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Can functional status predict for lack of benefit for immunotherapy in advanced malignancies?

Despite rising survival rates, a cure for advanced malignancies
continues to evade us. The advent of monoclonal antibodies that block
the checkpoint on immune cells and unleashes it against the tumor cells
provide a beacon of hope amidst the pessimism surrounding the man-
agement of a patient with metastatic cancer. With the advent of im-
mune checkpoint inhibitors, unprecedented survival data is being re-
ported in trials [1]. Promising efficacy data is getting churned out in
several advanced malignancies [2]. This has led to an unbridled en-
thusiasm among patients, oncologists, pharmaceutical companies and
patient advocacy groups. Consequently, there is a potential for the
liberal use of checkpoint inhibitors in the community.
The growing use of novel treatments in everyday practice has led to

questions regarding the financial impact of these drugs on the health-
care system and the benefits that patients may derive from them. Based
on current estimates, the cost of adjuvant use of ipilimumab, a check-
point inhibitor against CTLA-4 receptor, is nearly $400,000 per Quality
Adjusted Life Year (QALY) saved, which is an index of quality and
quantity of life lived [3]. In other words, the cost of one year with good
health is $400,000. Most experts consider a QALY threshold of around
$100,000 as being a cost-effective intervention [4]. If this is the cost
involved with a potentially curative treatment, its use in the metastatic
setting is most likely economically burdensome on the society. Cur-
rently, the poor cost-effectiveness of immunotherapy is an indisputable
fact, whereas the efficacy of therapy is increasingly confirmed in var-
ious malignancies [5].
Therefore, identifying a biomarker that can predict for response to

immunotherapy is of paramount importance. Mutational burden, tumor
infiltrating lymphocytes, programed cell death ligand-1 (PD-L1)
staining have all been evaluated as potential biomarkers for response to
treatment [6]. Although there are several putative biomarkers, few
have been consistently shown to have validity, concordance and pre-
cision. In this setting, we propose that we place a greater reliance on a
patient’s functional status in determining an indication for the use of
immunotherapy, or rather for not using immunotherapy. Traditionally,
use of cytotoxic chemotherapy in advanced malignancies has been re-
served for patients with good functional status. Inappropriate use of
chemotherapy in patients with poor functional status can have a det-
rimental effect on quality of life and survival. In fact, the American
Society of Clinical Oncology recommends against the use of che-
motherapy in patients with Eastern Cooperative Oncology Group per-
formance status (ECOG) score of 3 and above, which is an index of poor
functional status of a patient [7]. We suggest that a similar metho-
dology be adopted by medical oncologists in determining appropriate
use of immunotherapy. Furthermore, in our opinion, immunotherapy
should not be used in patients with poor functional status until there is
evidence for its effectiveness in such a clinical setting.
There are several reasons as to why we advocate for such a strategy

in clinical practice. First, clinical trials of checkpoint inhibitors pre-
dominantly enroll patients with an ECOG status of 0 or 1. We do not

have good quality clinical trial data on the use of immunotherapy in
patients with an ECOG score of 2 or above. Second, the therapeutic
effect of checkpoint inhibitors takes around 3 months to see a clinical
response. Even in patients who are known to have mismatch repair
deficiency, which is currently the only validated biomarker that pre-
dicts for response to immunotherapy, the average time to a clinical
response is around 4–5 months [8]. Patients with a poor functional
status often do not have the time to respond to checkpoint inhibitors.
Their poor functional status reflects inferior outcomes compared to a
patient who is functionally active. If functional status is used as a sur-
rogate marker for life expectancy, we can postulate that patients who
have impaired activity levels will likely do poorly with palliative im-
munotherapy. Third, only a fraction of patients in checkpoint inhibitor
trials show a good response. Estimates on response to these drugs in
patients vary depending on the primary site of disease, histologic sub-
type and molecular profile. Unfortunately, there could be a trend to use
immunotherapy as a last resort for all types of advanced malignancies.
The argument against using performance status in predicting for

lack of benefit of immunotherapy is based on the fact that these med-
ications are generally more tolerable compared to chemotherapy [9].
However, decision to treat must not be based only on the tolerability
profile of a medication. The use of any medications should either help a
patient live longer or improve their quality of life. In our opinion, the
use of immunotherapy in a patient with poor functional status achieves
neither. For instance, a retrospective study of 91 patients with ad-
vanced melanoma who were treated with checkpoint inhibitors showed
that patients with an ECOG score of 2–3 (n= 24) had a median overall
survival of 1.8 months compared to 19.5 months for patients with an
ECOG score of 0–1 (n= 58) [10]. The median overall survival in pa-
tients with an ECOG score of 2 was 2.3 months. Nearly, one in four
patients in the study who received immunotherapy had an ECOG score
of 2–3. While this is a small single-institution retrospective analysis, to
our knowledge, it is the only study that has investigated this question.
Nevertheless, it is a question that requires more scrutiny, and with great
urgency.
No one disputes the fact that indiscriminate use of expensive med-

