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This VA facility dramatically reduced the average interval between  
nodule detection and lung cancer diagnosis by establishing an  

algorithm-based program that is coordinated by a nurse practitioner and  
administered by a multidisciplinary team outside of the traditional clinic setting. 

L ung cancer is the leading 
cause of cancer death in the 
United States, where it was 
newly diagnosed in 213,380 

patients and led to 160,390 deaths 
in 2007 alone. It causes more deaths 
annually than breast, prostate, and 
colon cancers—the second, third, 
and fourth leading causes of cancer 
death, respectively—combined. Lung 
cancer’s overall five-year survival rate 
of 16% rises to about 49% for cancers 
that are found and treated while still 
localized. Only 16% of patients with 
lung cancer, however, are diagnosed 
at such an early stage.1

Lung cancer is a major health 
problem in the VHA. In 2006, 7,251 
cases of lung cancer were diagnosed 
in the VHA nationwide (unpub-
lished data, VA Central Tumor Board, 
2007), and 105 cases were diagnosed 
in the VA Pittsburgh Healthcare Sys-
tem (VAPHS), Pittsburgh, PA (un-
published data, VAPHS Tumor Board, 
2007). Like the overall U.S. vet-

eran population, the VAPHS patient 
population has a high rate of heavy 
smokers. In addition, due to its loca-
tion in the Ohio Valley, the VAPHS 
treats many patients who have been 
exposed to carcinogenic chemicals 
while working in the coal mining 
or asbestos industries. Therefore, 
VAPHS clinicians commonly evaluate 
patients with abnormal chest imaging 
results that may represent cancer, and 
these patients often require follow-up 
and long-term management. 

In 1999, leadership at the VAPHS 
became aware of delays in the sys-
tem’s evaluations of possible lung 
cancer and began looking for ways 
to expedite these evaluations. A chart 
review determined that, for patients 
with lung nodules, the interval be-
tween abnormal imaging results and 
diagnosis of lung cancer was 45 days 
on average and up to four months 
in some cases. In response to these 
findings, the system conducted a 
pilot study to determine whether 
evaluating patients with lung nod-
ules outside of a traditional clinic 
setting and with a designated case 
manager would lead to more expedi-
tious evaluations. For the 40 patients 
included in this pilot study, the aver-
age interval between nodule detec-
tion and lung cancer diagnosis was 
only 21 days. 

Encouraged by this result, the 
VAPHS acted in 2001 to implement 
an expanded version of the pilot 
study called the Lung Nodule Evalu-
ation Program (LNEP). In this article, 
we describe how the pilot study and, 
subsequently, the LNEP attempted to 
improve upon the traditional clinic 
model historically employed at the 
VAPHS to evaluate lung nodules, the 
specific procedures by which lung 
nodules are evaluated in the program, 
the program’s impact thus far, and the 
ongoing challenges we face in expe-
diting lung nodule evaluations.

AddrESSiNg tHE ProbLEm
In 1998, the British Thoracic Soci-
ety (BTS) published guidelines that 
proposed timeliness standards for 
diagnostic evaluation and treatment 
initiation in patients with suspected 
lung cancer.2 According to these 
guidelines, patients with suspected 
lung cancer should undergo an initial 
evaluation within one week of pri-
mary care referral, receive diagnostic 
tests within two weeks of the deci-
sion to perform a biopsy, and be in-
formed of the biopsy results as soon 
as possible. For patients with early 
stage, localized, non–small cell lung 
cancers who may be candidates for 
surgery, the BTS recommends a time-
line of four to eight weeks from the 
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initial consultation to surgical resec-
tion—unless the resection is delayed 
for neoadjuvant therapy. For patients 
who are not surgical candidates, the 
BTS recommends beginning treat-
ment within two weeks of referral to 
a radiation or chemotherapy service.2 

Before initiation of the pilot pro-
gram, multiple factors contributed to 
the situation at the VAPHS in which 
the intervals between nodule detec-
tion, diagnosis, and treatment initia-
tion exceeded the standards set by the 
BTS guidelines. Chief among these 
factors was the complex series of tests 
and procedures most patients needed 
to undergo prior to diagnosis. Under 
the traditional clinic model, VAPHS 
primary care providers were respon-
sible for organizing these tests and 
procedures, and they often found it 
difficult to help their patients get to 
multiple appointments in a timely 
fashion. Frequently, patients would 
be admitted to VAPHS inpatient units 
simply to facilitate the coordination of 
testing and to bypass repetitive trips 
to this facility.3 In addition, as a teach-
ing institution, the VAPHS places em-
phasis on the education of its medical 
residents, who rotate in and out of 
the primary care service line on an 
ongoing basis. This mode of health 
care delivery meant that, oftentimes, 
important findings were not passed 
along to patients in a timely fashion 
and, when alerts required immediate 
action and planning, no one was avail-
able to institute them or to execute the 
required plan of care efficiently.

