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Abstract

Objectives: To determine the frequency and key factors regarding empiric chemotherapy dose reductions (ECDR) in non-
small cell lung cancer (NSCLC) patients.

Methods: This retrospective study involved the chart review of all histologically confirmed NSCLC patients receiving
chemotherapy at the Odette Cancer Centre, Sunnybrook Health Sciences Complex, from 2013-2014. The frequency of
ECDR and potential impacting factors were recorded and analyzed on SPSS v16.0. Results were expressed in percentages,
P-values, and Cramet’s V.

Results: Our findings (N = 134) suggested patients with moderate kidney disease stages were statistically associated with
ECDR (29% vs. 24% vs. 50% for stage I, II, and I1I respectively, p = 0.031, ¢ = 0.235, df = 2). Patients aged 61 and above
(39% vs. 14%, P = 0.001, ¢ = 0.23, df = 1), polypharmacy of 4 or more medications (24% vs. 44%, p = 0.017, ¢ = 0.21,
df = 1), presence of kidney disease (43% vs. 24%, P = 0.024, ¢ = 0.20, df = 1), and palliative intent (40% vs. 12%, p =
0.0027, ¢ = 0.26, df = 1) showed statistically significant, but weak association with ECDR. Combinations (3 or more) of
the impacting factors as mentioned above showed statistically significant association with ECDR (75% vs 42%, P = 0.00, ¢
= 0.308). The degree of ECDR were positively correlated to patient age, moderate stage chronic kidney disease, and having
combinations of impacting factors.

Conclusions and Relevance: ECDR was common in the NSCLC patients (33%), particularly in the elderly, polypharmacy,
palliative care and kidney disease population. Variances might exist among physicians, which might lead to clinically signifi-
cant outcomes. Guidance and future studies for ECDR is crucial especially as Ontario's senior population grows.
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demonstrates that 29% of those with advanced cancer have
experienced a dose reduction in their first chemotherapy cycle [3].

Introduction

Non-small cell lung cancer (NSCLC) is a disease of the elderly

with a median age diagnosis at seventy-one years of age [1].
Unfortunately, the risk of chemotherapy toxicities, such as
mucositis, myelosupptession, neuropathy, and cardiomyopathy,
increases with advancing age [2-4]. It has been estimated that
frailty in elderly cancer patients can be as high as 42% |2]. This
has led to the practice of empiric chemotherapy dose reductions
(ECDR) in elderly patients to prevent morbidity and mortality |2,
5, 6]. A multisite cohort study involving elderly cancer patients
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There are existing guidelines on chemotherapy dosage for
patients with NSCLC [7-9]. However, no guidelines are available
in assisting physicians on how to manage patients with NSCLC
who may also require ECDR. For that reason, clinical judgment
and experience play a significant role in treatment decisions.
However, this may result in potential biases and variation among
physicians. Therefore, it is imperative to seek and understand the
possible variables to avoid unnecessary chemotherapy toxicities
in the frail elderly or under treatment of fit elderly patients. To
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date, there are few existing studies that explore potential factors in
ECDR in specific population such as elderly and obesity but not
in NSCLC population |2, 10]. This study aims to determine the
frequency and key factors regarding empiric chemotherapy dose
adjustments in patients with NSCLC.

Methodology

Setting, Patients, Study Design, and Measurement
Outcomes

We obtained ethics approval from Sunnybrook Research
Ethics Board on October 2014. We conducted a retrospective
study utilizing hospital chart review and Cancer Care Ontatio’s
Oncology Patient Information System (OPIS). We included
patients from 2013-2014 with histologically confirmed NSCLC
of all stages, who were receiving chemotherapy for all treatment
intent in Odette Cancer Centre, Sunnybrook Health Sciences
Complex. We defined ECDR as any decreases in the prescribed
chemotherapy dosage as compared to the initial pre-calculated
chemotherapy dosage by OPIS. We excluded patients with other
types of lung cancers, not receiving chemotherapy, receiving oral
chemotherapy, or participating in clinical trials. There was no
exclusion criteria based on ages, genders, ethnicities, or otherwise.
We identified the eligible patients via computerized order entry
database at Odette Cancer Centre which captured all NSCLC
patients during this time period.

We collected demographic and medical information including
gender, age, Body Mass Index (BMI), distance to health care,
comorbidities, number of medications, cancer stage, current
chemotherapy regimen (platinum vs. non-platinum), empitic
dosage reduction, lines of therapy, treatment of intent, kidney
stage, and Edmonton Symptom Assessment System (ESAS).

