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Traditionally, treatment responses to chemotherapy had been based
on Response Evaluation Criteria in Solid Tumours (RECIST) criteria
evaluating tumor shrinkage, stabilization of disease, growth, or devel-
opment of new metastatic lesions. Using the same criteria to determine
response in patients on immunotherapy has proven difficult, as some
patients have initial growth of disease or develop new small metastatic
lesions. The phenomenon of pseudoprogression is the initial growth
of a primary lesion followed by latent or delayed response. Advanced
practitioners need to be aware of the possibility of pseudoprogression
in order to educate patients and help them stay on effective treatment.

Patricia is a Caucasian 48-year-old female who loves outdoor activities
and has a history of numerous severe sunburns. Patricia did not use any
type of sunscreen. During Patricia’s annual physical examination with her
primary physician, a dark pigmented area on her shoulder that had ir-
regular borders was noted. Her physician recommended having this le-
sion biopsied. Pathology was positive for a primary melanoma, which
was removed in July 2014. Based on the pathology, Patricia underwent a
wide local excision and sentinel node biopsy in August 2014. One lymph
node was positive for disease, and she was placed on close surveillance.

Recurrent Disease

In the beginning of 2016, Patricia began having some vague intermit-
tent abdominal pain that increased over time, decreased appetite, and a
weight loss of five pounds without dieting. After a consultation with her
primary physician, a CT scan was ordered and revealed two large tumors
and several small tumors in her lungs and one large tumor and several
smaller tumors in her liver. The two larger tumors in her lung measured 2
x 1.7 cmand 1.5 x 2.1 cm. The large tumor in her liver measured 3 x 3.4 cm.
These tumors were designated as the target lesions for measurement of
tumor response. All other tumors in the lung and liver were small and des-
ignated as nontarget lesions, and would not be the primary tumors mea-
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sured for tumor response but would be moni-
tored for any growth. Patricia was placed on
morphine sulfate at 15 mg po every 4 hours as
needed for pain. A biopsy confirmed melanoma
and testing was BRAF wild type (negative) and
PD-L1 negative. After review by her oncologist,
she underwent immunotherapy with nivolumab
and ipilimumab (clinical trials showed signifi-
cantly longer progression-free survival with this
combination than with ipilimumalb monothera-
py in previously untreated melanoma patients;
Larkin et al., 2015).

Patricia began treatment in June 2016. Pri-
or to initiating treatment, she had a workup
of hepatic, pancreatic, and endocrine panels,
which included glucose, adrenocorticotropic
hormone, cortisol, follicle-stimulating hormone,
luteinizing hormone, thyroid-stimulating hor-
mone, free T4, and dehydroepiandrosterone
sulfate to establish baselines to monitor for pos-
sible toxicities. She had a creatine kinase drawn
and electrocardiogram done, but as she had no
cardiovascular risk factors, a troponin | was de-
termined to be unnecessary. Her Eastern Coop-
erative Oncology Group performance status at
the start of treatment was O.

Patricia’s pain requirements the day prior to
starting treatment had increased to morphine
sulfate extended-release tablets at 10 mg every
12 hours and morphine sulfate at 15 mg po every
4 hours as needed. She was taking 4 to 5 doses
each day. Patricia was also using over-the-coun-
ter laxatives for constipation as needed but
was told to stop these after treatment started
as gastrointestinal toxicity of diarrhea is a very
common occurrence. She was instructed to
document all bowel movements with date, time,
and consistency so that appropriate interven-
tions could be initiated. Patricia was instructed
to purchase loperamide and to take per label in-
structions so that she could start taking it at the
first episode of diarrhea. Also, in preparation for
treatment, Patricia was given a prescription for
two oral antiemetics to use as needed.

Patricia received nivolumab at 1 mg/kg over
1 hour intravenously and ipilimumab at 3 mg/
kg over 90 minutes intravenously on day one
for 4 cycles lasting 3 weeks each (Larkin et al.,
2015). Appropriate supportive medications of
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antiemetics were given prior to infusion of the
immunotherapy agents. As expected, Patricia
had some side effects from her treatment. The
most common side effects of immunotherapy
are dermatologic and gastrointestinal (Juer-
gens et al., 2016). By the second week of treat-
ment, Patricia noticed her bowel movements
were becoming much softer and after talking
with her clinician was instructed to initiate the
loperamide if she had more than one bowel
movement each day. In addition, at the third
week of treatment, Patricia experienced pruri-
tus located on the trunk of her torso and up-
per extremities. This became increasingly an-
noying, so much so that it interfered with her
sleep. A prescription for topical steroids was
given which, with diphenhydramine hydrochlo-
ride, made the pruritus tolerable. On routine
laboratory surveillance, electrolytes were re-
placed orally as indicated.

