
48	 THE  FILIPINO  FAMILY  PHYSICIAN

SPECIAL  THEME

Treatment Decisions Based on Clinical Trials

Abigael C. Andal-Saniano, MD, FPAFP  and  Maria Kristina Ibarra Marquez, MD

The randomized Controlled Trial is the standard design to prove the effectiveness of drugs or other forms of interventions. In 
this type of clinical research, individuals are randomly assigned (randomization) to either of the two or more groups, one with 
the intervention the other without the intervention being tested or another intervention. When done properly, it can provide 
the best evidence of effectiveness. 
Appraisal
Relevance 
1.	 Is the objective of the article comparing therapeutic interventions similar to the clinical dilemma? 
Validity 
1.	 Was the assignment of patients to treatment randomized? 
2.	 Were all patients who entered the trial properly followed-up and attributed at its conclusion?
3.	 Were patients analyzed in the groups to the they were randomized, or an intention-to-treat analysis done?
4.	 Were patients, their clinicians, and study personnel “blind” to treatment? 
5.	 Were the groups similar at the start of the trial? 
Results 
1.	 How large was the treatment effect?
2.	 Was the treatment effect statistically significant? 
Applicability 
1.	 Can the results be applied to my patient care? 
2.	 Was the outcome considered clinically important? 
3.	 Are the likely treatment benefits worth the potential harm? 
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Introduction

	 Evidence-based decision making can be used to individualize 
treatment to optimize health. Although it is often associated with 
guidelines and algorithms, it can also be applied to preventing 
overtreatment and promoting individualized patient-centered care. This 
can be done by examining valid evidence, evaluating accurate effects 
of treatment and balancing potential harms and benefits followed by 
shared decision making by physicians to include patient’s values and 
preferences into treatment decisions.1

	 The Randomized Controlled Trial is the standard design to prove 
effectiveness of drugs or other forms of interventions. Randomization 
eliminates accidental bias, including selection bias, and provides a 
base for allowing the use of probability theory.2 When done properly, 

it can provide the best evidence of effectiveness. In this type of clinical 
research, individuals are randomly assigned (randomization) to either 
of the two or more groups, one with the intervention, the other without 
the intervention being tested or another intervention. Randomization 
tries to make the two groups similar for both known and unknown 
factors that may affect the outcome other than the intervention being 
tested. Then they are observed forward in time and their outcomes 
compared. The outcome can be the cure of a disease, relief of symptoms 
or improvement in quality of life. 
	 Publications of clinical trials are suggested to be based on the 
Consolidated Standards of Reporting Trials (CONSORT) statement to 
improve the reporting of randomized controlled trials. CONSORT 2010 
updates the reporting guideline based on new methodological evidence 
and accumulating experience. (Schulz, et al. 2010)
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Scenario

	 The prevalence of diabetes type 2 is increasing, so are the 
available drugs for glycemic control. There are newer drugs with 
different modes of action being developed and aggressively promoted 
by companies with messages of effectiveness and lesser side effects. 
This often provides a decision-making challenge to family physicians. 
If a family physician sees a 55-year-old female who is also diagnosed 
with diabetes type 2 uncontrolled with Metformin alone (HbA1c=8), 
the choice for add on therapy could be sulfonylureas like glimepiride or 
newer drugs like sodium-glucose cotransporter 2  (SGLT2) inhibitors like 
empagliflozin.
	 Searching PubMed using MESH terms “Glimepiride” and 
“Empagliflozin”, limited to clinical trials, the article by Ridderstrale M, 
Rosenstock J, Andersen KR, Woerle HJ, Salsali A and EMPA-REG H2H-SU 
trial investigators entitled “Empagliflozin compared with glimepiride in 
metformin-treated patients with type 2 diabetes: 208-week data from 
a masked randomized controlled trial” came out.3

