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Abstract 
Background: Advanced practice providers (APPs) play important roles 
in enrolling, educating, and caring for patients in clinical trials. However, 
much remains unknown about the role of APPs in managing adverse 
events (AEs) in early (phase I to II) clinical trials. In this study, we as-
sessed the outpatient management of grade 3 to 4 AEs by APPs in 
early trials and characterized the workflow of our APP Phase I to II Fast 
Track (FT) Clinic. Patients and Methods: We retrospectively reviewed 
records of patients with advanced or metastatic solid tumors enrolled 
in phase I to II clinical trials who were seen by APPs from September 
2017 to August 2018 in the APP phase I to II FT clinic in the Department 
of Investigational Cancer Therapeutics. Results: A total of 808 patients 
enrolled in 159 clinical trials were seen in 2,697 visits (median 3 visits 
per patient; range 1–28) by 10 APPs. Treatment was interrupted in 6.9% 
of visits, and grade 3 to 4 AEs were seen in 5.4% of visits; however, pa-
tients from 1.4% of visits were sent to the emergency center (EC) and/or 
admitted. Patients referred to the EC and/or admitted were more likely 
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to have baseline hypoalbuminemia, high lactate 
dehydrogenase, and poor Eastern Coopera-
tive Oncology Group performance status (i.e., 
ECOG > 1; p < .001). There were no associations 
between EC referral and gender, APP years of 

experience, or type of treatment. Conclusions: 
The APP Phase I to II FT Clinic has an important 
role in the management of AEs by APPs in early 
clinical trials in the outpatient setting, poten-
tially avoiding EC visits and admissions.

The process of clinical drug develop-
ment classically has to follow three 
phases before regulatory (US Food 
and Drug Administration or European 

Medicines Agency) approval; however, there have 
been exceptions in which drugs were approved for 
tumor location–agnostic indications in the pres-
ence of compelling targets, such as larotrectinib 
(Vitrakvi) for patients with NTRK fusions (Drilon 
et al., 2018; Joshi et al., 2020; Ricciuti et al., 2019) 
or pembrolizumab (Keytruda) for patients with 
microsatellite instability-high tumors, based on 
early (phase I and phase II) clinical trials (Mara-
belle et al., 2020).

The primary objectives of phase I clinical tri-
als are to determine the safety and tolerability of an 
investigational drug or combination and to define 
the maximum tolerated dose (MTD) and recom-
mended dose to be used in phase II clinical trials 
(Garralda et al., 2019). In contrast, the primary ob-
jective of phase II clinical trials is often to evalu-
ate the preliminary efficacy of the treatment in a 
well-defined population of patients (Bui & Kum-
mar, 2018; Garralda et al., 2019). The primary ob-
jective of phase III clinical trials is to evaluate the 
efficacy of the investigational drug compared with 
standard-of-care treatment (Garralda et al., 2019).

Patients who participate in early clinical trials 
usually have metastatic or locally advanced cancer 
and have exhausted all standard-of-care treatment 
options (Cassel et al., 2016). Most of these patients 
have been offered the option of hospice or an ear-
ly clinical trial, and most tend to have significant 
tumor and symptom burden (Cassel et al., 2016; 
Kokkonen et al., 2019). Patients participating in 
early clinical trials may experience unknown and 
unexpected adverse events (AEs) from the investi-
gational drugs, which may exacerbate preexisting 
comorbid conditions and require temporary treat-
ment interruption and dose modifications. These 
AEs, in addition to the advanced cancer, can sig-
nificantly impact patients’ quality of life (Cassel et 
al., 2016; Chrisoulidou et al., 2015).

The evaluation of AEs is essential in phase I 
clinical trials in evaluating the dose-limiting tox-
icities (DLTs) and determining the phase II rec-
ommended dose (RP2D). Often the first cycle is 
considered the DLT period, in which AEs are as-
sessed in relation to that dose level and determine 
if that dose is safe and tolerable.

Unlike traditional chemotherapy side effects, 
AEs associated with immune checkpoint inhibitors 
(ICIs) such as anti–programmed cell death pro-
tein 1 (PD-1), anti–programmed cell death ligand 
1 (PD-L1), or anticytotoxic T-lymphocyte associ-
ated antigen 4 (CTLA-4) antibodies can range from 
commonly occurring AEs such as fatigue and rash 
or pruritus to immune-related reactions similar to 
autoimmune diseases such as colitis, hepatitis, and 
hypothyroidism (Barber, 2019; Baxi et al., 2018; Gor-
don et al., 2017). These immune-related AEs (irAEs) 
can emerge beyond the classical DLT period de-
fined as cycle 1. Monitoring of patients is important 
in determining the safety beyond the classical DLT 
period. Additionally, these drugs can also have less 
frequent AEs involving the nervous, hematologic, 
and urinary systems (Barber, 2019; Baxi et al., 2018; 
Gordon et al., 2017; Kumar et al., 2017). 

