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Design and conduct issues in surgical clinical trials

Leigh Neumayer, M.D., M.S.
Salt Lake City Veterans Affairs Medical Center and the Department of Surgery, University of Utah School of Medicine, 50 North Medical Drive,

Salt Lake City, Utah 84132, USA

bstract

The design and conduct of surgical clinical trials present unique challenges to the investigator that are not encountered in drug studies.
sing the Veterans Affairs Cooperative Studies Program Hernia Trial as a case study, this article explores the potential problems and

The American Journal of Surgery 188 (Suppl to December 2004) 17S–21S
olutions. © 2004 Excerpta Medica Inc. All rights reserved.
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n 1995, the American College of Surgeons (ACS) identi-
ed the opportunity to study a new technique’s application

o a well-established procedure (laparoscopic inguinal her-
iorrhaphy). A new collaborative effort among the ACS,
orthwestern University, agencies within the National In-

titutes of Health (NIH), and the Veterans Affairs Cooper-
tive Studies Program resulted in funding for 2 studies. The
rst study compared open mesh and laparoscopic hernior-
haphy and was funded by the Veterans Affairs Cooperative
tudies program in 1998 [1]; the second study, compared
watchful waiting” with open mesh repair and was funded
y the Agency for Healthcare Research and Quality
AHRQ) in 1999 [2]. Analysis of the design and conduct of
he open versus laparoscopic hernia trial provides important
nformation on issues, such as site selection, standardization
f operative procedures, patient selection and enrollment,
eporting of adverse events, and patient retention.

ase study

efinition of end points

All variables, including the primary end point, must be
ell defined. Death as an end point is easy to define and use,
ut the cause of death may be more difficult to ascertain. If
eath is not the outcome of interest, the outcome and how it
s to be measured must be well defined in the study design.
or the Veterans Affairs study, we postulated that surgeons

Tel.: �1-801-581-2431; fax: �1-801-585-2425.
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002-9610/04/$ – see front matter © 2004 Excerpta Medica Inc. All rights reserv
oi:10.1016/j.amjsurg.2004.09.005
ould not change practice based on better patient-centered
utcomes (pain, return to activities) unless the recurrence
ates were similar between the groups. Through focus
roups of surgeons, we determined that a minimum clini-
ally meaningful difference in recurrence rates was 3%, so
e designed the study to enroll enough patients to show a
% difference between the groups in recurrence rates. None
f the secondary outcomes required as large a sample size to
nd meaningful results. Once the primary outcome was
etermined, we had to determine how recurrence would be
easured. Although many patients would want a second

peration, we did not want to make that a requirement to
prove” recurrence. Because there is no “gold standard” to
etermine recurrence outside of a second operation, we
greed that examination by 2 independent surgeons or con-
rmation of the recurrence with ultrasound would be suffi-
ient if the patient did not want to have a repair procedure.

In the watchful-waiting trial, the primary outcome was
ore difficult to define because it could not be recurrence in

oth arms. Therefore, after many hours of deliberation and
resubmission of the grant proposal, we decided on a

omposite outcome: pain or discomfort interfering with
sual activities and a physical component summary score on
he 36-item short form (SF-36) health survey.

ite selection

Participating site selection must be based on several
actors. First and foremost, the investigators at the site must
ave clinical equipoise about the question to be answered
ith the study. If the surgeons have strong opinions about
hich technique is better, selection bias can occur. The sites
hould also have enough volume to meet enrollment targets.

ed.
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n the case of a trial comparing 2 surgical techniques, a
olume of at least twice that needed for target enrollment is
eeded. In the hernia trial, 3,518 of 4,769 (74%) of screened
atients met the eligibility criteria. Of the 3,518 who met the
riteria, 2,164 (62%) gave written informed consent to par-
icipate [3]. For most trials, subject enrollment is much
ore difficult. In particular, if the treatment arms are very

ifferent, recruitment between 10% and 25% of eligible
atients should be expected. It is important to take into
ccount the personality of the principal investigator (PI) and
he nurse or research assistant at the site because it can
ffect the ability to recruit patients.

tandardization of procedures

If the trial includes a surgical procedure, the procedure
ill need to be standardized to the fullest extent possible.
ideotapes and written descriptions should be agreed on at

n initial meeting (which may or may not include a labo-
atory session). All surgeons participating, including resi-
ent surgeons, should review the written/videotaped proce-
ures, both before performing their first few surgeries and at
egular intervals. For the hernia trial, videotapes of the
tandardized procedures were available through the ACS
ideo library [1]. Large-print versions of the operative tech-
ique were posted at the scrub sinks for review just before
ach procedure. Checklists to be completed at the end of
ach procedure should be developed. As many operative
ariables as possible should be standardized. They should
lso be recorded, preferably by the nurse or research assis-
ant in real time. Review of operations by way of reading a
ample or all of the dictated operative reports close to the
ime of the operation can reveal deviations from the stan-
ardized procedures that need to be corrected.