Piloting a new approach
The pilot study, conducted in 1999, 
attempted to improve on this process 
by establishing a caregiver-patient 
relationship focused specifically on 
directing patients through the lung 
nodule evaluation process in a struc-
tured manner—thus removing them 
from the traditional clinic setting and 

avoiding unnecessary inpatient ad-
missions. An experienced registered 
nurse (RN) case manager was as-
signed to coordinate the evaluation 
process for the 40 patients participat-
ing in the study, with the support of 
a pulmonary physician committed to 
the project.

At the outset of this pilot study, 
a very rough algorithm was created 
that showed how a patient with a 
newly diagnosed nodule on an x-ray 
or computed tomography (CT) scan 
should be moved through the system 
in a specific manner. After the RN 
case manager reviewed each patient’s 

case with the physician preceptor, pa-
tients were contacted and scheduled 
for their evaluation, including biopsy 
procedures, pulmonary function tests, 
and any other recommended tests. 

Patients enrolled in the pilot study 
stayed in temporary lodging (known 
as a “hoptel”) located on the grounds 
of the main VAPHS medical center 
in Pittsburgh and were given pagers 
so that, as information pertaining to 
their case became available, the nurse 
could arrange to meet with them to 
update them and inform them of the 
next step in the process (after dis-
cussing plans with the physician). 
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Figure 1. Algorithm used for patients referred to the VA Pittsburgh Healthcare System’s Lung Nodule Evaluation Program, based in 
part upon the 2005 Fleischner Society guidelines4 and the 2007 American College of Chest Physicians guidelines.5  aCT = computed  
tomography. bPFT = pulmonary function test. cECG = electrocardiography. dCRNP = certified registered nurse practitioner.
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The hoptel unit was created for any  
patients who required access to the 
acute care hospital but did not require 
an inpatient admission. (All of the bi-
opsy procedures can potentially cause 
complications that might require an 
inpatient stay after the procedure.) 

Another intervention that was im-
plemented for this cohort of patients 
was tracking of data by the RN case 
manager. This greatly helped to ex-
pedite a timely process for patients 
simply by keeping plans clear and  
organized.

Establishment of the LNEP
Based on the dramatic reduction in 
the average time to diagnosis (from 
45 to 21 days) accomplished by the 
pilot study, the VAPHS implemented 
the project more widely as the LNEP, 
which officially began in 2001. The 
overall goal of the program is to ex-
pedite the evaluation of patients with 
abnormal radiology findings. The 
LNEP is staffed by a multidisciplinary 
panel, which includes primary care 
physicians, pulmonologists, radiolo-
gists, thoracic surgeons, and a certi-
fied registered nurse practitioner 
(CRNP) who serves as the program 
coordinator. When expanding the 
pilot program into the LNEP, the de-
cision was made to use a nurse prac-
titioner in this role rather than an RN 
because the coordination of patients 
could occur more seamlessly with 
an individual who could write or-
ders, perform assessments, and make 
autonomous decisions as needed 
throughout the evaluation process. 
There always would be interaction 
with the physician preceptor about 
evolving patient scenarios, but the 
use of a CRNP coordinator provided 
for even more expeditious evaluations 
for the patient.

In most cases, patients are referred 
to the LNEP by VAPHS primary 
care providers or by providers from 

“spoke” VA facilities (other VA medi-
cal centers in the surrounding area 
that refer patients to the VAPHS). In 
order to be scheduled for an outpa-
tient evaluation through the LNEP, 
patients must be medically stable and 
able to care for themselves. This is be-
cause most LNEP patients are housed 
in the Outpatient Diagnostic Center 
(ODC), an outpatient nursing unit 
located at the main VAPHS acute care 
facility for the purpose of providing 
lodging, meals, support, and minimal 
nurse monitoring to patients under-
going certain diagnostic procedures 
(such as those involving conscious 
sedation). Although some patients 
undergoing LNEP evaluations stay in 
the hoptel unit at the main VAPHS 
facility (which offers no nursing sup-
port) while undergoing their outpa-
tient testing, we have found that most 
patients require frequent directions 
and oversight in order to get to their 
appointments and procedures at the 
correct times. Additionally, ODC staff 
can relay messages to patients and 
provide them with written documen-
tation of their follow-up plan before 
they leave. In this way, the ODC fa-
cilitates timely evaluation without the 
need for patients to occupy VAPHS 
inpatient beds. Patients with comor-
bidities who require a direct inpatient 
admission to the VAPHS are not con-
sidered to be enrolled in the LNEP 
and, thus, are not included in the 
program’s statistics.

