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The development of each new drug consumes years of time 
and millions of dollars. Moreover, the continuing international 
economic crisis and instability of financial markets makes 
finding investments for drug development more difficult. 
Given this milieu, all sponsors try to optimise their available 
resources and reduce their expenses when conducting clinical 
trials. Sometimes the desire to reduce study budgets leads to 
the selection of less experienced or even ill-suited partners, 
consultants, vendors, and contract research organisations 
(CROs). Using suboptimal partners may cause failure of the trial 
or the collection of uninformative data. These in turn lead to 
repetition of one or more clinical trials, or even termination of 
drug development. 

Based on our experience, an indicator of ineffective risk 
management in the conduct of a clinical trial is the occurrence of 
systematic deviations from the clinical trial protocol. This article 
discusses ways to significantly reduce protocol deviations.

When an investigator contracts to conduct a clinical trial 
at their site, they also agree to strict adherence to the trial 
protocol. In the US, Form FDA-1572 which every investigator 
must sign to participate in a clinical trial, lists the investigator’s 
first commitment as:

“I agree to conduct the study(ies) in accordance with 
the relevant, current protocol(s) and only make changes 
in a protocol after notifying the sponsor, except when 
necessary to protect the safety, the rights, or welfare of 
subjects.”

Internationally, ICH E6 Good Clinical Practice: 
Consolidated Guidance specifies that:

“The investigator/institution should conduct the trial 
in compliance with the protocol agreed to by the sponsor 
and, if required, by the regulatory authority(ies), and 
which was given approval/favorable opinion by the IRB/
IEC.” (Institutional Review Board / Institutional Ethics 
Committee)

FDA and ICH (International Conference on 
Harmonization) do not distinguish between “deviations” 
and “violations.” The FDA defines “Protocol Deviation” 
as:

“A protocol deviation/violation that is generally 
an unplanned excursion from the protocol that is not 
implemented or intended as a systematic change.” 6

It is useful to distinguish between planned and unplanned 
protocol deviations. An unplanned deviation may be unavoidable 
as it occurs (e.g. testing equipment is malfunctioning and a 
study procedure cannot be performed) or it may be discovered 
after it has occurred (e.g. a study monitor from the sponsor or 
CRO discovers the site has over-enrolled). A protocol deviation 
may be planned, and intended as a one-time exception to the 
protocol (e.g. due to the holiday season a subject must schedule 
an upcoming study visit one day later than the timeframe 
specified in the protocol).

Similarly, there are minor and major protocol deviations. 
Major deviations adversely affect people and/or the science 
of the study. Such deviations may affect the safety, welfare, 
or rights of a subject or others. The scientific integrity or 
validity of the study can be threatened if deviations affect the 
completeness, accuracy and/or reliability of the study data. 
Table 1 presents a four-group classification of major protocol 
violations from the US National Institutes of Health (NIH). 
Protocol violations should be reported to the IRB, with many 
IRBs requesting notification only of major deviations. In Table 
2 we present examples of deviations that we believe should 
always be reported to the IRB.

The investigator should promptly report to the sponsor all 
planned protocol deviations before implementation. Planned, 
major protocol deviations (e.g. a biopsy not specified by the 
protocol) should also be reported to the IRB/IEC, and possibly to 
the FDA (or other regulatory authority) before implementation. 
However, prior notice is not required when a protocol deviation 
is necessary to eliminate apparent immediate hazards to 
human subjects (21 CFR 312.66) or to protect the life or physical 
wellbeing of a subject (21 CFR 812.35(a) (2))2, 3. 
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Good clinical practices (GCP) dictate that all protocol 
deviations, minor, major, planned or unplanned, be thoroughly 
documented, explained, and reported to the sponsor or CRO 4, 7. 
Ideally, the study site staff should also explain how recurrences 
of the deviation will be reduced or prevented. For example, if 
site personnel forgot to schedule a subject’s follow-up visit or 
to send blood samples to the laboratory, or mistakenly ordered 
a new batch of the study drug, the cause of the error should 
be determined. The cause should then be addressed, with 
strategies as simple as remedial training or as far-reaching as 
revamping critical study procedures4, 8. 

We all wish we could conduct our clinical trials without any 
deviations, but unfortunately protocol deviations will always 
be with us. Subjects do not always arrive at their visit on time. 
Subjects do not always complete the tests planned by protocol. 
Investigators sometimes mistakenly enrol subjects that may not 
satisfy all of the inclusion / exclusion criteria. These are common 
examples of protocol deviations. If a particular deviation occurs 
on a regular basis, it may effectively replace the protocol 
specified process, a particularly negative result. 