Statistical Analysis

There were 304 patients in the initial search through our database
entry. 170 patients were omitted based on exclusion criteria as
mentioned above. We conducted descriptive statistical analyses
on SPSS v16.0 to evaluate any potential impacting factors
in determining the presence of ECDR. We also conducted
secondary analysis in determining combinations of potential
impacting factors in the role of ECDR decision-making process.
Fisher’s exact test or Chi-Square test was used whete appropriate.
The study end-points were expressed in percentages, and we set
P-value less than 0.05 to indicate statistically significant results. If
any potential impacting factors were statistically significant, we
determined the strength of the association by setting Cramet’s V
.= 0.3 (degree of freedom = 1), 0.21 (degtee of freedom = 2),
and 0.17 (degree of freedom = 3) to indicate medium correlation
effect [11, 12].

Results
Demographic and Health Information Result (Table 1)

Our study population (N = 134) indicated similar demographic
distribution in terms of gender (47% male vs. 53% female). Most
patients resided in the GTA (76%). The patients were aged 61 and
above (74%), within the normal BMI (58%), and presented with
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stage 4 NSCLC (78%) at the time.

Nearly half (47%) of the patients had kidney disease of varying
stages (34%, 38%, 28% for stage I, II, and III, respectively);
13% of the patients had cardiac disease. Less than one-tenth
(7%) of the patients were found to have both kidney and cardiac
diseases. The majority of the sample (74%) did not have a medical
history of cancer. Approximately 46% of patients took more
than 4 medications per day, with 15% and 11% of them taking
anticoagulants and metformin/glyburide respectively.

Platinum-based chemotherapy was used on 64% of the patients,
and 33% of patients received ECDR of varying levels. The intent
of treatment was mostly palliative (75%). Prior to receiving their
first chemotherapy, most patients indicated mild symptoms and
scored 0-3 across ESAS in terms of feeling unwell (58%), anxiety
(79%), depression (77%), shortness of breath (76%), lack of
appetite (79%), nausea (96%), drowsiness (75%), fatigue (56%),
and pain (82%).

Study Result (Table 2, 3, and 4)

Our findings suggested ECDR are frequent in the NSCLC
population (33%). Only moderate kidney stages showed
statistically significant association with ECDR (29% vs. 24% vs.
50% for stage 1, 11, and 111 respectively, p = 0.031, ¢ = 0.235, df
= 2). There were 38 patients with moderate kidney disease (CKD
Stage 3). 19 of the 38 patients received ECDR, with one-third
of them receiving 20% or more chemotherapy dose reduction
of platinum type (58%) in a palliative setting (82%). Most were
female (61%) and above the age of 61 (90%). Majority (87%) had
stage 4 NSCLC. Approximately 25% of the moderate chronic
kidney disease patients had 3 major symptom burdens based
on ESAS scores of 4 or above in a category. Interestingly, none
showed statistically significant association with ECDR in this
sub-population of moderate stage chronic kidney disease in the
setting of NSCLC.

In addition, we identified patients aged 61 and above (39% vs.
14%, P = 0.001, ¢ = 0.23, df = 1), polypharmacy of 4 or more
medications (24% vs. 44%, p = 0.017, ¢ = 0.21, df = 1), presence
of kidney disease (43% vs. 24%, P = 0.024, ¢ = 0.20, df = 1),
and palliative intent (40% vs. 12%, p = 0.0027, ¢_= 0.26, df = 1)
to have statistically significant but weak association with ECDR.
However, any 3 or more combinations of the 5 impacting factors
mentioned above showed statistically significant association with

ECDR (75% vs 42%, P = 0.00, 5= 0.308).

Our study also indicated a higher empirical chemotherapy dose
reduction of 20% or more in patient population of age 61 or
above (P =0.002, ¢ = 0.30, df = 3), moderate stage chronic kidney
disease (P = 0.018, ¢_= 0.27, df = 3), and having a combination
of 2 or more of the 5 impacting factors (P = 0.002, ¢ = 0.30, df
= 3). There were no differences in the extent of ECDR in the
subgroup population of polypharmacy or palliative intent.