atient selection and enrollment

When considering inclusion and exclusion criteria, the
nvestigator should consider that the more restrictive the
riteria, the harder it will be to recruit to the study, and the
arder it will be to generalize the results. If the criteria are
oo broad, a significant finding might not be detected be-
ause the patients are too different from each another. Cer-
ain populations are in categories that require special re-
iew, such as children and prisoners. If the primary outcome
o be assessed is not death, it is important to be sure to
xclude patients who will not live long enough to assess the
rimary outcome. For instance, in the hernia study, we did
ot include patients who had a life expectancy of �2 years
ecause our primary outcome measure was recurrence at 2
ears. If the primary outcome is not death, the outcome and
ow it is to be measured must be defined carefully. Further-
ore, to assess the outcome, it is essential to be able to find

he patients. Therefore, those who will be inaccessible at the
ime of the outcome should not be enrolled. This is of

articular importance if the population has any propensity to t
ncarceration, because special considerations exist for pris-
ners participating in clinical trials. Consider including a
ecision about whether to contact relatives or other re-
ources in the event that the patient giving informed consent
or the study cannot be found; it is a violation of privacy to
ake such contacts without the patient’s explicit permis-

ion. Consider asking the patient for a contact person who
ill remain stable throughout the period of study (again, this

hould be explicit in the written consent).
Most clinical trials set enrollment targets and develop

olicies for sites with underenrollment or overenrollment. A
easonable policy for underenrollment is to place a site on
robation if its enrollment is �75% of target. The site
ould be given a certain period of time to improve or risk

osing support (eg, salary support for a nurse or assistant) or
eing terminated as a study site. When considering with-
rawing a site after enrollment has started, the decision-
aking process will be directed by the number of patients

lready enrolled at that site and case management consid-
rations. During the hernia trial, the status of a nurse at a
articular site was reduced to half time. The salary gained
rom this was then distributed to 2 sites that were the highest
ecruiters. There can also be problems with overrecruitment.
f a site accounts for a large proportion of the subjects, the
esults can be biased by the intricacies present at that site,
reating problems with generalizability. The appropriate
nstitutional review boards (IRBs) must be notified when
verenrollment occurs.

eporting adverse events

We developed guidelines for reporting serious adverse
vents to both the Hines Human Subjects Committee and
he individual IRBs. A serious adverse event is any adverse
vent or reaction that results in (1) death; (2) a life-threat-
ning experience (in the view of the investigator, one that
laces the subject at immediate risk of death from the event
r reaction as it occurred); (3) inpatient hospitalization; (4)
ersistent or significant disability/incapacity; (5) congenital
nomaly/birth defect; or (6) any other conditions that, based
n medical judgment, may jeopardize the subject and re-
uire medical or surgical treatment to prevent any of the
bove measures. Specifically, we sent a copy of our serious
dverse event reporting policy to each site IRB. Within the
olicy, we set forward our procedures for which events
equired reporting to local and central IRBs and in what
ime frame (Table 1). This provided guidance to the inves-
igators on what to report immediately. Whenever there was
question, we chose to overreport to all entities rather than

o underreport.
An end points adjudication committee can be very help-

ul in providing an unbiased opinion about outcomes and
heir relation to the intervention/study. Our end points com-
ittee reviewed each death and life-threatening complica-
ion to determine whether the cause of death was correct or
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hether the life-threatening complication was truly a life-
hreatening event, and then whether either was related to the
tudy. The people on this committee provided expertise
rom surgery, anesthesia, and pathology, but were not oth-
rwise affiliated with the study. About halfway through our
ecruitment period, the data and safety monitoring board
ecame concerned about safety for the subjects. A particular
ite had recorded 6 life-threatening complications. All were
hypotension requiring pharmacologic support.” The end
oints committee reviewed these and discovered a practice
t this site of prophylactic phenylephrine drips for patients
ndergoing spinal anesthesia to prevent hypotension. The
omplications were determined by the committee to not be

able 1
erious adverse event reporting guidelines

vent Forward
immediately
to chair*
and local
IRB

Chair to
disseminate
immediately*

eath Yes Yes
ife-threatening event Yes Yes
dditional surgery for hernia
repair after recurrence

Yes No

R visit not resulting in
admission

No No

rinary retention resolved
within 24 hr

No No

rinary retention requiring
admission or not resolved
within 24 hr

Yes No

ematoma requiring operation
for evacuation

Yes No

ematoma or seroma requiring
aspiration in clinic

No No

dmission to hospital during
course of study not related
to operation

No No

3-hr telemetry monitoring
after operation to rule out
MI. Patient did not have MI
and is discharged the next
morning.