Appraisal

Relevance 

1.	 Is the objective of the article comparing therapeutic interventions 
	 similar to the clinical dilemma? 

	 Before going any further, first ascertain if the objective of the 
study addresses the clinical problem. In the objective of the study, the 
study subjects should be similar to the characteristics of your patient, 
the drug or intervention should include the intervention you want to 
prescribe and the outcomes measured should include what the patient 
and physician prefer. These details can be found in the abstract or 
methodology section of a journal article.
	 The study by Ridderstale, et al. included adults with type 2 
diabetes and HbA1c 7%-10% despite treatment with an unchanged 
dose of metformin immediate release (IR) (≥1500 mg/day, maximum 
tolerated dose, or maximum dose according to the local label) for 
≥12 weeks prior to randomization. The study compared the effects 
of empagliflozin versus glimepiride as add-on therapy to metformin. 
One of the outcomes measured in the study is change from baseline in 
HbA1c.3

Validity 

1.	 Was the assignment of patients to treatment randomized? 

	 Randomization is the process of randomly allocating or assigning 
a subject to the different intervention groups with the intention 
of making the groups equal in terms of both known and unknown 
variables. This aims to prevent selection bias. The commonly employed 
randomization methods are the simple and block randomization. Simple 
randomization is the easiest method. It involves no rule, constraint, or 
characteristic. Examples are coin toss, tables of random numbers, and 
computer-generated random sequences. However, if the total number 

of samples is small, sample numbers are likely to be assigned unequally. 
Block randomization addresses this by making a block to assign sample 
numbers equally to each group and assigning the block.4 Other 
methods of randomization are restricted randomization, stratified 
randomization, and adaptive randomization.2

	 Aside from randomization, concealment of allocation may also be 
considered. This is done by hiding (concealing) the randomization group 
until the subject has been included in the study. Some ways of doing 
this are remote randomization (contacting a remote center to obtain 
treatment assignment); or placing treatment assignments in sealed 
opaque envelopes. To answer this question, the reader is advised to 
look at the article’s abstract or methodology section and determine if 
randomization was appropriately done. 
	 The study by Ridderstale, et al.  was a phase 3 randomized, 
double-blind, active-controlled, parallel-group, 104-week trial with 
a 104-week double-blind extension period. Randomization was done 
by the study sponsor by use of an interactive response system with a 
computer-generated random sequence. This serves as the concealed 
allocation strategy.3

2.	 Were all patients who entered the trial properly followed-up and 
	 attributed at its conclusion?

	 This is about completeness of follow-up and is best checked by 
looking at the number of patients enrolled at the outset and comparing 
this with the number of patients reported in the results table. Patients 
who are “lost to follow-up” are those who did not complete the study 
and the outcome was not known. If substantial numbers are “lost to 
follow-up”, the validity of the conclusions is open to question.  A drop-
out rate of 20% or more is usually substantial and may introduce bias 
in the results.  If the number lost to follow-up is less than 20%, the bias 
may be dependent on the difference of the outcome between the two 
groups being compared.
	 If there is significant dropout or loss to follow-up, sensitivity 
analysis can be done. If the numbers lost in one group can change the 
results by assuming the worst possible outcome among the dropouts 
in the experimental group and the best outcome in the control group, 
there is an increased risk of bias because the results are altered. On 
the other hand, when the results are the same or minimally changed 
after assuming the worst-case, best-case scenario, then we can safely 
conclude that follow-up was complete.5

	 In the Ridderstale, et al. study, sensitivity analyses were done. As 
sensitivity analysis, maximum likelihood-based mixed model repeated 
measures (MMRM) analysis of HbA1c was done including values after 
rescue medication initiation and off-treatment values. Also used was 
the analysis of covariance (ANCOVA) with treatment, region, and 
baseline eGFR as fixed effects and baseline HbA1c as a linear covariate, 
using multiple imputation for missing values at week 208.3