Initial Testing for Response
Patricia completed her treatment and had her
6-week evaluation for response. Her CT scans
at 6 weeks showed an increase in size of one of
the lung lesions by 0.05 cm in one dimension
and a decrease in the other of 0.6 cm in one di-
mension. The liver lesion increased by 0.06 cm
in one measured dimension. The lung measure-
ments were 2 X 1.75 cm and 1.5 x 1.5 cm and the
liver lesion 3 x 3.47 cm. With the results of the
CT scan, using RECIST criteria, Patricia would
be diagnosed with progressive disease. How-
ever, her oncologist understood that responses
from immunotherapy may be preceded by what
appears to be disease progression especially
in the early scans (de Velasco et al., 2016). The
total tumor burden was calculated to have in-
creased by approximately 16.5% from pretreat-
ment measurements; thus, her oncologist rec-
ognized this as what is call pseudoprogression.
On examination of her clinical status at her
6-week evaluation, Patricia’s performance sta-
tus remained at O. Her appetite increased and
weight remained stable during her treatment,
and she was no longer losing weight. Her pain
requirements had also slowly decreased over
the course of her treatment. She was still taking
her morphine sulfate extended-release tablets
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but only taking her breakthrough medication at
night. After review of all clinical data, the deci-
sion was made to continue treatment, and Pa-

ntil the latter part of the 20th cen-

tury, chemotherapy was the primary

treatment for cancer. Chemotherapy

is cytotoxic and, when effective, re-
sults in the shrinkage of tumors; thus, the recog-
nition of objective response is straight forward.
With advances in technology and expanding
knowledge of cancer biology, new treatments
such as checkpoint inhibitors, tyrosine kinase
inhibitors, and antiangiogenic agents were devel-
oped (Carter, Bhosale, & Yang, 2018; Gerwing et
al., 2019). Many of these new therapies stimulate
the immune system but are more cytostatic than
cytotoxic and may require a more prolonged pe-
riod of time to slow the growth of existing tumors
(Hales et al., 2010).

The ability to stimulate the immune system
has long been of interest to researchers in the
treatment of cancer, as cancer cannot develop un-
less cancer cells can successfully evade the im-
mune system (Juergens et al., 2016). Early use of
cytokines such as interleukin-2 and interferon
enhanced T-lymphocyte function and had low
response rate (5%) and high toxicity but pro-
duced durable responses with improved survival
(Juergens et al., 2016; Lijo & Cowey, 2015). Many
of these new therapies, including checkpoint in-
hibitors, tyrosine kinase inhibitors, antiangiogenic
agents, vaccines, and antibody therapies stimulate
the body’s immune system in some manner (Hales
etal., 2010). Checkpoint blockade immunotherapy
“takes the brakes off” the immune system, allow-
ing a stronger immune response (Aide et al., 2019).
Three of the most extensively used checkpoints
(pathways) that stop the immune system are cyto-
toxic T-lymphocyte—associated protein 4 (CTLA-
4), programmed cell death protein 1 (PD-1), and
programmed cell death ligand 1 (PD-L1), which
are negative regulators of T-cell immune func-
tions. These inhibitors stimulate the body’s own T
cells to attack cancer cells (Aide et al., 2019).

Unlike chemotherapy, which can produce
measurable, tangible responses on radiographic
imaging studies, treatment responses with im-
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tricia ultimately had a complete remission of her
disease and remains disease free at this time
(Figure 1).

-

Baseline 14 months

Patricia’s scans indicating complete
response.

munotherapy differ. Radiographic findings of
patients treated with immunotherapy may in-
clude “disease progression” due to the growth
of existing metastatic lesions, the appearance of
new lesions (metastases) followed by regression
or resolution of these lesions, initial stability of
disease on scans followed by response (shrink-
age of the tumor), and/or response after ini-
tial increase in disease burden (Wolchok et al.,
2009). This is a new concept for oncology ad-
vanced practitioners to grasp, as the disease may
look worse radiographically, but subsequently
show a delayed response. The term “pseudopro-
gression” has been used to describe this immu-
notherapy pattern of response (Davies, 2016).
Pseudoprogression is thought to be due to local
inflammation (Davies, 2016). It is important for
oncologists and advanced practitioners to ex-
plain to patients that they may stay on immu-
notherapy treatment despite what appears to be
disease progression.