Given that patients enrolled in early clinical 
trials may experience severe AEs between vis-
its with their oncologist and may require weekly 
monitoring for safety, our institution established 
an advanced practice provider (APP; nurse prac-
titioners and physician assistants)-led phase I to 
II fast-track (FT) clinic to address this need. Re-
search has shown that APPs play a significant role 
in improving the quality of life and symptom man-
agement of patients with cancer (Alotaibi & Al An-
izi, 2020). Additionally, APPs are an integral part 
of the clinical team, identifying eligible patients 
and providing education and care to patients en-
rolled in a clinical trial; however, much remains 
unknown about their role in the management of 
AEs in early clinical trials.

 The main objectives of this study were to (1) 
describe the workflow of the APP Phase I to II FT 
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Clinic, (2) assess the management of AEs by APPs 
in early clinical trials in the outpatient setting, and 
(3) assess if grade 3 to 4 AEs can be managed in the 
outpatient setting, thus avoiding emergency cen-
ter (EC) visits and hospital admissions.

PATIENTS AND METHODS
Patients 
This study included patients with advanced or 
metastatic solid tumors who were enrolled in 
phase I to II clinical trials and seen by APPs in 
the APP Phase I to II FT Clinic in the Depart-
ment of Investigational Cancer Therapeutics at 
The University of Texas MD Anderson Cancer 
Center from September 2017 to August 2018. Pa-
tients seen in the FT clinic for reasons other than 
planned visits for safety follow-up were excluded 
from the current study. This study was conducted 
under an Institutional Review Board–approved 
protocol. Clinical information such as patient 
characteristics, type of treatments received, and 
the occurrence and management of grade 3 to 4 
AEs (as defined by Common Terminology Crite-
ria for Adverse Events [CTCAE] versions 4 and 5) 
were collected from prospectively maintained da-
tabases and/or electronic medical records. The in-
formation was transferred to an Excel spreadsheet 
by the department informatic technical support 
personnel, and missing data were entered manu-
ally by the APPs.

Patients were referred to the Clinical Center 
of Targeted Therapies in the Department of Inves-
tigational Cancer Therapeutics at The University 
of Texas MD Anderson Cancer Center in Hous-
ton, Texas, for evaluation for treatment options in 
early clinical trials. During the initial clinic visit 
(and after review of the patient’s medical, surgical, 
family, and social history; current medications; al-
lergies; and the molecular profile of the tumor, if 
available), the physicians and APPs provided ver-
bal and written education regarding the potential 
risks, benefits, and logistics of early clinical tri-
als in general and about potential expected AEs 
and trial-related procedures and/or expectations. 
These were further explained by the designated 
clinical study coordinator or research nurse of the 
clinical trial. Patients who were interested in par-
ticipating in a clinical trial and met the inclusion 
and exclusion criteria signed informed consent. 

Patients underwent the designated screening pro-
cedures before starting treatment, and they were 
seen by the primary investigators for cycle 1 treat-
ment clearance. 

APP Phase I to II FT Clinic Workflow
After patients receive the first dose of treatment, 
many of them are scheduled for weekly visits (e.g., 
days 8, 15, and 22) in the APP Phase I to II FT Clin-
ic to assess the safety and tolerability of the treat-
ment and identify severe adverse events that could 
represent dose-limiting toxicities of the investiga-
tional agent. Additionally, during the weekly pa-
tient visits, blood samples are collected to assess 
the absorption and distribution of the investiga-
tional drug (pharmacokinetics) and to identify 
possible biomarkers for response or resistance to 
the investigational drug(s). 

Patients are seen in the APP Phase I to II FT 
Clinic by an APP with the help of a medical as-
sistant. The APPs who are a part of the Phase I to 
II FT Clinic also work in comanaged clinics with 
the clinical trials’ principal investigators and have 
various levels of experience, ranging from 2 to 24 
years. The role of an APP working in a Phase I to 
II FT clinic can be quite labor intensive secondary 
to checking the protocol regarding dose-limiting 
toxicities, treatment holding parameters, and pro-
hibited medications. Therefore, prior to staffing the 
APP Phase I to II FT Clinic, new APPs receive 6 
months of ongoing shadowing and precepting from 
an experienced APP preceptor and the primary in-
vestigator. Advanced practice provider competen-
cies specific for this role do not exist; thus, general 
clinical trial and APP oncology competencies were 
utilized to train and evaluate new APPs (Calvin-
Naylor et al., 2017; Coombs et al., 2020). 