3.	 Were patients analyzed in the groups randomized, or  was an 
	 intention-to-treat analysis done?
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	 The intention-to-treat-analysis simply means that all those 
belonging to the control group or treatment group are analyzed from 
beginning to end in this same grouping including those who were 
dropped or withdrawn or changed treatment. Crossing over treatment 
modalities should not be done as this would likely lead to biased 
results.  
	 Similarly, excluding non-compliant patients from the analysis 
leaves behind those who may be destined to have a better outcome 
and destroys the unbiased comparison provided by randomization. 
This principle of attributing all patients to the group to which they 
were randomized results in an “intention-to-treat” (ITT) analysis. This 
strategy preserves the value of randomization: prognostic factors that 
we know about, and those we don’t know about will be, on average, 
equally distributed in the two groups, and the effect we see will be 
just that due to the treatment assigned. Some studies mention this 
intention-to-treat ideal as “full analysis set” (FAS).6 
	 While the ITT analysis investigates the effect of assigning a 
drug;  per protocol analysis (PPA) investigates the effect of receiving 
a drug. PPA includes a subgroup of patients from the ITT population 
who fulfilled the protocol requirements and received the assigned 
intervention until the end of the trial. Unlike that of the ITT principle, 
PPA does not account for patients who deviate from the protocol such 
as those who did not adhere to assigned intervention, switched to 
another intervention, or lost to follow up. Hence, PPA may undervalue 
randomization.7 
	 In the Ridderstale, et al. study:  Changes in HbA1c, weight, systolic 
blood pressure, diastolic blood pressure, fasting plasma glucose, and 
the use of rescue therapy, were analyzed in the full analysis set (FAS), 
which comprised patients who received ≥1 dose of study drug and had 
a baseline HbA1c value.3

4.	 Were patients, their clinicians, and study personnel “blind” to 
	 treatment? 

	 Blinding is the process by which the intervention being given is 
concealed from the patient, the clinicians and the one who analyzes 
the data.  Patients, clinicians and data analysts are likely to have 
an opinion regarding the experimental treatment. These opinions, 
whether optimistic or pessimistic, can systematically distort reporting 
of treatment outcomes. To avoid these “reporter and observer” bias, 
blinding is necessary. 

Table 1. Who can be blinded and why5

	 Who										          Why

1.	 Patients				    So people receiving treatment participate to the same extent, regardless of whether they receive the treatment or control

2.	 Investigators			   So they will treat the patients equally, regardless of whether they are delivering the treatment or control

3.	 Outcome assessors		  To prevent bias in making decisions about whether or not a patient from a treatment or control group has had the outcome of interest

4.	 Data Collectors			   To prevent bias in data collection

5.	 Data Analysts			   To prevent bias in data analysis

	 We answer this question by looking into the abstract or 
methodology and checking five groups that can be blinded to treatment 
assignment (Table 1). In the study, patients and investigators were 
blinded to treatment assignments.3

5.	 Were the groups similar at the start of the trial? 

	 For reassurance about the study’s validity, readers would like to be 
informed that the treatment and control groups were similar for all the 
factors that determine clinical outcomes of interest for the experimental 
therapy. The greater the similarity between known prognostic factors 
for the control and experimental group, the more likely that the results 
can be attributed to the intervention, rather than due to the differences 
in these factors. 
	 This can be usually assessed by looking at the table of baseline 
characteristics that compares the treatment and control groups. (1st 
paragraph or table 1 of the result section). A p-value can also be 
reported, which tells whether the difference between treatment and 
control occurred by chance. A p-value >0.05 means that there is no 
statistically significant difference between the baseline characteristics 
of the two groups. However, even if p-value is >0.05, one must still 
evaluate the baseline characteristics to see if the differences can actually 
alter the clinical outcome/s of the study. If there were differences, 
the reader should be looking for subgroup analysis or adjustment for 
confounding. 
	 In the study, supplementary Table 1 shows the baseline 
characteristics of the patients. There was no significant difference in the 
demographic and clinical profile of the participants except for race and 
region.3

Results 

1.	 How large was the treatment effect?

	 Randomized Controlled Trials may report either dichotomous or 
continuous outcomes. Dichotomous outcomes are distinct events that 
either happen or do not. It can be either treatment success or treatment 
failure (eg, lived or died, injured or not, satisfied with treatment or 
not).9 Examples of other dichotomous outcomes include cure, side 
effects or death.  Patients either do or do not suffer these events and the 
article frequently reports the proportion of patients who develop such 
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events. For a drug to be beneficial, then it should be better than the 
comparator. One may measure effectiveness of dichotomous outcomes 
by using the following formulas:

•	 Relative Risk (RR) = Rt/Rc

•	 Computations for Rt and Rc are as follows: 
	 o	 Risk in Treatment (Rt) = Number of those with adverse 
		  outcome in treatment group/Number of patients in 
		  treatment group
	 o	 Risk in Control (Rc) = Number of those with adverse outcome 
		  in control group/Number of  patients in control group

•	 Relative Risk Reduction (RRR) = (1 – RR) or ARR/Rc 

•	 Absolute Risk Reduction (ARR) = (Rc – Rt) 

•	 Number Needed to Treat (NNT) = 1/ARR

	 RRR and ARR could be converted into percentage format by 
	 multiplying the formula by 100.

