became difficult, with HbA1c 
levels of 8%. Blood tumour markers remained stable. When 
the patient was 81, levels of carcinoembryyonic antigen 
(CEA) increased in blood, what led to deeper examination, 
detecting through colonoscopy a tumour recurrence, with 
three lesions in liver corresponding with metastasis. PCR 
increased from 25 mg/dl to 60 mg/dl and blood proteins 
decreased. 

Just before the recurrence diagnosis, the patient had a slow 
gait speed, couldn’t achieve getting to a second floor through 
the stairs and had to stop every 50 m. Furthermore, after 
initial chemotherapy Chronic Obstructive Pulmonary Disease 
(COPD) was diagnosed in the patient and also chronic heart 
failure (NYHA class II) probably related to cardiovascular 
risks factors and chemotherapy induced cardiac harm. Frailty 
was established following FRAIL scale. A Primary Care 
nurse worked with the Family Physician in the management 
of the complex patient´s situation, in terms of periodic control 
of its cardiovascular risk factors, counselling and support, 
increasing the knowledge of the patient and his family about 
his diseases. Although the patient had a good response to 
surgery and chemotherapy previously, frailty condition 
made not recommended curative treatment. Nevertheless, 
evaluating real possibilities for complete recovery needed 
again a complete geriatric assessment. The patient had 

become dependent for some daily live activities such us 
bathing or dressing up, with punctuation on Barthel test of 60 
points. No symptoms of depression were found, but MMSE 
decreased to 18. 

Due to the shortened life expectancy because of frailty 
and other comorbidities, and the increased possibility of 
adverse health outcomes secondary to cancer treatment, he 
received palliative treatment after discussing the options and 
according to medical counselling, achieving three years with 
good quality of life. 

Discussion
As elderly population is increasing, as well as cancer 
prevalence in people over 65 [5], we need to evaluate the 
real options of each patient of coping with cancer treatment, 
not only in terms of survival, but also related to side effects 
of treatments [6]. These options depend on cancer stage, 
kind of tumour and possible therapies [7], but also in the 
personal status of the patient previously to the appearance of 
the neoplasia. It is necessary to have an approximated idea 
of the patient’s life expectancy, in order to establish if it is 
logical to prescribe a treatment with curative intention or a 
palliative one [6]. Frailty appears as a useful tool to advice 
on the general status of a patient, as people from the same 
age can have very different health status. It has been related 
to a higher rate of adverse health outcomes, like mortality, 
bad response to treatment or presence of side effects. Frail 
patients have a short life expectancy too and that is why it 
is an important parameter that must be checked for deciding 
treatment strategies [8]. The action of care managers that help 
patient´s to understand and control their chronic diseases 
might be useful in order to prevent the apparition of frailty 
syndrome and/or detect it in early stages. The Table 1 of the 
care manager appears as a way of focusing the health care 
action in the patient, enabling him to manage his chronic 
conditions and improve his health [9].

Some studies remarked that older patients with colorectal 
[10], urologic [11] or any other kind of cancer [12] had 
more risk of mortality and presence of intolerance or 
chemotherapy side effects than non-frail. These works were 
based on phenotyipic definitions of frailty, although some 
used also definitions that include disability. Nonetheless, 
cancer patients may have symptoms due to their disease 
or as side effects of treatment that can overlap with frailty 
symptoms and signs, as slow gait speed, weight loss or low 
strength. In order to distinguish them, there are two factors 
that are important: first, knowing the previous health level 
of the patient, before de appearance of cancer. In this aspect, 
the collaboration of the Family Physician is crucial, as he 

Tools that part from physical 
examination and anamnesis Blood parameters related to frailty Possible future tools

FRAIL scale PCR Markers of cardiovascular risk: HbA1c, LDL
Frailty Index IL6 DNA methylation pattern

Groningen Frailty Index Proteins/albumin
CSHA Neutrophils

TNF α

Table 1. Principal frailty diagnostic tools [3,4,17]
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usually knows the patient, its environment and its evolution 
through time [13]. Second, it could be reasonable to develop 
blood markers of frailty. Levels of these biochemical markers 
must be compared with the ones considered normal for each 
population [4]. Some of them will be summarised in order to 
check the current status of the question. 