Despite the inevitability of deviations, we should minimise 
the possibility of serious and systematic protocol deviations 
during clinical trial execution5, 9, and 10.

Is it possible to avoid protocol deviations from the 
investigator’s point of view? The investigator must strictly 
follow the protocol whenever possible, but not every cause of 
deviations is under their control. Subject vacations are a case in 
point. In situations when a protocol deviation is inevitable, the 
investigator should contact the sponsor regarding the deviation, 
and obtain concurrence on the appropriate action.

Is it possible to avoid protocol deviations from the sponsor’s 
point of view? Sometimes systematic protocol deviations occur 
because the protocol is written without full regard to the reality 
of the study sites. For example, sometimes an inexperienced 
sponsor can take as a basis a standard protocol, without 
adapting it to the routine clinical practice of a particular 
country. In certain situations, even with a good study protocol, 
deviations can’t be avoided.

We have developed and tested a series of steps that we 
have found allow us to reduce and even foresee many common 
systemic protocol violations at different stages of a clinical 
study (Fig. 1). 

During study planning, the identification of national and 
local standards of diagnosis and treatment is critical, with an 
evaluation of their degree of compatibility with commonly 
accepted international guidelines and the current version of 
the study protocol. Often, some procedures used in the protocol 
do not correspond to local, national standards or they are 
performed differently from the local processes. In a number of 
cases, especially when conducting studies in children, or in a 
number of pathological conditions, objections and observations 
from regulatory and ethics bodies should be foreseen. For 
example, a study may be approved as a whole, but at the same 
time, observations related to different study procedures may 
be presented. This may require a development of a protocol 
amendment to avoid systemic violations of the study protocol 
when following the preferences of the central bodies. We should 
note that sometimes the observations of the regulatory and 
ethics bodies are critical, and make it impossible to conduct the 

clinical study in a certain region. One such issue that can occur 
is disapproval of a placebo treatment arm.

Accordingly, site selection must evaluate not only the 
availability of the target population, but also the compatibility 
of the local diagnostic and treatment procedures with the 
international standards and the study protocol. A common 
instance of concern arises when a study site uses laboratory 
test equipment and methods different from those more broadly 
accepted.

Another powerful technique for deviation reduction is 
training. Investigator and site staff members should not just 
be trained during the investigators’ meeting and start-up visits. 
Training should be available continually, for example whenever 
a new member joins the team. Retraining should be performed 
when necessary with an emphasis on the procedures and study 
protocol requirements that have been, or may be, a potential 
source of protocol violations. Proactive identification of such 
points is the task of the project team and the medical monitor 
of the study.

Once a study is actively enrolling subjects, a key success 
factor is making sure the subjects are truly eligible. This involves 
not only the inclusion and exclusion criteria at study entry, but 
may also involve evaluations during their entire participation in 
the study. The protocol should be followed stringently, but the 
subject must also be assessed in accordance with the standards 
of therapy and medical ethics.

Another frequent deviation is underreporting adverse test 
results. Review of central laboratory data, ECG data, the clinical 
database, etc. can all reveal non-reported adverse and serious 
adverse events. 
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Examining some real-life examples of protocol deviations can 
show how to better identify both deviations and their solutions.

Case 1:
This colorectal cancer study combined the study drug with 
the standard chemotherapy protocol FORLFIRI (5fluorouracil 
(5FU) + leucovorin + irinotecan). FORLFIRI incorporates a 5FU 
regimen that administers 5FU as a bolus on the first day and 
by continuous infusion beginning on the second day. In Serbia 
a 5-fluorouracil overdose, a major protocol deviation, occurred. 
The specified 5FU regimen complied with national standards of 
care in all the countries participating in this study, except Serbia. 
In the Serbian national standard, patients receive 5FU as a 
bolus on both the first and second day and then by continuous 
infusion. This discrepancy between protocol and national 
standard was not noticed by an investigator who only paid 
attention to the name FORLFIRI. The investigator didn’t check 
whether the chemotherapy doses and modes of administration 
specified in the clinical study’s version of FORLFIRI differed 
from the standard Serbian chemotherapy regimens.

Implemented actions: We provided the investigator with 
additional training, and this situation was not repeated. 
In addition, we sent a letter to all Serbian sites requesting 
adherence to the doses and modes of administration of 5FU 
specified in the study protocol. Before a clinical study starts at 
any site, we now explicitly review not only study drug availability, 
but also all parameters of how the drugs are used under the 
local standard of care.

