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Abstract

Background—Two recent randomized controlled trials of type 2 diabetes mellitus (T2DM)
patients with history of, or at high risk for, cardiovascular disease (CVD) showed no risk of
ischemic cardiovascular events associated with dipeptidyl peptidase-4 inhibitors (DPP4i) but an
increased risk of heart failure (HF) with saxagliptin. We evaluated the risk of cardiovascular
disease (CVD) including myocardial infarction (M), stroke, coronary revascularization, and HF
associated with DPP4i in T2DM patients with and without baseline CVD as used in the
community.
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Methods—Using US commercial insurance claims data (2005-2012), we conducted a cohort
study that included initiators of DPP4i and non-DPP4i treatment. Composite CVD endpoints
including M, stroke, coronary revascularization and HF, were defined with a hospital discharge
diagnosis or procedure code. Cox proportional hazards models compared the risk of composite
and individual CVD endpoints in propensity score (PS) matched initiators of DPP4 vs. non-DPP4i.

Results—We included 79,538 (18% with baseline CVD) persons in PS-matched pairs of DPP4i
and non-DPP4i initiators. The incidence rate per 1,000 person-years for composite CVD was
30.30 (95%CI 28.24-32.51) in DPP4i and 34.76 (95%CI 32.34-37.36) in non-DPP4i. The PS-
matched hazard ratio (HR) for composite CVD was 0.87 (95%CI 0.79-0.96) in DPP4i vs. non-
DPP4i. The PS-matched HR for HF was 0.81 (95%CI 0.70-0.94) in DPP4i vs. non-DPP4i.
Among patients with baseline CVD, there was no increased risk for CVD or HF associated with
DPP4i use.

Conclusions—Among T2DM patients initiating DPP4i was not associated with a greater risk of

CVD or HF compared to non-DPP4i initiators.

Keywords
dipeptidyl peptidase-4 inhibitor; type 2 diabetes; cardiovascular disease; heart failure

BACKGROUND

Dipeptidyl peptidase-4 inhibitors (DPP4i), such as alogliptin, sitagliptin, saxagliptin and
linagliptin, are newly available glucose-lowering drugs that can be used as monotherapy or
combination therapy with other oral hypoglycemic agents for treating type 2 diabetes
mellitus (T2DM).[1-5] While a potential risk of acute pancreatitis related to use of DPP4i
was suggested, more recent data do not find such risk.[6, 7] These drugs are otherwise
generally well-tolerated with limited specific contraindication.

It is well-known that T2DM is a major risk factor for cardiovascular disease including
coronary heart disease, cardiomyopathy, and stroke.[8-10] Recently, two large randomized
controlled trials (RCT) in T2DM patients who had a history of, or were at risk for,
cardiovascular events at baseline showed no excess risk of ischemic cardiovascular events
associated with saxagliptin use for a median follow-up time of 2.1 years or alogliptin use for
a median followup time of 1.5 years.[11, 12] However, an increased risk of hospitalization
for heart failure (HF) was observed in the saxagliptin group, and a trend of similar
magnitude, albeit not statistically significant, in the smaller RCT of alogliptin.[11-13]
Another RCT showed a significantly decreased risk of major cardiovascular events in
linagliptin users compared to glimepiride in T2DM patients inadequately controlled on
metformin.[4]

The objectives of this study were to evaluate the risk of composite CVD including Ml,
stroke, coronary revascularization, and HF associated with initiation of DPP4i compared to
initiation of other diabetes drugs in ‘real world’ patients with and without baseline CVD, to
determine the risk of CVD associated with initiation of DPP4i vs. non-DPP4i in patients
with baseline diagnosis of CVD, and to examine the risk of HF associated with initiation of
DPP4i vs. initiation of other diabetes drugs in patients with and without established CVD.
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METHODS

Data Source

We conducted a cohort study using the claims data for the period January 1, 2005 to
December 31, 2012, from United HealthCare, a commercial U.S. health plan, which insures
primarily working adults and their family members. This database contains longitudinal
claims information including medical diagnoses, procedures, hospitalizations, physician
visits, and pharmacy dispensing on its approximately 14 million subscribers across the U.S.
on a yearly basis. Patient informed consent was not required as the dataset was de-identified
to protect subject confidentiality. The study protocol was approved by the Institutional
Review Board of the Brigham and Women’s Hospital.