No No

ospitalization for preexisting
condition not related to the
operation

No No

ecurrence of the hernia No No
dmission to hospital before
operation (but after
randomization) for medical
problems unrelated to the
hernia

No No

elayed extubation after
general anesthesia (patient
extubated successfully after
a couple of hours and sent
home)

No No

ER � emergency room; MI � myocardial infarction.
* Within 72 hours.
ife-threatening. We discussed the practice with the site c
nesthesiologists and asked them to refrain from this prac-
ice for study patients.

atient retention

At our third annual meeting, we identified problems
etting the patients to return for their 2-year visits (Fig. 1).
e immediately instituted a retention policy (Table 2). This

ype of policy should be considered for implementation at
he start of the study. Large numbers of dropouts can bias
he results of a study and affect the researchers’ ability to
etect differences, or the lack thereof. Institution of this
olicy and close monitoring of follow-up at each site re-
ulted in success in determining our primary outcome (re-
urrence at 2 years) in 85% of patients.

ublications

As we thought ahead to the end of the study, the need to
evelop several publications to disseminate the results became
pparent. The design of the study was enough to warrant
ublication [1]. Just after we concluded enrollment, we started
iscussions about what other publications would be necessary.
e wanted to be able to disseminate the major results expe-

iently at the conclusion of the study. We also wanted to seek
ut a journal with a high impact factor and readership. Once
e decided on the venues for publication and presentation, we

tarted writing the main document. A writing group was con-
ened, first by a face-to-face meeting, and then through weekly
onference calls. We used Internet resources (eRoom) to fa-
ilitate tracking of changes and drafts. As our target submis-
ion date neared, we increased the frequency and length of the
alls. We developed a publications list that included target
ates and journals, and identified which of the executive com-
ittee members was taking the lead. We have been successful

n writing and editing these manuscripts via conference calls
usually weekly).

ommunication and coordination

Paramount to the success of this trial was communication
ithin the sites, within the study group, and with monitoring

nd funding entities. The PI at each site was instructed to have
weekly meeting with the site nurse coordinator. The site PIs

nd coordinators were encouraged to publicize the study dur-
ng the enrollment phase to the primary care clinics and care-
ivers. The site PIs and coordinators met with the new resident
hysicians as they rotated onto the service to help them explain
he study to the patients. We had regular national conference
alls for the executive committee (monthly), site PIs and nurses
monthly), and nurses (weekly). Site PIs were encouraged to
ave a strong presence in the study. Site PIs called the study

hair with any questions and to give timely notification about
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ny potentially serious event. The study chair then was able to
otify appropriate entities of the event in real time, rather than
aiting for an inquiry.

onclusion

The Veterans Administration Cooperative Studies Pro-

Fig. 1. The 2-year rate of missing visits. The

able 2
etention policy: CSP #456 Retention policy, April 5, 2001

he following policy memo is proposed for CSP #456 to ensure uniform
1. Hines will send out a list of patients who have missed their return
2. On a monthly basis, Hines will send out to the sites lists of upcom
3. The individual sites will report back to Hines when the patient doe

page per patient form. This will be faxed to Hines.
4. Hines will make patient travel money available, after the site coord

The site will give this information to Hines, and decisions will be
local level. (Contact Anita.)

5. Site coordinators will make phone contact with each patient every
6. A follow-up chart, by site, will be generated and reviewed during

month. (Anita will do this.)
7. For patients who have been “lost” and for whom all efforts to find

to Hines and the databases will be searched to try to locate. (Conta
8. Patients may be examined for their 2-yr check up by a surgeon rem

surgeon are unsuccessful. The site PI will make the initial contact
the surgeon upon receipt of the follow-up form. The surgeon selec
Surgeons.

9. When necessary, the PI may travel to the patient’s location or may
10. Gifts of appreciation could include enclosing a calling card inside
11. A certificate of participation will be given to each patient in the stu
12. Commitment by all involved is an essential part of this policy.

CPRS � computerized patient record system; CSP � Cooperative Stud
nvestigator; SF36 � 36-item short form.
ram Hernia Trial was completed successfully [3] and is l
onsidered a landmark trial [4]. Examination of the design
nd conduct of the trial reveals important points for inves-
igators embarking on the design and implementation of
urgical clinical trials. These issues include (1) adequate
nclusion and exclusion criteria, (2) precise and measurable
utcome variables, (3) standardization of protocols and proce-
ures with methods in place to monitor, (4) anesthesia input
arly in the design, and (5) monitoring of important, control-

indicates implementation of retention policy.

up procedures and SF-36 data:
-mo, 1 yr, 2 yr) to the individual sites. (Anita will do this.)
ient appointments. (Anita will do this.)
ow for his or her appointment. The sites will report back using a 1-

have tried, without success, to get the patient to make a return visit.
n a case-by-case basis and after attempting to obtain travel funds at the

r the duration of the study.
Executive Committee conference call and the investigator call each

een unsuccessful (ie, CPRS, DHCP, etc), communicate this information
a or Sheldena.)
f attempts to have the patient examined at the site and/or by a study
e outside surgeon for individual patients and a $50 fee will be paid to
ld be a Fellow or Associate Fellow of the American College of

tients during off hours.
ay card as a token of appreciation for patient participation.
he 2-yr return visit.

gram; DHCP � decentralized hospital computer program; PI � principal
follow-
visit (3
ing pat
s not sh

inators
made o

3 mo fo
both the

have b
ct Anit
otely i

with th
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see pa
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able confounding variables. It is most important to keep the
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nd of the study in mind when making decisions about design,
mplementation, and changes during the study.
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