	 Continuous variables are those that can take on any of an infinite 
number of values between their upper and lower extremes. Examples 
are blood pressure in mmHg, self-reported pain on a VAS scale, and lung 
function tests. When the study reports continuous outcomes, treatment 
effect is commonly measured by calculating the mean result in the 
treatment and control groups and getting the mean difference.9 
	 Ridderstale, et al. study showed the following results at week 
208: Adjusted mean difference in change from baseline in HbA1c 

Table 2. Interpretation. 

with empagliflozin versus glimepiride was -0.18%. The mean HbA1c 
reductions remained greater with empagliflozin than glimepiride until 
week 208.3

2.	 Was the treatment effect statistically significant? 

	 Statistical significance measures the probability of results being 
due to chance. A statistically significant result is a p value <0.05. This 
signifies that the difference in outcome between the two groups is likely 
due to chance in less than 5%. Alternatively, there is a 95% probability 
that there is a real difference in the comparison groups. Some trials will 
report the relative risk or odds ratio and report their confidence interval. 
In which case, the result is statistically significant if the range of the 
95% confidence interval i.e., the lower and upper limits do not include 
1. 
	 On the other hand, clinical significance refers to the size of the 
actual treatment effect, such as the difference between intervention 
and control groups. This confirms whether the results of the study will 
have an impact on current clinical practices. Therefore, one should not 
solely rely on p-values or statistical significance when interpreting 
treatment effects.11 
	 In the Ridderstale, et al. study, change from baseline in HbA1c 
with empagliflozin versus glimepiride was significant with p value = 
0.0172. At week 208, mean HbA1c reductions remained greater with 
empagliflozin than glimepiride (adjusted mean difference: -0.18% 
[95% CI -0.33, -0.03]). The odds ratio for use of rescue therapy and 
occurrence of hypoglycemic adverse event between the two groups were 
also significant with  the following 95% confidence interval (CI) and p 
values respectively  (odds ratio: 0.56 [95% CI 0.45, 0.71];p<0.0001) and  
(odds ratio: 0.08 [95% CI 0.05, 0.13]; p<0.0001).3
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Applicability 

1.	 Can the results be applied to my patient care? 

	 If your patient meets all of the inclusion criteria and none of the 
exclusion criteria, the applicability of the study’s results to your patient 
is without question. It is rare however that we get a patient who 
conforms to all the characteristics of the study subjects. In these cases, 
we should decide if the reason is compelling enough not to apply the 
results of our study to our particular patient.
	 Ridderstale, et al. included adults with type 2 diabetes and HbA1c 
7%-10% despite treatment with metformin immediate release. The 
patient in the clinical scenario fulfills the inclusion criteria and none of 
the exclusion criteria.3

2.	 Was the outcome considered clinically important? 

	 Clinically important outcomes may range from decreasing 
mortality, morbidity, improving quality of life. These are outcomes 
that are important to the patients and will lead directly to reducing 
symptoms or decreasing death. Some studies might report improvement 
in laboratory values and might be labeled as surrogate endpoints. 
But laboratory parameters do not always translate into decrease in 
morbidity and mortality. A dramatic example of the danger of surrogate 
endpoints was found in the evaluation of the usefulness of clofibrate as 
anti-cholesterol drug. It is shown to decrease serum cholesterol but was 
shown to increase all-cause mortality.
	 The Ridderstale study reported the following outcomes: Changes 
from baseline in HbA1c, body weight, systolic blood pressure, diastolic 
blood pressure, and fasting plasma glucose; the proportion of patients 

with HbA1c ≥7% [≥53 mmol/mol] at baseline who reached HbA1c 
<7% at week 208; coefficient of durability for HbA1c; the occurrence 
of confirmed hypoglycemic adverse events; percentage of patients who 
received rescue therapy; adverse events and cardiovascular events.3