In the field of biochemical markers for frailty there is work 
done, but it is in an early development stage. We already 
know that inflammation markers as PCR are elevated in 
frail patients. This kind of markers is not useful in cancer 
patients as they also increase due to this illness. Other 
studies have demonstrated an increased level of neutrophils, 
TNFα and interleukin 6, but these parameters have the same 
limitations as PCR. Decreased levels of blood proteins 
like albumin, and also of lymphocytes have been found in 
frail patients. Apparently, there is also a loose of balance 
between undifferentiated T Cells and memory T Cells, 
with less proportion of the lasts. Androgen levels must be 
low, as other proteins and hormones like as myokines. But 
all these alterations can be found in a non-frail patient with 
a neoplasia, so they are not useful for building a prognosis 
model in these cases [14]. 

Levels of vitamin D have a direct relationship with frailty, 
adverse health outcomes and mortality, as well as falls [15]. 
This marker might be useful in order to improve patient´s 
probability of survival, although further research of its 
implications in cancer must be developed. Frailty is related 
with cardiovascular risk, so it is common to find glucose 
intolerance, diabetes or dyslipemia in frail people [16]. 
Frail patients have a higher glucose level in blood, and 
other parameters related to atherosclerosis. Sometimes, the 
medical action in an oncology patient is centred just in the 
neoplasia treatment, but if the patient is elderly it is also 
important to control his cardiovascular risks linked to frailty 
and chemotherapy side effects. Studies must be developed 
in order to describe, if existing, the relationship between 
biochemical markers for cardiovascular risk and frailty, as 
well as between them and cancer prognosis. This way, maybe 
we can find some other biochemical markers for frailty in 
cancer patients, mostly by using complex indexes [14].

There are other possible strategies to assist in cancer 
treatment apart from describing the patient’s phenotype 
before diagnosis, although they must be developed. Genetics 
and epigenetics changes related to aging can be a future path 
for this purpose. DNA methylation controls the transcription 
of the genoma, mostly by silencing the transcription of 
some genes. This pattern changes with time, influenced by 
environmental and genetics factors, and is involved in cancer 
development, as well as in aging. DNA methylation pattern 
can be analyzed in order to get a “methylated DNA age” or 
“epigenetic age” that can be different from the chronological 
age of the subject. This epigenetic clock is a better predictor 
for disease and mortality than chronological age [17]. 

It is known that DNA methylation influences the appearance 
of cancer and the resistance to some treatments [18]. An 
example is the HER2 receptor in breast cancer. The study of 
different methylation patterns in an elderly oncology patient 
might be the key to personalised treatments [19], solving the 

problems of low specificity of actual patterns (symptoms, 
signs, biochemical findings…) of frailty. Perhaps, in a not so 
distant future, the calculus of the epigenetic age may be used 
as a predictor of response to treatment, helping doctors to 
decide not only which chemotherapy agent use, but also if the 
intention of treatment will be curative or palliative. This will 
give the patient the power to organise his life plan, respecting 
his dignity and organise his treatment more globally.

References
1. Chang SF, Lin PL. Frail phenotype and mortality prediction: 

A systematic review and meta-analysis of prospective cohort 
studies. Int J Nurs Stud 2015; 52: 1362-1374.

2. Campitelli MA, Bronskill SE, Hogan DB, et al. 
The prevalence and health consequences of frailty in a 
population-based older home care cohort: a comparison of 
different measures. BMC Geriatr 2016; 16: 133.