Case 2:
An oncology study allowed the enrolment of patients with 
metastatic colorectal cancer who had progression after first-
line chemotherapy. The study protocol also required that 
the radiological examination of the patient to assess tumour 
response to prior treatment be performed no earlier than four 
weeks after the last dose of that prior chemotherapy. However, 
first-line chemotherapy treatment for metastatic colorectal 
cancer often involves a two-week cycle. In order to evaluate 
tumour response and decide on the termination or continuation 
of treatment after the next cycle, the investigator has only two 
weeks after the last dose, and not the four weeks required by the 
protocol. This mismatch leads to recurrent protocol deviations 
when the two weeks of the clinical standards are followed, and 
not the four weeks of the protocol. 

Implemented actions: We proposed to the study sponsor 
that they amend the protocol to allow radiologic assessment of 
the tumour two weeks after the last dose of chemotherapy in 
subjects whose previous chemotherapy was on two-week cycles. 
Prior to completion of such a protocol amendment, should a 
subject be a candidate for the upcoming amended procedure, 
a sponsor should provide investigators with formal approval of 
what is still a protocol deviation before protocol amendment. 
These formal deviation approvals should be submitted to the 
site IRB as a notification.

Case 3:
This study required that subjects have a hemoglobin level of at 
least 100 grams per litre (g/L). One of the investigators enrolled 
five patients with a hemoglobin level in the range of 96-99 g/L. 
The investigator decided these were close enough to 100 g/L. 
Laboratory data was rounded up and the investigator included 
the patients in the study without informing the sponsor in 
advance.

Implemented actions: Unfortunately, in the often voluminous 
lab reports, it can be easy to overlook a single laboratory 
result that conflicts with protocol requirements. In this case, 
the investigator included several patients in violation of the 
same inclusion criterion, thus the deviation was systematic. A 
routine monitoring visit to the site uncovered this deviation. The 
investigator was reminded both of the protocol’s hemoglobin 
criterion, and that rounding laboratory data is a violation of 
GCP. In addition, a letter explaining the proper interpretation of 
hemoglobin levels was issued to all study sites. This education 
effort helped to prevent the repetition of similar errors at other 
sites. 

We implemented an additional procedure to encourage 
proper compliance with protocol inclusion and exclusion criteria. 
Investigators were made responsible for completing and signing 
a one-page form with key test results. The forms were forwarded 
to the sponsor to approve patient enrolment into the study. 
This procedure reliably prevented randomised patients with lab 
results just “a little” outside protocol criteria.

Case 4:
Leaving patients with community-acquired pneumonia 
untreated for long, once they have been diagnosed, risks 
significant worsening of their disease. According to the 
Infectious Disease Society of America (IDSA), delaying 
adequate treatment of community-acquired pneumonia by 
four hours or more worsens the course and prognosis of the 
disease (IDSA guidelines: http://www.idsociety.org/IDSA_
Practice_Guidelines/). In order to avoid this risk to potential 
subjects while screening procedures were completed, the clinical 
trial of a new antibiotic allowed a single oral administration of a 
short-acting antibiotic (amoxicillin clavulanate).

Premature withdrawal of a subject when they developed 
(pleural?) empyema attracted attention. Review of the subject’s 
medical records found that the patient was hospitalised on 
a Sunday evening. As soon as pneumonia was diagnosed, 
the patient received one dose of amoxicillin clavulanate. 
However, the subject’s enrolment into the study and the start 
of intravenous antibiotic therapy was delayed until Monday 
morning. As a result, the start of effective treatment was delayed 
for 14 hours. Subsequently, the subject had a complicated 
course of pneumonia, and the study drug was saddled with a 
probably inappropriate appearance of lack of efficacy.

Implemented actions: We gave site investigators additional 
training in the protocol requirements. It was emphasised that 
patients should be enrolled into the study in accordance with 
the protocol requirements and recognised treatment standards. 
Since the subject’s study antibiotics could not be started within 
the 4-5 hour duration of action of amoxicillin, the subject 
should not have been enrolled into the study. The site should 
have continued standard treatment for community-acquired 
pneumonia. Also, a letter explaining the need to start treatment 
with study drug within the hour or two after confirming that the 
patient qualified for the study was sent to all sites.

Case 5:
When adverse events of specified severity occur, study protocols 
often specify a dose reduction, or even specific authorisation 
from the CRO or sponsor to keep the subject in the study. 
Sometimes investigators don’t pay enough attention to these 
requirements.