ications is unsustainable to our public health system. As the era of
checkpoint inhibitors unfolds, several questions are being investigated,
including the timing and sequencing of checkpoint inhibitors, and using
combinations of these medications with cytotoxic agents, but too often
the financial cost to both the individual and the society are forgotten.
Furthermore, checkpoint inhibitors are not without their repertoire of
adverse effects. Analysis of trials suggests that these adverse effects are
poorly reported and this further clouds our ability to guide manage-
ment with an accurate estimation of therapeutic benefit and risk [11].
In addition to biomarkers such as MSI status and PD-L1 expression,

the use of performance status to predict for lack of benefit for im-
munotherapy may help in controlling the rising cost of cancer health-
care. We advocate for a greater emphasis in studying the benefit of
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checkpoint inhibitors in patients with poor functional status. Such an
effort could help identify biomarkers that predict for response to im-
munotherapy and justify its use in such patients. While the field of
cancer medicine has progressed significantly in the past few decades,
‘unchecked’ use of checkpoint inhibitors with ever-increasing price-tags
run the risk of not only diminishing the viability of our health care
system, but also make physicians look like snake-oil salesman.

Conflicts of interest

No conflicts of interest to disclose.

Research support

None.

References

[1] J.D. Wolchok, et al., Overall survival with combined nivolumab and ipilimumab in
advanced melanoma, N. Engl. J. Med. 377 (14) (2017) 1345–1356.

[2] J. Tang, A. Shalabi, V.M. Hubbard-Lucey, Comprehensive analysis of the clinical
immuno-oncology landscape, Ann. Oncol. 29 (1) (2018) 84–91.

[3] D.A. Goldstein, Adjuvant ipilimumab for melanoma–the $1.8 million per patient
regimen, JAMA Oncol. 3 (12) (2017) 1628–1629.

[4] P.J. Neumann, J.T. Cohen, M.C. Weinstein, Updating cost-effectiveness—the cur-
ious resilience of the $50,000-per-QALY threshold, N. Engl. J. Med. 371 (9) (2014)
796–797.

[5] J. Gong, et al., Development of PD-1 and PD-L1 inhibitors as a form of cancer
immunotherapy: a comprehensive review of registration trials and future con-
siderations, J. Immunother. Cancer 6 (1) (2018) 8.

[6] F. Teng, et al., Progress and challenges of predictive biomarkers of anti PD-1/PD-L1
immunotherapy: a systematic review, Cancer Lett. 414 (2018) 166–173.

[7] L.E. Schnipper, et al., American Society of Clinical Oncology identifies five key
opportunities to improve care and reduce costs: the top five list for oncology, J.
Clin. Oncol. 30 (14) (2012) 1715–1724.

[8] D.T. Le, et al., Mismatch repair deficiency predicts response of solid tumors to PD-1
blockade, Science 357 (6349) (2017) 409–413.

[9] J.R. Brahmer, et al., Management of immune-related adverse events in patients
treated with immune checkpoint inhibitor therapy: American Society of Clinical
Oncology Clinical Practice Guideline, J. Clin. Oncol. 36 (17) (2018) 1714–1768.

[10] A. Wong, et al., Clinical and palliative care outcomes for patients of poor perfor-
mance status treated with antiprogrammed death-1 monoclonal antibodies for ad-
vanced melanoma, Asia Pac. J. Clin. Oncol. 13 (6) (2017) 385–390.

[11] T.W. Chen, et al., A systematic review of immune-related adverse event reporting in
clinical trials of immune checkpoint inhibitors, Ann. Oncol. 26 (9) (2015)
1824–1829.

Arun Kumar Arumugam Raajasekar
Division of Medical Oncology, Markey Cancer Center, University of

Kentucky, Lexington, KY, USA

Aju Mathewa,b,⁎
a Division of Medical Oncology, Markey Cancer Center, University of

Kentucky, Lexington, KY, USA
bKerala Cancer Care, Kochi, Kerala, India

E-mail address: aju.mathew@uky.edu.

⁎ Corresponding author at: University of Kentucky, 800 Rose Street, CC452, Lexington, KY, 40536, USA.

Correspondence Journal of Cancer Policy 20 (2019) 100183

2

http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0005
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0005
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0010
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0010
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0015
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0015
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0020
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0020
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0020
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0025
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0025
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0025
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0030
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0030
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0035
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0035
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0035
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0040
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0040
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0045
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0045
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0045
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0050
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0050
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0050
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0055
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0055
http://refhub.elsevier.com/S2213-5383(18)30070-5/sbref0055
mailto:aju.mathew@uky.edu

	Can functional status predict for lack of benefit for immunotherapy in advanced malignancies?
	Conflicts of interest
	Research support
	References