No statistically significant associations were found in patients
with BMI = 25, cardiac or cardiac-combination history, previous
cancer history, presence of anticoagulants or metformin/
glyburide, chemotherapy types, or any ESAS components and its
combinations.
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Table 1. Demographic Information and Health Information.
Percentage (Frequency); N = 134, unless specified otherwise
Gender
Male 47% (63)
Female 53% (71)
Age
<50 6% (8)
51-60 20% (27)
61-70 35% (47)
>71 39% (52)
BMI
18.5-24.9 57.5% (77)
25.0-29.9 34.3% (46)
30 and above 8.2% (11)
Distance of Health Care
GTA 76% (102)
Non-GTA 24% (32)
Cancer Stage
1 0% (0)
2 8% (11)
3 14% (18)
4 78% (105)
Current Chemotherapy
Platinum 64% (806)
Non-Platinum 36% (48)
Dosage Reduction
10% and below 4% (5)
11-20% 15% (20)
21 and above 14% (19)
No Dose Reduction 67% (90)
Lines of Therapy
First 73% (98)
Second 19% (25)
Third 8% (11)
Treatment of Intent
Neoadjuvant 2% (3)
Adjuvant 10% (14)
Curative 13% (17)
Palliative 75% (100)
ESAS Score (N = 103)
Feeling Unwell
0-3 58% (60)
4-10 42% (43)
Anxiety
0-3 79% (81)
4-10 21% (22)
Depression
0-3 77% (79)
4-10 23% (24)
Shortness of Breath
0-3 76% (78)
4-10 24% (25)
Lack of Appetite
0-3 79% (81)
4-10 21% (22)
Nausea
0-3 96% (99)
4-10 4% (4)
Drowsiness
0-3 75% (77)
4-10 25% (206)
Fatigue
0-3 56% (57)
4-10 44% (40)
Pain
0-3
4-10 82% (85)
18% (18)
Kartolo A, Wong C, Cheng S (2017) Frequency and Determining Factors of Empiric Chemotherapy Dose Reduction in Patients with Non-Small Cell Lung Cancer. Int ] Cancer Stud Res. 6(1),
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Table 2. Reasons for Reduction and its Power Analysis.

Presence of Reduction

P (Two-tailed); Cramer’s V ()

Age
60 and below
61 and above

14% (5/35)
39% (39/99)

P =0011,¢ =023 df = 1)

Overweight (BMI 2 25.0)

Yes 30% (17/57) P =0.58, ¢, = 0.055 (df = 1)
No 35% (27/77)
Past Medical History

Kidney
Yes 43% (26/60) P =0.026,4 = 0.20 (df = 1)
No 24% (18/74)

Cardiac
Yes 29% (5/17) P =0.79, ¢ = 0.027 (df = 1)
No 33 (39/117)

Kidney and Cardiac
Yes 56% (5/9) P=0.13,¢ =0.13 (df =1)
No 31% (39/125)
Previous History of Cancer
Yes 29% (10/35) P =0.68,¢ =0.054 (df = 1)
No 34% (34/99)
Number of Medications
Below 4 24% (17/72) P=0.017,¢ =021 df = 1)

4 and above

44% (27/62)

Anticoagulation
Yes 35% (7/20) P =0.82,¢ =0.0193 (df = 1)
No 32% (37/114)
Metformin/Glyburide
Yes 40% (6/15) P =0.57,¢ = 0.054 (df = 1)
No 32% (38/119)
Chemotherapy
Platinum 38% (33/86) P =0.085,¢p =0.16 (df = 1)

Non-Platinum

23% (11/48)

Intent of Treatment

Curative 12% (4/34) P =10.0027,¢ = 0.26 (df =1)
Palliative 40% (40/100)
Kidney Disease Stage
I 29% (13/45) P =10.031, ¢ = 0.235 (df =2
11 24% (12/51)
111 50% (19/38)
ESAS
Pain (4 or above)
Yes 37% (7/19) P =0.79,p = 0.038 (df = 1)
No 32% (27/84)
Fatigue (4 or above)
Yes 40% (18/45) P =021, =013 df =1)
No 28% (16/58)
Drowsiness (4 or above)
Yes 44% (12/27) P =0.16,9 =0.14 (df = 1)
No 29% (22/76)
Nausea (4 or above)
Yes 75% (3/4) P =0.10,9 =0.18 (df = 1)
No 31% (31/99)
Lack of Appetite (4 or above)
Yes 27% (6/22) P =0.61,p = 0.064 (df = 1)
No 35% (28/81)
Shortness of Breath (4 or above)
Yes 44% (11/25) P =022 =013 df =1)
No 29% (23/78)
Depression (4 or above)
Yes 38% (9/24) P =0.63,p = 0.053 (df = 1)
No 32% (25/79)
Anxiety (4 or above)
Yes 32% (7/22) P =0.89,p =0.014 (df = 1)
No 33% (27/81)
Feeling Unwell (4 or above)
Yes 26% (11/43) P =021, =013 df = 1)
No 38% (23/60)
Combination of ESAS components
2 or more 50% (17/34) P =073,9 =0.034 (df = 1)
3 or more 41% (13/34) P =10.53,¢ = 0.062 (df = 1)
4 or more 35% (12/34) P =026, =011 (df =1)
5 or more 24% (8/34) P =10.35,¢ = 0.092 (df = 1)
6 or more 33% (3/34) P =10.98, ¢ =0.002 (df = 1)
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Table 3. Subgroup Analysis for Reasons for Reduction and its Power Analysis.