Regulatory
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A study of eukaryotic transcription factor for patients with 
prostate cancer specified the interruption of study treatment 
if neutropenia occurred. An absolute neutrophil count (ANC) 
of less than 1.5×109/L was to trigger an interruption of study 
drug treatment, with resumption if the ANC recovered above 
the critical value within seven days. If neutrophil recovery took 
longer than seven days, study drug was to be reduced in dose 
when it was resumed.

A monitoring visit to a study site revealed that a patient with 
a severe (grade III) neutropenia (ANC 0.5 - 1.0×109) did not 
have their study drug interrupted and received a full dose of 
study drug instead. 

Implemented actions: As may by now be all too familiar 
to the reader, we conducted additional training in the study 
protocol for the staff at this site. We also developed laminated, 
coloured cards depicting the drug dosing algorithm, which were 
distributed to all sites. This particular threat to subject safety did 
not recur over the remainder of the clinical trial.

Case 6: 
A study of an antiemetic serotonin receptor antagonist during 
chemotherapy of malignant tumours specified administration 
of study drug before dispensing the most emetogenic (i.e. 
nauseating and vomit-inducing) chemotherapy agent. One 
subject received the study drug before the less emetogenic 
chemotherapy agent. Subsequently, administration of a more 
emotegenic drug was followed by vomiting. This event was 
interpreted as an incident of the study drug’s lack of efficacy.
Implemented actions: In this case, not only this site, but also 
all other study sites, received further training in the study 
protocol requirements. This study was conducted in more than 
20 countries, and all sites received a letter with additional 
explanations and a laminated colour table showing the relative 
likelihood of nausea and vomiting after administration of many 
chemotherapy drugs. We have adopted this table as a standard 
tool for similar studies, and distribute it to sites at study start.

Case 7:
Many protocols prohibit the use of particular non-study 
drugs during the course of the study. This exclusion of certain 
concomitant medications may be because they might interfere 
with the assessments of the study drug’s efficacy, or because 
they may interact with the study drug and cause unwanted 
adverse events in study subjects.

In the study described in Case 6, if the study drug did 
not adequately prevent nausea or vomiting, sites were 
allowed to prescribe any registered antiemetic drug, except 
metoclopramide. In violation of this prohibition, a subject 
received metoclopramide. No adverse effects were noted, but 
this use of a potentially interacting drug exposed the subject to 
undue risk.

Implemented actions: All study sites in all countries were 
warned in writing not to prescribe metoclopramide to study 
subjects during the study. No other use of this antiemetic drug 
was detected during the study.

Case 8:
A serious adverse event (SAE) is an adverse event that has 
significant impact on subject wellbeing. The definition of what 
constitutes an SAE, and how it must be reported, is the subject 
of international agreements and national laws in every country. 

An event that results in a hospitalisation is legally defined by 
international agreement as an SAE. In the same study as in 
cases 6 and 7, a subject developed severe anemia and was 
admitted to the hospital for transfusion of packed red blood 
cells. This severe anemia, which resulted in hospitalisation, was 
not reported by the site as an SAE. The investigator contended 
that anemia was an expected adverse drug reaction for the 
chemotherapy the subject received, and, thus, he considered 
this a planned hospitalisation.

Implemented actions: Severe anemia that requires 
transfusion is indeed an expected adverse event after the 
chemotherapy in question. It does not occur after each 
administration of the medication in every patient, however. 
Thus, hospitalisation due to such anemia cannot be considered 
as “scheduled”. The anemia was reported as an SAE, but the 
reports were delayed. The site was re-trained in SAE reporting 
procedures and a letter describing this case was sent to all 
participating sites.

In order to avoid enrolment of patients who do not meet 
study inclusion/exclusion criteria, detect such deviations, 
and minimise their risk and possible consequences, a sponsor 
and, when utilised, the CRO, must actively manage the study. 
Monitoring of data collection at sites is also very important. A 
well-written monitoring plan that identifies the critical points 
in time, frequency of monitoring procedures, necessary human 
resources, etc., encourages the identification of problems and 
helps to collect reliable data.
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Conclusion: Despite the fact that protocol deviations are 
inevitable, sponsors and investigators should actively manage 
deviations lest unmanaged protocol deviations eventually lead 
to failure of the study.

Repeated protocol deviations often illustrate neglect of 
good clinical practice (GCP). Moreover, the deviations may 
constitute a violation of patient’s rights and safety as well as 
compromising the quality and reproducibility of data. Study 
sponsors should identify and correct recurring deviations from 
the protocol, even issuing amendments to the protocol, if 
needed. Professional management of clinical trials should follow 
GCP completely. 
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