The concept of pseudoprogression was first intro-
duced when temozolomide, one of the first che-
motherapy drugs that penetrated the blood-brain
barrier, was combined with radiotherapy (XRT) in
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the treatment of brain tumors (Atrash, Makhoul,
Mizell, Hutchins, & Mahmoud, 2016). Many phy-
sicians who treated patients with glioblastoma
multiforme used Macdonald criteria, which is the
standard evaluation criteria for this tumor type.
An increase of 25% or more is needed to deter-
mine disease progression. Later review of MRI
scans of the 68 patients who had this treatment
(temozolomide with XRT) showed that 60% (41)
of the patients had what would have been diag-
nosed as progressive disease using Macdonald cri-
teria (standard), but of those 41 patients, only 20%
(14) had progressive disease on the ensuing MRIs
(Gunjur, Lau, Taouk, & Ryan, 2011). The pathology
of tumors that were resected in the patients who
had initial growth followed by shrinkage showed
a combination of necrosis, infarction, and inflam-
mation (Qin et al.,, 2017). In an irradiated field,
the radiotherapy releases the cancer cell antigens
and makes them available to the immune system,
thus allowing the infiltration of activated T cells
into the tumors (Demaria, Golden, & Formenti,
2015; Yoshida, Furuta, & Hida, 2017). When im-
munotherapy started to be used as treatment for
primary brain tumors, oncologists met and devel-
oped the immunotherapy response assessment in
neuro-oncology GRANO) to assist in determining
between true disease progression and pseudopro-
gression (Ellingson, Chung, Pope, Boxerman, &
Kaufmann, 2017; Okada et al., 2015).

In the late 1990s and early 2000s, many clini-
cal trials were initiated with new immunother-
apy and targeted therapy agents, and clinicians
noted the same phenomenon of growth then re-
gression of tumors in other disease sites. Many
providers felt patients had to discontinue treat-
ment on the clinical trials when tumor growth
was seen on the first (reimaging) scans (which
were used to determine response to treatment).
Subsequent scans showed tumor shrinkage; un-
fortunately, the patients were not permitted to
resume treatment with the study drug as it was
only available if the patient remained on the
clinical trial (Hales et al., 2010; Okada & Pollock,
2011). Itis important for oncologists to recognize
the phenomenon of pseudoprogression when
treating patients with immunotherapy in order
to avoid premature discontinuation of treatment
(Hodi et al., 2014).
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For many years, clinicians have used the World
Health Organization (WHO) and Response Evalua-
tion Criteria in Solid Tumours (RECIST) criteria to
determine response to treatment (Chiou & Burotto,
2015; Therasse, 2000). Measurements for tumor
size, using WHO and RECIST definitions, are linear
based, with the premise that tumor growth means
progression and failure of treatment drugs (Hales
et al., 2010; Wolchok et al., 2009). RECIST was de-
veloped in 2000 and revised in 2008 with RECIST
1.1, and again, any increase in tumor size and/or
appearance of new lesions suggests failure of the
treatment (Chiou & Burotto, 2015; Eisenhauer et
al., 2009; Gunjur et al., 2011; Juergens et al., 2016).

With immunotherapy and checkpoint inhibi-
tors, objective, measurable tumor response may
take significant time to be radiographically ap-
preciated because of the complexity of tumor
pathway pathophysiology (Tumeh, Radu, & Ribas,
2008). Clinicians have become more aware of the
phenomenon of delayed objective responses. In
2004 and 2005, over 200 oncologists convened
to develop response evaluation criteria for pa-
tients on immunotherapy and checkpoint inhibi-
tor treatments. The new response criteria would
allow patients to remain on treatment and not
be prematurely withdrawn from the studies and
treatment due to initial disease progression on im-
aging studies. The conclusions from this confer-
ence were that immunologic treatments may show
progression when using RECIST or WHO criteria;
thus, the imaging criteria needed to be based on
specific disease histology and therapy (Hales et al.,
2010; Juergens et al., 2016; Okada & Pollack, 2011;
Wolchok et al., 2009).