tHE EVALuAtioN ProcESS
Patients referred to the LNEP are 
evaluated according to an algorithm, 
developed using recent consensus 
guidelines,4,5 that stratifies patients 
according to the size of the nodule 
(Figure 1). Patients with nodules 
smaller than 1 cm are evaluated in 
an outpatient lung nodule clinic and 
then referred back to their primary 
care provider or spoke VA facility for 

follow-up monitoring. Patients with 
nodules that are 1 cm or larger un-
dergo an immediate review and eval-
uation through the ODC. Patients 
eventually diagnosed with either 
non–small cell or small-cell lung can-
cers have been evaluated through the 
LNEP, although the fact that small-
cell lung cancer tends to present at a 
more advanced stage results in more 
of these patients being admitted to an 
inpatient unit (such as for manage-
ment of Pancoast tumor symptoms) 
at the time of evaluation. And virtu-
ally all patients with small-cell lung 
cancer will present with nodules or 
masses larger than 1 cm.

Evaluation of subcentimeter 
nodules
The majority of patients referred to 
the LNEP have subcentimeter nod-
ules. These nodules can be either sol-
itary or multiple, and they frequently 
are detected as an incidental finding 
on a CT scan (or other chest imaging) 
ordered for a reason unrelated to lung 
cancer screening. Historically, the ap-
propriate follow-up for these nod-
ules—which may or may not progress 
to cancer—has been controversial. 
While the debate on this issue has not 
been resolved completely and practice 
continues to vary among providers 
and from case to case, the 2005 Fleis-
chner Society4 and 2007 American 
College of Chest Physicians5 guide-
lines both provide evidence-based, ex-
pert consensus recommendations that 
we at the VAPHS have found useful 
and have incorporated into our LNEP  
algorithm.

Patients referred to the LNEP with 
subcentimeter nodules are seen ini-
tially by a supervised pulmonary fel-
low and receive pulmonary function 
tests within six months of their visit. 
The fellow places into the patient’s 
medical record a preestablished, tem-
plated note that dictates when the 

Continued from page 16
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next CT scan should be scheduled, 
based on the Fleischner Society cri-
teria and recommendations. This 
follow-up scan often is performed at 
one of the spoke VA facilities with 
follow-up by the patient’s primary 
care provider. Input from the LNEP 
team is always available should the 
patient’s situation change or the re-
ferring provider desire further review 
and recommendation from the LNEP. 
Patients who receive their follow-up 
imaging at the main VAPHS facility 
generally continue to be monitored 
by the LNEP coordinator.

According to the Fleischner So-
ciety guidelines, patients with sub-
centimeter nodules are divided 
into two groups: those who are at 
high risk and those who are at low 
risk for developing lung cancer. 
Cigarette smokers are at increased 
risk for lung cancers. This risk in-
creases in proportion to the degree 
and duration of tobacco use. Other 
significant risk factors include a 
history of lung cancer in a first- 
degree relative and exposure to as-
bestos, radon, or uranium. Patients 
with any of these risk factors are 
classified as high risk and require a 
slightly shortened CT scan follow-
up schedule to prove stability of the 
lung nodules over time. The guide-
lines also identify three groups of 
patients for whom its recommenda-
tions do not apply: (1) patients with 
known malignant disease, in whom 
follow-up should be consistent with 
treatment protocols for the underly-
ing malignancy; (2) those who are 
younger than 35 years, in whom the 
risks associated with radiation expo-
sure from multiple follow-up imaging 
scans likely outweigh the benefits; 
and (3) those with unexplained fever, 
in whom the appearance of a nodule 
could indicate active infection, thus 
necessitating more short-term follow-
up imaging.4 

In the low risk category, patients 
with nodules that are 4 mm or smaller 
require no follow-up. A low risk pa-
tient with a nodule between 4 and  
6 mm requires a follow-up CT scan at 
12 months. If there is no change, no 
further follow-up is necessary. A low 
risk patient with a nodule between 
6 and 8 mm should receive a follow-
up scan at six to 12 months and, if 
there is no change, again at 18 to 24 
months.4