Study Cohort

Patients who had =1 dispensing for an oral hypoglycemic agent any time during the study
period with a visit coded with the International Classification of Diseases, Ninth Revision,
Clinical Madification (ICD 9-CM) code, 250.xx, for DM were first identified for the study
cohort. To avoid selecting patients with type 1 diabetes, we excluded patients aged <40
years and those who used insulin. Two mutually exclusive exposure groups were defined: 1)
initiators of DPP4i monotherapy or combotherapy and 2) initiators of non-DPP4i
monotherapy or combotherapy. For combotherapy, patients were required to have
metformin plus a DPP4i or a non-DPP4i, as metformin is recommended as first line
therapy[14] and to exclude imbalance for renal disease where metformin would be relatively
contraindicated. DPP4i drugs include linagliptin (approved in 2011), saxagliptin (approved
in 2009) and sitagliptin (approved in 2006), as these are FDA approved and marketed in the
US at the time of study. Non-DPP4i drugs include metformin, sulfonylureas,
thiazolidinediones (TZD), and meglitinides.

For monotherapy initiators, the index date was the first dispensing of a DPP4i or a non-
DPP4i drug. For combotherapy initiators, the index date was defined as the earliest date of
starting a DPP4i drug with concurrent use of metformin for the DPP4i group and the earliest
date of adding a second non-DPP4i drug with concurrent use of metformin for the non-
DPP4i group. All patients (mono- and combination initiators) were required to be naive to
DPP4i in the 180 days prior to the index date. For non-DPP4i combotherapy initiators,
patients were required to have =180 days without using multiple oral hypoglycemic drugs
prior to their index date. Furthermore, patients were required to have =365 days of
continuous insurance enrollment before the index date. Patients with and without CVD at
baseline were included. Patients with end-stage renal disease, renal transplantation, HIV,
cancer, and use of glucagon-like peptide 1 agonists in the 365 days prior to the index date
were excluded.

For a subgroup analysis, we selected DPP4i and TZD initiators who were naive to both
DPP4i and TZD in the 180 days prior to the index date. The TZD group was chosen based
on the known risk of HF associated with TZD[15].

Follow-up began on the day after the index date. Patients were followed up to the first of
any of the following censoring events: discontinuation or switching of study drugs (i.e. ‘as
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treated”), occurrence of CVD events (any CVD events for the composite endpoint and
separately for the individual components of CVVD), disenrollment from the health plan,
December 31, 2012, or death. Patients were allowed to have gaps of up to 30 days between
prescription fill dates in the calculation of continuous therapy. In the case of drug
discontinuation or switching, the exposure risk window for each patient treatment episode
extended until 30 days after the expiration of the supply of the last fill. Patients were only
allowed to enter the study cohort once.

Study Outcome

Covariates

The primary outcome was a composite CVD endpoint including non-fatal Ml, non-fatal
stroke, coronary revascularization, and HF, defined with a hospital discharge diagnosis
and/or procedure code. The secondary outcomes were the individual components of the
primary endpoint and all-cause death. In prior studies, the positive predictive values of these
claims-based algorithms for CVD events were at least 80%.[16—19] Hospital admission or
procedure dates were used as the date of outcome occurrence. To capture patients with HF
not requiring a hospitalization, we also assessed incident use of loop diuretics as an
outpatient.

Variables potentially related to development of CVD were assessed using data from the 365-
day baseline period before the index date. These baseline variables (see Table 1) were age,
sex, year of the index date, DM-related comorbidities, CVD, other comorbidities,
medications, and health care utilization factors, and laboratory test ordered for serum BUN,
creatinine, and HbA .. To further quantify patients’ comorbidities at baseline, we also
calculated a comorbidity score that combined 20 medical conditions included in both the
Charlson Index and the Elixhauser system based on ICD-9.[20] To characterize diabetes
treatment intensity, the number of oral hypoglycemic drugs taken at the index date was also
determined. Baseline serum BUN, creatinine, and HbA . levels were available in a subgroup
of the study cohort.

Statistical Analysis

We compared the baseline characteristics between DPP4i and non-DPP4i groups. To control
for potential confounders, we used the propensity score (PS) matching method.[21]
Multivariable logistic regression including all the baseline covariates listed in Table 1 was
used to estimate the PS, defined as the predicted probability of a patient receiving therapy
with DPP4i versus non-DPP4i. For PS-matched analysis, we used nearest neighbor matching
without replacement within a “caliper” of 0.025 on the PS at a fixed ratio of 1:1.[22, 23]
Matching was stratified on two factors: baseline CVD (yes/no) and monotherapy (yes/no) so
that, for example, a DPP4i combotherapy initiator with baseline CVD was matched to a non-
DPP4i combotherapy initiator with baseline CVD. Incidence rates and hazard ratio (HR) of
CVD outcomes with 95% confidence intervals (CI) were calculated in DPP4i initiators
versus non-DPP4i. Kaplan-Meier curves were plotted for the cumulative incidence of each
outcome in the PS-matched DPP4i and non-DPP4i cohorts. Among patients with baseline
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CVD, separate incidence rates and hazard ratio (HR) of CVD outcomes with 95% CI were
calculated.