Presence of Reduction

P (Two-tailed); Cramer’s V (¢c)

Combinations
2 or above 91% (40/44) P =0.002, ¢ = 0.262 (df = 1)
3 or above 75% (33/44) P =0.00,¢ =0.308 (df = 1)
Moderate Kidney Disease (N = 38)
Presence of Reduction | P (Two-tailed); Cramer’s V (¢c)
Age

60 and below
61 and above

24% (1/4)
53% (18/34)

P =0.60, ¢, = 0.17 (df = 1)

Overweight (BMI 2 25.0)

Yes 44% (4/9) P =050, =0.70 (df =1)
No 52% (15/29)
Past Medical History

Kidney
Yes 57% (13/23) P =032, =032 df =1)
No 40% (6/15)

Cardiac
Yes 67% (2/3) P =050, =0.55(df =1)
No 49% (17/35)

Kidney and Cardiac
Yes 67% (2/3) P =050,p =0.55df =1)
No 49% (17/35)
Previous History of Cancer
Yes 58% (7/12) P=049,9 =049 (df =1)
No 46% (12/26)
Number of Medications
Below 4 50% (8/16) P=1.0,9 =0df =1)
4 and above 50% (11/22)
Anticoagulation
Yes 50% (2/4) P=1.0,9 =0@f =1)
No 50% (17/34)
Metformin/Glyburide
Yes 40% (2/5) P =0.50,¢ = 0.63 (df =1)
No 52% (17/33)
Chemotherapy
Platinum 59% (13/22) P=0.19,¢ =0.19 df =1)

Non-Platinum

38% (6/16)

Intent of Treatment

Curative 52% (16/31) P=1,¢ =0.069 df =1)
Palliative 43% (3/7)
ESAS
Pain (4 or above)

Yes 25% (1/4) P=030,p =024 (df = 1)
No 60% (15/25)

Fatigue (4 or above)
Yes 46% (6/13) P =047, =0.16 (df =1)
No 63% (10/16)

Drowsiness (4 or above)

Yes 63% (5/8) P =070, = 0.091 df = 1)
No 52% (11/21)

Nausea (4 or above)
Yes 0% (0/0) P=1¢=0df =1)
No 55% (16/29)

Lack of Appetite (4 or above)
Yes 25% (1/4) P =0.30,p =0.24 (df = 1)
No 60% (15/25)
Shortness of Breath (4 or above)
Yes 43% (3/7) P =067, =014 df =1)
No 59% (13/22)
Depression (4 or above)

Yes 25% (1/4) P =0.30,¢ =024 (df = 1)
No 60% (15/25) ‘

Anxiety (4 or above)
Yes 25% (1/4 _ _ _
No 0% (1<5/2)5) P =030, =024 df = 1)

Feeling Unwell (4 or above)

Yes 43% (3/7)
No 59% (13/22) P= 0.()7, LP[ =0.14 (df = 1)
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Combination of ESAS components
2 or more 31% (5/16) P =0.10,¢ =030 (df = 1)
3 ot motre 25% (4/16) P =044, =015 (df = 1)
4 or more 19% (3/16) P=0.81,¢ =0.044 (df = 1)
5 or more 13% (2/16) P =082, =0.042 (df = 1)
6 or more 0% (0/16) P=0.10,¢p =0.30 (df =1)

Combinations of Moderate Kidney Disease, Comorbidities (Kidney Disease), Age Above 61, Polypharmacy (Medications 4 and
above), Palliative Intent In Relation to EDCR

Table 4. Extent of Empiric Chemotherapy Dose Reduction In Relation to Impacting Factors.