During each APP Phase I to II FT clinic visit, 
the APP performs a complete history and physi-
cal examination and a review of systems, assesses 
the patient’s Eastern Cooperative Oncology Group 
(ECOG) performance status (0: fully active, able to 
carry on all pre-disease performance without re-
striction; 1: restricted in physically strenuous ac-
tivity but ambulatory and able to carry out work 
of a light or sedentary nature; 2: ambulatory and 
capable of all self-care but unable to carry out any 
work activities), assesses psychosocial status, re-
views or updates medication lists, reviews diag-
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nostic and laboratory data, and identifies, grades, 
and manages AEs as per established national 
guidelines (Haanen et al., 2017; Puzanov et al., 
2017; Thompson, 2018; National Comprehensive 
Cancer Network, 2019), institutional algorithms, 
and specific protocol/sponsor guidelines (Fig-
ure 1). The APP documents AEs in the electronic 
health record. Additionally, during each Phase I to 
II FT clinic visit, the APP interacts with the clini-
cal trial’s designated clinical study coordinator or 
research nurse to discuss AEs, attribution of AEs, 
allowable medications or interventions per the 
clinical trial, and the need to schedule additional 
diagnostic testing or referral to specialists of af-
fected organ systems.

Treatments and Toxicity Evaluation
We assessed patient characteristics, type of treat-
ments received, and the occurrence of grade 3 to 4 
AEs and their management. We also evaluated the 
EC visits and admissions 24 hours before or after 
visits to the APP Phase I to II FT Clinic. Cancer 
treatment was administered in accordance with 

Institutional Review Board–approved protocols, 
and patients received therapy under the investiga-
tors’ care. 

Additionally, we assessed the baseline physi-
cal examination, CT laboratory values, and other 
imaging results. Based on the number of sites of 
metastatic disease, lactate dehydrogenase (LDH), 
and albumin, the Royal Marsden Hospital (RMH) 
prognostic score was calculated. The RMH score 
is a validated tool that helps predict survival of 
cancer patients (Garrido-Laguna et al., 2012). Pa-
tients with elevated LDH, low albumin (< 3.5 g/
dL), and more than two metastatic sites (lower 
RMH scores) tend to have worse survival out-
comes (Garrido-Laguna et al., 2012).

Statistical Analysis
Descriptive statistics were used to summarize pa-
tient characteristics, such as age, diagnosis, gen-
der, race, religion, ECOG performance status, type 
of therapy (e.g., immunotherapy, chemotherapy, 
targeted therapy), albumin level, LDH level, and 
number of metastatic sites. 

Figure 1. Advanced practice provider role in early phase I to II Fast Track Clinic.
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Chi-squared (χ2) tests of independence were 
used to evaluate associations between categorical 
variables that included tumor type, ECOG perfor-
mance status, and RMH prognostic score (range 
0–3). All tests were two sided, and p values < .05 
were considered statistically significant. All statis-
tical analyses were performed with the SPSS ver-
sion 26 (SPSS, Chicago, IL) software program.

RESULTS
A total of 808 patients with advanced or metastatic 
solid tumors were seen in 2,697 visits (median 3 vis-
its per patient, range 1–28) by 10 APPs. Patient char-
acteristics are summarized in Table 1. More female 
patients than male patients were seen in the APP 
Phase I to II FT Clinic. Patients were enrolled in 159 
phase I to II clinical trials of targeted therapies, che-
motherapies, ICIs, and other treatments. Most vis-
its (59.7%) occurred during the dose-limiting toxic-
ity assessment period or cycle 1, and 41% of visits 
were for patients receiving treatment regimens that 
included ICIs. The most frequent tumor types seen 
in the FT clinic were gastrointestinal, gynecologic, 
breast, sarcoma, and head and neck (Table 2). 

Treatment was held in 6.9% of visits, and 
grade 3 to 4 AEs were present in 5.4% of visits; 
however, only 1.4% of visits ended with the patient 
being sent to the EC and/or admitted for further 
treatment and toxicity management. Patients re-
ceiving targeted therapy were slightly more likely 
to be sent to the EC compared with patients re-
ceiving other treatments (5.3% vs. 2.9%, p = 0.11). 
However, patients who received ICIs were slightly 
less likely to be referred to the EC than patients 
who did not receive ICIs (3.6% vs. 5.1%, p = .29). 
No significant differences were noted for patients 
receiving other treatments such as chemotherapy 
and antibody-drug conjugates.