For high risk patients, nodules that 
are 4 mm or smaller require a follow-
up scan at 12 months, with no further 
follow-up for unchanged nodules. A 
high risk patient with a nodule be-
tween 4 and 6 mm requires a follow-
up scan at six to 12 months. If there is 
no change by then, the patient should 
have another follow-up scan at 18 to 
24 months. A high risk patient with a 
nodule between 6 and 8 mm should 
receive a follow-up scan at three to 
six months, with subsequent follow-
up scans at nine to 12 months and 24 
months for unchanged nodules.4 

For a nodule that is greater than 8 
mm but less than 1 cm, both low and 
high risk patients require follow-up 
scans at three, nine, and 24 months. 
Clinicians also are advised strongly to 
consider ordering a positron emission 
tomography scan; a dynamic, con-
trast-enhanced CT scan; or, if feasible, 
a biopsy for these patients.4

Evaluation of larger nodules and 
masses
Patients referred to the LNEP who 
have a pulmonary nodule that is 1 cm 
or larger, as well as those with subcen-
timeter nodules that exhibit growth or 
change on follow-up imaging, enter the 
more “active” phase of the program, 
which departs from the traditional 
clinic model and utilizes the ODC. For 
these patients, the LNEP’s CRNP re-
views the patient’s history and CT scan 
with the attending pulmonologist or 

thoracic surgeon, who determines the 
appropriate diagnostic procedure for 
the patient based on the location of the 
nodule and other factors. 

Most often, arrangements are made 
for bronchoscopy- or CT-guided bi-
opsy procedures. Other procedures 
included in the diagnostic workup 
typically include pulmonary function 
tests; a thorough laboratory evalua-
tion, which includes a complete blood 
count, chemistry panel with albumin, 
and coagulation panel; and a baseline 
electrocardiogram.6 Based on a pre-
liminary discussion of possibly surgi-
cal candidacy, arrangements also may 
be made at the outset for specific pre-
operative tests, such as cardiac stress 
tests and positron emission tomogra-
phy scans. Occasionally, patients are 
referred directly to the thoracic clinic 
for surgical evaluation. Following this 
consultation, patients are contacted 
by the CRNP, who arranges for them 
to come to the ODC for their diag-
nostic workup. 

When the patient presents to the 
ODC for a biopsy procedure, he or 
she is seen by the CRNP. If it is de-
termined that the patient needs to be 
seen by the oncologist, arrangements 
are made for a same-day visit. Such 
visits often are initiated if the patient 
needs immediate radiation therapy or 
is a candidate for palliative therapy. 
A visit by the oncologist on the day 
of the diagnostic procedure reduces 
the need for the patient to return to 
the facility in an expedited manner. 
When patients cannot be seen by the 
oncologist or thoracic surgeon on the 
same day as their procedure, arrange-
ments are made for them to visit the 
appropriate specialty clinic (hematol-
ogy/oncology or thoracic) for follow-
up within 14 days.

Generally, a member of the pathol-
ogy staff is present during fine needle 
aspirate biopsy procedures to provide 
immediate pathology results. This 
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ability to provide preliminary same-
day findings facilitates a more timely 
response and helps to “fast-track” the 
patient for treatment, especially if he 
or she requires radiation for treatment 
or palliative care. 

LNEP outcomES
To date, we have collected seven 
years of data, from April 2001 
through December 2008, on out-
comes of patients evaluated through 
the LNEP. During this time, the pro-
gram screened 2,283 patients with 
abnormal chest CT scan results (both 
subcentimeter and larger lung nod-
ules). Of these patients, 660 have un-
dergone a biopsy procedure and 450 
have been diagnosed with lung can-
cer (59 with small-cell and the rest 
with non–small cell). 

During the LNEP’s first year, we 
were able to reduce the average inter-
val between detection of a nodule and 
diagnosis from 45 to 11 days simply 
by streamlining the process by which 
these patients were evaluated (Figure 
2). Since then, we have maintained 
a range of eight to 12 days from pro-
gram referral to diagnosis. Although 
the latest data don’t include patients 
evaluated in the inpatient setting 
(who are not part of the LNEP), it is 
unlikely that the inclusion of these 
patients would result in longer aver-
age intervals between lung nodule de-
tection and diagnosis, since inpatient 
evaluation of lung nodules generally 
occurs relatively rapidly.