3. Morley JE, Vellas B, van Kan GA, et al. Frailty consensus: a 
call to action. J Am Med Dir Assoc 2013; 14: 392-327.

4. Collerton J, Martin-Ruiz C, Davies K, et al. Frailty and the 
role of inflammation, immunosenescence and cellular ageing 
in the very old: Cross-sectional findings from the Newcastle 
85+ Study. Mech Ageing Dev 2012; 133: 456-466.

5. Farré Mercadé MV, Benavent Boladeras R. Cáncer 
Neoplasias más frecuentes. In Spanish Society of Geriatrics 
and Gerontology. Tratado de Geriatría para residentes 2006. 

6. Aaldriks AA, Maartense E, Nortier HJ, et al. Prognostic 
factors for the feasibility of chemotherapy and the Geriatric 
Prognostic Index (GPI) as risk profile for mortality before 
chemotherapy in the elderly. Acta Oncol 2016; 55: 15-23. 

7. Holch J, Stintzing S, Heinemann V. Treatment of 
metastatic colorectal cancer: Standard of care and future 
perspectives. Visc Med 2016; 32: 178-183. 

8. Ritt M, Rádi KH, Schwarz C, et al. A comparison 
of frailty indexes based on a comprehensive geriatric 
assessment for the prediction of adverse outcomes. J Nutr 
Health Aging 2016; 20: 760-767.

9. Ciccone MM, Aquilino A, Cortese F, et al. Feasibility and ef-
fectiveness of a disease and care management model in 
the primary health care system for patients with heart fail-
ure and diabetes (Project Leonardo). Vasc Health Risk Man-
ag 2010; 6: 297-305.

10. Ugolini G, Pasini F, Ghignone F, et al. How to select elderly 
colorectal cancer patients for surgery: A pilot study in an Italian 
academic medical center. Cancer Biol Med 2015; 12: 302-307. 

11. Lascano D, Pak JS, Kates M, et al. Validation of 
a frailty index in patients undergoing curative surgery 
for urologic malignancy and comparison with other risk 
stratification tools. Urol Oncol 2015; 426: e1-e12.

12. Aaldriks AA, Maartense E, Nortier HJ, et al. Prognostic 
factors for the feasibility of chemotherapy and the Geriatric 
Prognostic Index (GPI) as risk profile for mortality before 
chemotherapy in the elderly. Acta Oncol 2016; 55: 15-23.

13. Handforth C, Clegg A, Young C, et al. The prevalence and 
outcomes of frailty in older cancer patients: a systematic 
review. Ann Oncol 2015; 26: 1091-1101. 



Markers of frailty in cancer treatment election: A case report.

J Med Oncl Ther 2016 Volume 1 Issue 2
33

14. Calvani R, Marini F, Cesari M, et al. Biomarkers for 
physical frailty and sarcopenia: State of the science and 
future developments. J Cachexia Sarcopenia Muscle 2015; 
6: 278-286. 

15. Wong YY, Flicker L. Hypovitaminosis D and frailty: 
Epiphenomenon or causal? Maturitas 2015; 82: 328-335

16. Graciani A, García-Esquinas E, López-García E, et al. 
Ideal cardiovascular health and risk of frailty in older adults. 
Circ Cardiovasc Qual Outcomes 2016; 9: 239-245. 

17. Breitling LP, Saum KU, Perna L, et al. Frailty is associated 
with the epigenetic clock but not with telomere length in a 
German cohort. Clin Epigenetics 2016; 8: 21. 

18. Perna L, Zhang Y, Mons U, et al. Epigenetic age accelera-
tion predicts cancer, cardiovascular and all-cause mortal-
ity in a German case cohort. Clin Epigenetics 2016; 8: 64. 

19. Kalia M. Biomarkers for personalized oncology: Recent 
advances and future challenges. Metabolism 2015; 64: 
S16-S21.

Correspondence to:
Miguel Ángel Acosta-Benito
Family Doctor,
Mar Báltico Primary Care Centre,
Madrid’s Public Health Service, 
Madrid, Spain. 
E-mail: maacostabenito@gmail.com

mailto:maacostabenito@gmail.com