The majority (91%) of hematologic grade 3 to 
4 AEs were managed in the APP Phase I to II FT 
Clinic, avoiding the need for patients to be seen 
in the EC or admitted. Overall, more experienced 
APPs were less likely to refer patients to the EC 
(3.2% vs. 5.3%), although this difference was not 
statistically significant (p = .15). Patients seen in 
the FT clinic and referred to the EC and/or ad-
mitted were more likely to have baseline hypoal-
buminemia, high LDH, and ECOG performance 
status > 1 (p < .001; Table 3). 

There were no significant differences in RMH 
scores by race (p = .89). A greater proportion of 
female patients had high RMH scores compared 
with male patients (36.7% vs. 28.6%, p = .02). 
However, there was no significant difference in 

Table 1. Patient Demographic Characteristics

Variable No. (%)

Age, yr, mean (range) 57.9 (20–88)

Gender  

Female 437 (54)

Male 371 (46)

Marital status

Married 653 (81)

Unmarried 154 (19)

Race

Caucasian 595 (74)

African American 76 (9)

Asian 54 (7)

Other/Unknown 83 (10)

ECOG PS  

0 44 (5)

1 742 (92)

2 22 (3)

Note. ECOG PS = Eastern Cooperative Oncology Group 
Performance Status.

Table 2. Cancer Types

Cancer type
Number of patients  
(N = 808) Percentage

Breast 86 10.6

Thoracic 61 7.5

Head and neck 65 8.0

Gastrointestinal 253 31.3

Brain and spine 16 2.0

Gynecologic 94 11.6

Genitourinary 59 7.3

Sarcoma 71 8.8

Skin 31 3.8

Thyroid 41 5.1

Unknown primary 8 1.0

Other 23 2.8
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the likelihood of being referred to the EC by gen-
der (4.3% vs. 4.6%, p = .87). Among patients with 
higher RMH scores, APPs with less experience 
were more likely to send patients to the EC than 
more experienced APPs, although the difference 
was not statistically significant (10.3% vs. 6.1%, p 
= .28). There was no difference by APP experience 
in referrals for patients with lower RMH scores.

DISCUSSION
Advanced practice providers are integral mem-
bers of most academic and community oncology 
practices, with at least 5,350 APPs working in on-
cology in the United States in 2018 (Bruinooge et 
al., 2018). Additionally, more than 80% of oncol-
ogy APPs’ time is spent in direct patient care (Bru-
inooge et al., 2018). Several studies have examined 
the role of APPs in the management of oncology 
clinics and have shown benefits in symptom man-
agement, chemotherapy-related AE management, 
and decreased rates of EC visits and hospitaliza-
tions (Handley et al., 2018; Mason et al., 2013; 
Ruegg, 2013; Sivendran et al., 2014). However, to 
our knowledge this is the first report of the role of 

APPs in the management of AEs of experimental 
oncology drugs in early clinical trials. 

Our results suggest that visits in the APP Phase 
I to II FT Clinic are associated with low rates of 
EC visits and hospital admissions in patients en-
rolled in phase I to II trials. In fact, the majority of 
grade 3 to 4 hematologic toxicities were managed 
in the outpatient APP Phase I to II FT clinic, and 
only 4.5% of the patients (1.4% of all APP visits) 
were sent to the EC. Additionally, the investiga-
tional treatment was interrupted in only 7.3% of 
patient visits. These findings were similar to pre-
vious research that demonstrated that weekly APP 
visits were associated with low rates of hospital-
izations and EC visits for patients with head and 
neck cancer undergoing chemotherapy (Mason et 
al., 2013). Therefore, using APPs in the outpatient 
setting to identify and manage AEs in patients 
enrolled in phase I to II clinical trials may assist 
with avoiding EC visits, frequent hospitalizations, 
and treatment interruptions. The identification of 
serious AEs is important in determining the dose-
limiting toxicities and determining the right dose 
for further clinical studies. 