Between 2001 and 2007, the av-
erage interval between initial con-
sult referral to initiation of treatment 

(chemotherapy, radiation therapy, or 
thoracic surgery) ranged from 16 to 
26 days annually (Figure 3). Average 
values for this range are a bit mis-
leading because of occasional outli-
ers who required a very cumbersome 
and lengthy process—as long as 120 
days from initial consult referral to 
treatment. The fact that, despite these 
atypical patients, the average has re-
mained as low as it has is a testament 
to the program’s success in managing 
the evaluation process for the major-
ity of patients within 30 days.

oNgoiNg cHALLENgES 
The barriers that we have encountered 
in implementing the LNEP have re-
mained consistent over the years in 
which we have tracked patient data. 
These barriers stem from the difficul-

aCT = Computerized tomography. 
bPFT = pulmonary function test cEKG 
= electrocardiogram dCRNP = certi
fied registered nurse practitioner

Figure 2. The average number of days from detection of a lung nodule (1999 data) or referral to the VA Pittsburgh Healthcare System’s 
Lung Nodule Evaluation Program (2001 through 2007 data) to diagnosis of lung cancer.
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ties of evaluating and treating patients 
with complex conditions, and are not 
unique to patients with lung cancer. 
Determining the best treatment course 
for certain patients referred to the pro-
gram (such as those with multiple 
cancers) requires so many different 
tests, visits, and, sometimes, hospital-
izations that it is almost impossible to 
expedite the process. We have found, 
however, that certain aspects of the 
LNEP—such as personal telephone 
calls with detailed explanations and 
an ongoing, personal relationship 
with a consistent provider—may help 
patients to be more cooperative with 
complicated evaluations.

We also have faced challenges in 
reaching all patients who could poten-
tially benefit from the LNEP. Despite 
efforts to educate primary care and 
other services within the VAPHS and 
at the surrounding VA medical cen-
ters that refer patients to the VAPHS 
about the existence of the LNEP, we 
have found it virtually impossible 
to track all patients referred to the 
VAPHS for evaluation of a newly dis-
covered lung nodule. Chiefly, this is 

due to the multiple routes by which 
such patients can undergo diagnos-
tic workup for lung cancer without 
coming to the attention of the LNEP 
team. For instance, the lung nodule 
may be discovered while the patient 
is hospitalized for another condition, 
in which case the evaluation and di-
agnosis usually is conducted in the 
inpatient setting. Or, he or she may 
be an established patient of the hema-
tology/oncology or radiation services  
(due to a previous cancer diagnosis) 
when the lung nodule is detected, in 
which case it is likely the respective 
service will oversee evaluation of the 
suspicious nodule. Of the 105 pa-
tients who were diagnosed with lung 
cancer at the VAPHS in 2006, for in-
stance, only 46 had their evaluations 
managed by the LNEP. The rest were 
evaluated through one of these other 
routes.

At the VAPHS we are addressing 
this issue through ongoing provider 
education. When new interns start 
at the VA primary care clinics, for ex-
ample, they receive a blurb about the 
LNEP, and we send letters periodically 

to the spoke VA facilities. Additionally, 
the LNEP is now part of the National 
Lung Cancer Care Collaborative, and 
this affiliation may generate more 
ideas about better streamlining of  
patient evaluations.

iN coNcLuSioN
The purpose of establishing the 
LNEP was to expedite the lung nod-
ule evaluation process by removing 
patients from the traditional clinic 
setting, providing diagnosis and treat-
ment through a multiservice team, 
and establishing a consistent care-
giver-patient relationship to direct pa-
tients through the process. Despite 
continuing challenges, we have found 
the LNEP to be effective in achieving 
this goal. 

Anecdotally, patients referred to 
the LNEP have expressed satisfaction 
with the care they receive through 
the program—both with the short-
ened wait time for information about 
their lung nodules and the expedi-
tious manner in which they were 
given peace of mind and counseling 
about appropriate follow-up. Patients 

Figure 3. The average number of days from referral to the VA Pittsburgh Healthcare System’s Lung Nodule Evaluation Program to the 
initiation of a treatment plan (thoracic surgery, radiation therapy, or chemotherapy), 2001 to 2007.
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also have communicated their appre-
ciation of the program’s accessibility 
and its use of a CRNP coordinator, 
who is familiar with their case from 
start to finish, to organize their cancer 
evaluation and answer any medical 
questions that arise as they progress 
through this stressful experience. Ad-
ditionally, various service lines within 
the VAPHS have benefited from 
knowing that a designated individual 
is available for contact and consulta-
tion and that results may be obtained 
in a timely manner. 

Overall, while the LNEP isn’t al-
ways able to change the course of 
lung cancer, we have seen that hav-
ing the disease evaluated more 
thoroughly from the outset enables 
patients to have a more positive expe-
rience and to have their care managed 
more efficiently in the long run. ●
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