One discovery regarding early tumor growth
was that stimulated immune cells infiltrate tu-
mors, thus causing inflammation and edema (de
Velasco et al., 2016; Juergens et al., 2016; Okada et
al., 2015; Tumeh et al., 2008; Vrankar & Unk, 2018;
Wiggenraad et al., 2014). As previously mentioned,
because of the complexity of tumor pathophysi-
ology, more time is required for immune cells to
complete their function; therefore, responses may
take several months before any decrease in tumor
size is seen (a delayed response; de Velasco et al.,
2016; Tumeh et al., 2008). Tumor growth can be
seen early (pseudoprogression) but will decrease
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by week 12 in patients treated with immunothera-
py and is rare after this time (Tanizaki et al., 2016).

An example of pseudoprogression is a review
of scans of patients treated with ipilimumab (Yer-
voy) that showed 19% of patients had an increase
on initial scans post treatment which would have
been defined as progression by RECIST criteria
but subsequently had response (de Velasco et al.,
2016). Pseudoprogression was also seen in pa-
tients with melanoma treated with pembrolizum-
ab (Keytruda; Hodi et al., 2014). In another report,
9% of patients who had an increase in their tumor
size and were classified as having progressive dis-
ease were subsequently found to have response on
the next scans (de Velasco et al., 2016). Patients
with non-small cell lung cancer (NSCLC) treated
with nivolumab (Opdivo) were treated beyond
what would have been termed progression with
RECIST criteria and had significantly longer sur-
vival when compared to those patients who had
treatment discontinued on the first set of scans
that showed tumor growth (Ricciuti et al., 2019).

Modification of the WHO criteria in 2009
with the immune-related response criteria was
accomplished (Carter et al., 2018; Seymour et al.,
2017). However, the same tumor measurement
criteria were used with the modification that new
lesions would be added to the total tumor burden.
If immune-related progressive disease was deter-
mined, clinical assessment of the patient would
determine continuation of present treatment with
confirmation of true response on the radiographic
evaluation (Carter et al., 2018).

As RECIST 1.1 was being used in many clini-
cal trials, recommendations for the modification
of RECIST for use in immunotherapy treatments
was requested, and immune-related RECIST
(irRECIST) was developed (Seymour et al., 2017).
One of the main distinctions between RECIST and
irRECIST is that according to RECIST criteria, the
development of new lesions meets the definition of
disease progression and requires discontinuation of
treatment (Seymour et al., 2017), whereas in irRE-
CIST, the development of new target lesions and an
increase in total burden of disease is permitted on
the first evaluation scans (Carter et al., 2018; Sey-
mour et al., 2017). The use of irRECIST may assist
in identifying those patients who have pseudopro-
gression; however, a clinician’s evaluation of the to-
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tal clinical situation is imperative (Simard, Smith,
& Chandra, 2018), thereby allowing continuation of
beneficial treatment for the patient.

In the literature, the term “immune uncon-
firmed progressive disease” (iUPD) has been used
instead of pseudoprogression. Any increase in tu-
mor size must be followed up with scans in a few
weeks especially if new lesions are present (Aide
et al.,, 2019). Immunotherapy RECIST (iRECIST)
defines iUPD based on RECIST 1.1 principles;
however, iUPD requires confirmation of progres-
sion (Seymour et al., 2017). Confirmation of iUPD
is accomplished by observing either a further in-
crease in size (or number of new lesions) in target
or nontarget lesions, or progression as defined by
RECIST 1.1 (Seymour et al., 2017). In irRECIST,
disease progression is confirmed when, on the
next set of imaging studies after pseudoprogres-
sion is documented (4-8 weeks later), there is fur-
ther increase in the sum of the measurements of
the target disease of at least 5 mm (Seymour et al.,
2017). Imaging studies after iUPD are compared
to baseline studies (prior to the start of immuno-
therapy), and if the criteria for disease progression
are not met, then the patient is able to stay on im-
munotherapy treatment (Seymour et al., 2017).

With pseudoprogression ((UPD), the question
arises as to which imaging studies should be used
for determining response to treatment. Using PET
imaging is also problematic when immunologic or
targeted therapy drugs are used. PET imaging can-
not differentiate between active cancer cells and
active immune cells; thus, its use in evaluating non-
cytotoxic agents is difficult (Tumeh et al., 2008). As
with CT scans, if increased activity or increase in
tumor size is seen, further evaluation by the clini-
cian is required to determine true progression vs.
pseudoprogression. When MRI scans are used, es-
pecially brain MRIs for brain metastases, it has been
noted that the T2-FLAIR signal abnormality and
enhancing component was larger in true progres-
sion than pseudoprogression (Agarwal et al., 2013).