Table 3. Patient Clinical Characteristics by Emergency Center Visit Status

Variable Total patients, no. (%) EC visit, no. (%) No EC visit, no. (%) pa

Lactate dehydrogenase       .001

Normal 437 (62) 11 (34) 426 (64)

Abnormal 263 (38) 21 (66) 242 (36)

Albumin       .004

Normal 727 (93) 28 (80) 699 (93)

Abnormal 59 (7) 7 (7) 52 (7)

ECOG PS     < .001

0 44 (5) 2 (6) 42 (5)

1 742 (92) 26 (72) 716 (93)

2 22 (3) 8 (22) 14 (3)

Number of metastatic sites       .3

1–2 240 (30) 8 (22) 232 (30)

3+ 568 (70) 28 (78) 540 (70)

Royal Marsden score < .001

0–1 463 (67) 12 (38) 451 (68)

2–3 228 (33) 20 (62) 208 (32)

Note. EC = emergency center; ECOG PS = Eastern Cooperative Group Performance Status.
aDerived from two-sided Pearson χ² test EC visit vs. no EC visit.
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Our findings suggest that APPs with less ex-
perience were more likely to send patients to the 
EC than more experienced APPs. One explana-
tion for our findings is that APPs with less experi-
ence are competent; however, they may lack the 
confidence and clinical expertise to manage grade 
3 to 4 AEs in the outpatient setting. Research is 
needed to determine associations between APP 
years of experience and expertise level, which in 
turn may guide interventions to improve both ex-
pertise and outcomes. 

Our study results revealed that patients seen 
in the APP Phase I to II FT Clinic and referred to 
the EC and/or admitted were more likely to have 
higher RMH scores with baseline hypoalbumin-
emia, high LDH, and ECOG performance status 
> 1. This is consistent with previous research that 
found that patients with high RMH are associ-
ated with poor prognosis and greater morbidity 
in phase I clinical trials in oncology (Deng et al., 
2018; Liu et al., 2016; Wei et al., 2018). Thus, our 
findings suggest such patients would benefit from 
close monitoring and follow-up in the APP Phase 
I to II FT clinic during treatment in a phase I to II 
clinical trial.

Often, interruption of the investigational agent 
because of grade 3 to 4 AEs during cycle 1 repre-
sents a DLT that is very important for determin-
ing the safety and tolerability of new experimental 
drugs. Through the weekly APP visits, patients 
who had treatment interruptions related to grade 
3 to 4 AEs have avoided more serious adverse 
events. Furthermore, management of grade 1 to 2 
AEs in the APP Phase I to II clinic might prevent 
future temporary unplanned interruption of can-
cer treatment that may negatively impact patient 
outcomes (Parikh et al., 2020; Yao et al., 2018).

Although our study described a rate of AEs 
that required care escalation, there was insuf-
ficient evidence in the literature or personal ex-
perience to judge whether the outcomes in our 
study were equal, inferior, or superior to other 
APP-led clinics. A systematic review of the role 
of advanced nurse practitioners (ANP) in oncol-
ogy found that ANPs were able to assist patients in 
symptom management, stress relief, and improve 
quality of life, however, the review did not address 
the management of AEs associated with investiga-
tional cancer agents (Alotaibi & Al Anizi, 2020).

Limitations
This study had a few limitations, including a 
selection bias, as the patients were specifical-
ly referred for early clinical trials and were in 
the subset of patients deemed by their primary 
oncologist to be fit for investigational therapy. 
Additionally, because this study occurred at a 
single National Cancer Institute–designated 
comprehensive cancer center, the finding may 
have limited applicability in smaller commu-
nity-based oncology centers. Furthermore, the 
patients included in this study were heteroge-
neous in that they were treated with a variety of 
investigational agents with varying mechanisms 
of action, which may have influenced the prima-
ry outcomes of the study.

Further research should include a study in 
which patients are randomly assigned to be seen 
weekly in the APP Phase I to II FT Clinic, every 
2 weeks in the FT clinic, or only in the physician 
clinic for every cycle clearance (every 3 or 4 weeks) 
to determine whether patient outcomes differ and 
if there is improvement in the management of AEs 
for patients seen in the FT clinic. Additionally, fu-
ture research should include a prospective study 
evaluating the FT clinic and protocol deviations, 
medication adherence, and patient retention.

CONCLUSION
Advanced practice providers have an important 
role in evaluating the safety and tolerability of in-
vestigational cancer treatments and management 
of possible drug-related AEs in early clinical trials. 
The APP Phase I to II FT Clinic is an outpatient 
setting that facilitates the management of possible 
drug-related AEs by APPs and has the potential to 
both identify serious grade 3 to 4 AEs and avoid 
EC visits and admissions. Research is needed to 
evaluate the benefits and clinical outcomes of pa-
tients who are enrolled in early clinical trials and 
seen weekly in an APP Phase I to II FT Clinic. l
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