3.	 Are the likely treatment benefits worth the potential harm? 

	 One must compare the nature of benefits and side effects. The 
benefit may be considered as saving or prolonging life or decreasing 
symptoms while the side effects must be more tolerable and acceptable.
	 Empagliflozin and glimepiride are both well-established drugs 
for diabetes type 2. However, there are differences in terms of other 
additional benefits especially for empagliflozin and cost.3

Patient-centered Communication 

	 Evidence-based medicine (EBM) has always required integration 
of patient values with ‘best’ clinical evidence. But critical appraisal has 
focused primarily on methods for reducing bias in the evidence, the 
results and applicability. Since values are integral to the practice of 
EBM, then values should be made explicit and integrated into decision 
making.12 
	 Communicating the results of the evidence with communication 
aid as shown in Figure 1 will be helpful. The lower the HbA1c, the better 
the control of diabetes. The gray line indicates HbA1c levels after certain 
weeks of taking empagliflozin, while the black line represents HbA1c 
levels while taking glimepiride. After 40 weeks of taking the drugs until 
the end of the study, patients taking empagliflozin as represented by 
the blue line had lower HbA1c levels, hence better control of diabetes, 
as compared to those who are taking glimepiride. 

Figure 1. Patient decision aid from the evidence.
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	 There are a variety of ways to help patients in treatment decision 
making including patient communication aids. They are supplementary 
to physicians’ counselling regarding options. These materials make 
clear what options has to be made and provide comprehensive, specific, 
and individualized focus on options and outcomes with the intent of 
preparing people to decide.  In comparison, health education materials 
explain diagnosis, treatment, and management in broad terms. They do 
not focus on decision points and are not necessarily helpful in making 
patients participate in the decision-making process.13 

Shared Decision Making

	 An important principle of patient-centered care is that it should 
be in collaboration with patients and their families. It includes shared 
decision making to develop an individualized care plan consistent 
with goals of the patient. However, this may be difficult to attain 
especially for patients with chronic diseases where patients and their 
caregivers often have many questions and need for information which 
are not addressed sufficiently. Healthcare decisions including treatment 
options are expected to be made as patients go through their lives.14 

	 Various patient decision aids for different diseases are available. 
They could be in the form of videos, educational literature, and/
or interactive tools.15 Examples are as follows with the links for their 
websites:

1.	 Advanced Care Planning (ACP) Decisions – have partnerships with 
healthcare organizations for implementation of patient-centered 
advance care planning. Available at the following link: https://
acpdecisions.org/about-us/

2.	 Mayo Clinic Shared Decision-Making National Resource Center 
(Care that Fits)  - have decision aids for choosing medications 
for various conditions such as  depression, diabetes mellitus, 
dyslipidemia and osteoporosis. Decision aids developed have been 
tested in randomized trials in usual clinical settings. They also 
follow the latest International Patient Decision Aids Standards 
(IPDAS) standards. Available at the following link: https://
carethatfits.org/

3.	 National Institute for Health and Care Excellence (NICE) – also 
has patient decision aids for various diseases. Available at the 
following link: https://www.nice.org.uk/about/what-we-do/our-
programmes/nice-guidance/nice-guidelines/shared-decision-
making

	 There are various patient decision aids available to help patients 
with diabetes choose appropriate medication for them. NICE has a 
printable file available online at the following link: https://www.nice.
org.uk/guidance/ng28/resources/patient-decision-aid-2187281197.16 
Mayo Clinic has an online interactive patient decision aid. It is available 
at: https://diabetesdecisionaid.mayoclinic.org/index. They also have it 
in the form of a take-home brochure for patients.17  

Figure 2. Sample patient decision aid in local language (Macalalad-Josue A A, 2019)
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	 A study that developed a patient decision aid for Diabetes 
medication choice for Filipino patients has been recently done. The study 
found that Filipino patients are willing to participate in shared decision 
making. Preliminary testing of the locally adapted patient decision aid 
(PtDA) on treatment intensification among Filipino patients with Type 2 
Diabetes Mellitus showed that its use is feasible (Figure 2).18  
	 Going back to the patient in the clinical scenario, the line graph 
from the results section can be utilized to convey the efficacy of 
Empagliflozin versus Glimepiride in controlling Diabetes Mellitus. 
After applying the S.H.A.R.E approach to shared decision making and 
presenting the evidence via the above clinical decision aid, the patient 
and/or family members may now decide what drug to take to control 
diabetes mellitus.
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