As clinicians are recognizing that pseudoprogres-
sion can occur, and as more patients are being
treated with immunotherapy, more information is
coming to light. The question is whether pseudo-
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progression happens with the same frequency in
all tumor types and all sites. Melanoma and NSCLC
have produced the most documented cases of pseu-
doprogression. In melanoma, rates range between
10% to 25% and in NSCLC 6% to 17%. Of interest,
the three drugs used for treatment were nivolum-
ab, pembrolizumab, and ipilimumab. The most
observed areas of increase growth prior to shrink-
age were the lung, liver, adrenal glands, and lymph
nodes (Nishino et al., 2016; Vrankar & Unk, 2018).
Less than 6% of patients with colorectal or
pancreatic cancer treated with immunotherapy
were found to have results that could be classi-
fied as pseudoprogression. The occurrence of
pseudoprogression was extremely rare in patients
treated for metastatic bladder cancer with lung
metastases (Kim et al., 2019). The incidence of
pseudoprogression in head and neck squamous
cell carcinoma was 1.8% (Wang, Gao, & Wu, 2018).
Pseudoprogression was also rare in patients with
squamous cell cancers of the head and neck area
after review of limited data (Wang et al., 2018).

There are many challenges in differentiating true
progression from pseudoprogression secondary to
radionecrosis when radiation therapy is also used,
and the inflammatory changes that occur as a re-
sult of immunotherapies (with or without the con-
current administration of a cytotoxic treatment;
Ellingson et al., 2017; Simard et al., 2018). Novel
approaches to assist in the evaluation of tumors
that are being explored include diffusion, perfu-
sion, and metabolic imaging, which show some
promise but currently have high variability and /or
imperfect accuracy. Thus, consensus is lacking for
their use (Ellingson et al., 2017).

For glioblastomas, the use of 3D echo-planar
spectroscopic imaging (3D-EPSI) was used in a
clinical trial to differentiate between true progres-
sion and pseudoprogression. This testing had a
94% sensitivity and a specificity of 87% in differ-
entiating between true progression and pseudo-
progression (Verma et al., 2019).

Differentiation between expected postimmu-
notherapeutic effects and viable tumor requires
either radiopharmaceuticals targeted to a specific
tumor or novel agents that are increasingly specif-
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ic for cancer cells. An example of a PET agent that
has provided some advancement in this regard is
F-fluorothymidine (F-FLT), a marker of cell pro-
liferation that was developed to identify viable tu-
mors while reducing the false positive rate related
to infection or inflammation. However, there are
limitations, including the fact that bone marrow
can limit detection and quantification of tumor
activity and recent evidence that F-FLT can ac-
cumulate at sites of infection and inflammation,
although to a lesser degree than *F-fluorodeoxy-
glucose (¥F-FDG; Juergens et al., 2016). ¥F-FDG
is another PET modality under development to as-
sist in differentiating between activated immune
T cells from metabolic active cancer cells, but the
difficulty is that the uptake in active cancer cells is
the same glucose analog as activated immune cells
(Tumeh et al., 2008). Two other technologies un-
der development are a dual-energy CT that shows
intratumor vascularization and immuno-PET that
uses labeled monoclonal antibodies specific for T-
cell antigens (Vrankar & Unk, 2018).

Imaging has always been the best method for
determining treatment response; however, the use
of additional criteria in conjunction with radiolog-
ic techniques needs to be considered. Of promise
is the use of blood-based biomarkers as adjuvant
tests in some diseases to determine statuses such
as circulating tumor cells in lung, breast, prostate,
and colorectal cancers (Ambady, Bettegowda, &
Holdhoff, 2013).

In conclusion, the current system using ana-
tomic imaging as the main imaging biomarker
needs further improvement despite ongoing re-
finement. Molecular imaging technology is a pow-
erful tool that may provide a means to not only
predict which patients are most likely to respond
to immune-based treatment but also monitor their
response (Juergens et al., 2016). The technique of
molecular imaging can become cost effective if the
patient population can be refined to determine
those most likely to benefit or used to shorten the
duration of therapy (Juergens et al., 2016).