Extent of Empiric Chemotherapy Dose Reduction P Value,
None 10% and Below | 11% to 20% | 21% and Above Cramer’s V (¢c)
Age 61 or Above 67% (60/90) 40% (2/5) 91% (19/21) 100% (18/18) | P = 0.002, ¢, =030 (df = 3)
Polypharmacy (4 or above) 61% (55/90) 40% (2/5) 38% (8/21) 39% (7/18) P=0.11,¢ =021 (df = 3)

Moderate Stage Chronic Kidney

21% (19/90)

20% (1/5)

38% (8/21)

56% (10/18)

P =0.018,p = 0.27 (df = 3)

Disease
Comorbidities (Kidney Disease) 38% (34/90) 20% (1/5) 52% (11/21) 78% (14/18) P =0.010, P, = 0.29 (df =3)
Palliative Intent 67% (60/90) 100% (5/5) 91% (19/21) 89% (17/18) P=024,¢ =027 (df =3)

Combinations of 2 or More Im-
pacting Factors as Shown Above

67% (60/90)

60% (3/5)

95% (20/21)

94% (17/18)

P =0.002, p = 0.30 (df = 3)

Discussion
Result Interpretation

Our studies indicated that medical oncologists in Sunnybrook
Health Sciences Complex considered moderate stage of chronic
kidney disease to determine whether or not they performed
ECDR. In addition, our study suggested that medical oncologists
considered multiple combined impacting factors — 3 or more
of aged 61 or above, polypharmacy, presence of kidney disease
(particularly in moderate stage), and palliative intent — rather than
a single factor to determine the practice of ECDR. The extent to
which ECDR was performed (i.e. dose reduction of 10% or less,
11%-20%, or 21% or above) were correlated with patient age,
moderate stage chronic kidney disease, and having combinations
of impacting factors.

Age and presence of kidney disease of moderate severity were
identified as factors in determining the presence of ECDR. Many
studies were done to evaluate the role of aging in affecting the
pharmacokinetic and pharmacodynamics of chemotherapy [13-
15]. Available data showed inconsistent results in age-related
chemotherapy pharmacokinetic changes but clear association
with age-related chemotherapy pharmacodynamics changes [13].
In other words, eldetly patients tend to expetience more adverse
reaction by chemotherapy when compared to younger patients.
The increased toxicity risk in the elderly cancer patient might be
due to the decrease in volume of distribution, hepatic metabolism,
and renal excretion |5, 13, 16, 17]. Kidney disease as a factor for
ECDR was important because many chemotherapy agents such as
cisplatin and carboplatin are cleared via the kidneys [5]. However,
it would be important to note that serum creatinine might not
reflect true renal function in the eldetly [17]. Despite glomerular
filtration rate reduced at a rate of 0.75 mL/min after the age of
40, approximately 30% of patients did not have increased serum
creatinine level due to simultaneous muscle mass loss [16, 17]..
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Thus, serum creatinine alone might not be an appropriate marker
to evaluate presence of kidney disease as an ECDR determining
factor.

The patient population taking 4 or more medications was also
found to be an important factor for ECDR. This finding further
strengthened the complex interactions between chemotherapy
and other medications [18, 19]. A two-centtre cross-sectional study
identified that 58% of cancer patients had at least one potential
adverse drug interaction [20]. In relation to chemotherapy adverse
reactions, potential drug interactions increased proportionally to
the number of medications involved [20]. This was consistent to
our finding that oncologists tend to perform ECDR in patients
with polypharmacy.

In addition to the quantity of medications, types of medications
were also importantin evaluating potential adverse druginteraction
with chemotherapy [21, 22]. Previous studies had identified
anticoagulants and otral hypoglycemics such as metformin/
glyburide to be ‘high risk’ medication classes for adverse drug
events in the elderly population based on the Beers, Zhang, and
Drugs to Avoid in the Elderly criteria [21, 22]. However, their
results suggested no association between polypharmacy and
potentially inappropriate medication use with chemotherapy-
related toxicity or hospitalization in seniors with cancer [21].
This was also consistent with our findings that oncologists did
not cotrelate anticoagulants and metformin/glybutide as patt of
their ECDR determining factors. Overall, our study suggested
that oncologists took account the quantity, but not quality of
medications as their ECDR determining factors.

The treatment goals in our patient population of advanced NSCLC
should focus on symptom relief, quality of life improvement,
and possible survival prolongation [9]. Current BCCA guidelines
recommend to not extend platinum-based doublet chemotherapy
beyond 4 to 6 cycles as first-line palliative chemotherapy, given
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that it might not provide survival benefit but increase cumulative
toxicity profiles. Instead, the guideline recommends a single agent
maintenance therapy when appropriate. This was consistent with
our finding of palliative intent as one of the major factors in
performing ECDR.

Lung cancer medical oncologists had higher rates of performing
ECDR when using platinum-based chemotherapy; however, this
finding did not reach statistical significance. Interestingly, none
of the components of ESAS or its combinations were associated
with ECDR. We suspected that major symptom burden was more
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