Immunotherapy has become the dominant treat-
ment modality for patients with cancer. Responses
to these agents are being observed in a variety of
time frames (from a few weeks to several months)
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before radiologic response is seen; therefore, clini-
cians need to be familiar with different response
patterns with drugs being used (de Velasco et al.,
2016). Many oncologists may use outside facili-
ties where their patients go to have their restag-
ing scans performed during treatment. Radiolo-
gists may or may not be aware of the possibility
of pseudoprogression and may report any increase
in the size of the tumors as disease progression.
Patients may read the reports with their scans and
become very anxious, bringing these reports with
them to their office visits. Patients must be aware
that providers can and will assist them in under-
standing their scans results, particularly the first
scans after starting treatment. It is in these first set
of scans that pseudoprogression usually may be
seen. Patients need to be educated about the pos-
sible variability of the scan results at the initiation
of treatment. Oncology advanced practitioners are
best suited for this.

An evaluation of the patient’s overall clinical
status can be helpful in differentiating between
true progression and pseudoprogression. Gunjur,
Lau, Taouk, and Ryan (2011) described pseudo-
progression as a subacute treatment reaction with
or without clinical deterioration that spontane-
ously stabilizes and recovers. A patient’s perfor-
mance status and symptoms most likely will have
improved in pseudoprogression compared with
true progression (Aide et al., 2019; Hales et al.,
2010). Consensus in the literature is that perfor-
mance status should not deteriorate and a tran-
sient decrease in clinical status may be due to im-
munologic drug side effects (Larkin et al., 2015).
Inflammatory and autoimmune adverse events
occur with these treatments, with the most com-
mon being dermatologic and gastrointestinal (di-
arrhea). These toxicities, however, only occur at a
serious level (grade 3-4) in less than 25% of pa-
tients (Juergens et al., 2016).

Performance status is an important clini-
cal tool. Studies have shown that the Karnofsky
performance categories and Eastern Cooperative
Oncology Group categories are equivalent in de-
termining a patient’s performance status (10-40
[ECOG 4], 50-60 [ECOG 3], 70 [ECOG 2], 80-90
[ECOG 1], 100 [ECOG 0]; Prasad et al., 2018). Per-
formance status should be assessed with each clin-
ic visit. An evaluation of patients’ symptoms is also
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of benefit, but symptoms must be distinguished
between treatment side effects and increase in tu-
mor size or burden.

Pain is also important in assisting in determin-
ing if a patient is benefitting from treatment. Pain
is a sensitive indicator of treatment response and
has a high correlation (Hales et al., 2010). Just as
performance status needs to be documented at
each visit, the patient’s pain status must also be
evaluated. This includes rating the pain, listing
the pain medications the patient is taking, and the
amount (number of pain tablets) they are current-
ly consuming. Even if patients still require a long-
acting medication, a decrease in their as-needed
immediate-release medication could be a sign of
treatment response. Again, the advanced practi-
tioner is most qualified to get an accurate assess-
ment of pain status.

Toxicities of immunotherapy must be careful-
ly assessed for the clinician to determine whether
deterioration is due to treatment or increase in
disease burden. A detailed assessment of treat-
ment side effects is imperative during the early
phase of treatment so that appropriate clinical
decisions can be made. Also, if the cancer type
being treated has a biomarker that was elevated,
it is imperative to have repeat biomarker testing
along with the first set of scans, as the biomarker
result (decreased, increased, stable) may help to
distinguish between pseudoprogression and true
disease progression.

This careful clinical review by both the phy-
sician and advanced practitioner is essential to
prevent discontinuing treatment that may have
clinical benefit or conversely continuing treat-
ment that may not be effective (de Velasco et al.,
2016; Simard et al., 2018). If after a review of scans
and clinical assessment the provider concludes
that there is pseudoprogression, follow-up scans
should be done 4 to 6 weeks later to confirm no
further growth (Vrankar & Unk, 2018). In addi-
tion, patients and caregivers should be instructed
to notify the advanced practitioner should any
new problems arise since, if it is true progression,
symptoms will usually manifest quickly (Therasse
et al., 2000).

As new treatments are developed, it is impera-
tive that advanced practitioners be aware of side
effects and possible treatment patterns that may
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emerge, including an initial increase in tumor
size that indicates pseudoprogression. Detailed
documentation by clinicians will not only assist in
better understanding of the phenomenon of pseu-
doprogression but also assist in determining treat-
ment benefit (Carter et al., 2018).
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