In patients with no loop diuretics at baseline, separate incidence rates and HRs of receiving a
new prescription for loop diuretics with 95% CI were calculated in DPP4i initiators versus
their PS-matched non-DPP4i initiators. All these analyses were repeated for the subgroup
analyses comparing DPP4i versus TZD initiators. Additional subgroup analysis compared
initiators of DPP4i monotherapy to initiators of non-DPP4i monotherapy. The proportional
hazards assumption was assessed by testing the significance of the interaction term between
exposure and time and was not violated.[24] All analyses were done using SAS 9.2
Statistical Software (SAS Institute Inc., Cary, NC).

Cohort Selection

There were 4,353,160 dispensings for DPP4i or non-DPP4i drugs between 2006 and 2012 in
the study database. After applying the inclusion and exclusion criteria, there were 43,583
patients with T2DM who started DPP4i monotherapy or combotherapy and 370,245 who
started non-DPP4i monotherapy or combotherapy. Matching on PS with a 1:1 ratio further
selected a total of 79,538 individuals as 39,769 pairs of DPP4i and non-DPP4i initiators
(eFigure 1).

Patient Characteristics

The mean age of the propensity score matched patients was 55.5 years. 57% of the DPP4i
group and 58% of the non-DPP4i group were male (Table 1). Of the DPP4i group, 83%
were on sitagliptin, 15% on saxagliptin and 3% on linagliptin. 82% were combotherapy
users and 18% had established cardiovascular disease at baseline. Overall, baseline
characteristics were well-balanced in the PS-matched DPP4i and non-DPP4i groups. The
mean (SD) follow-up was 0.7 (0.8) years for DPP4i and 0.5 (0.7) years for non-DPP4i
initiators. The median followup was 0.3 years for both groups with 42,628 individuals with
over 0.3 years of followup. Of these, 13,297 individuals had over 1 year of followup. The
majority of patients were censored due to drug discontinuation (71%), followed by
disenrollment (16%) and the end of study period (11%).

Risk of CVD in T2DM with and without baseline CVD

During the follow-up period, 775 composite CVD events occurred with 25,578 person-years
of follow-up in DPP4i initiators and 740 composite CVD events with 21,291 person-years of
follow-up in non-DPP4i initiators. The incidence rate for composite CVD was 30.3 per
1,000 person-years in the DPP4i group and 34.8 per 1,000 person-years in the non-DPP4i
group. The incidence rate for HF was 12.8 per 1,000 person-years in the DPP4i group and
15.9 per 1,000 person-years in the non-DPP4i group. Incidence rates for other individual
CVD endpoints were slightly higher in the non-DPP4i compared to DPP4i initiators. The
PS- matched HR of DPP4i compared to non-DPP4i was 0.87 (95% CI 0.79-0.96) for
composite CVD and 0.81 (95%CI 0.70-0.94) for HF. No significant association between
DPP4i and the components of the composite CVD endpoint, including MI, coronary
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revascularization and stroke, was noted (Table 2). Figures 1 and 2 display the Kaplan-Meier
curves comparing the cumulative incidence of composite CVD between the PS-matched
DPP4i and non-DPP4i groups.

Risk of CVD in T2DM with baseline CVD

Among 14,586 individuals contributing to 7,293 PS-matched pairs of DPP4i and non-DPP4i
initiators who had baseline CVD, the incidence rates of all the CVD endpoints were higher
compared to those in the overall study population (Table 3). The HR of DPP4i compared to
the PS-matched non-DPP4i initiators was 0.88 (95%CI 0.77-1.01) for composite CVD and
0.84 (95%CI 0.70-1.01) for HF. The risk of other CVD endpoints was not significantly
different for DPP4i compared to non-DPP4i initiators. Among 28,922 PS-matched pairs of
DPP4i and non-DPP4i initiators with no baseline use of loop diuretics, 400 DPP4i and 464
non-DPP4i initiators received a new prescription for loop diuretics during the follow-up.
The risk of getting a new prescription for loop diuretics was lower in DPP4i initiators
compared to non-DPP4i (HR 0.74, 95%CI 0.65-0.84).

Subgroup Analysis

In the subgroup analysis comparing 21,068 DPPA4i initiators to their PS matched TZD
initiators (eTable 1), HR of DPP4i was 0.93 (95%CI 0.81-1.07) for composite CVD and
0.82 (95%CI 0.66-1.02) for HF (eTable 2). Among 3,592 PS-matched pairs of DPP4i and
TZD subgroup patients with baseline CVD, the HR of DPP4i initiators versus TZD was 0.97
(95%Cl 0.80-1.17) for composite CVD and 1.01 (95%CI 0.77-1.34) for HF. Among the
DPP4i and TZD subgroup patients who had no baseline use of loop diuretics (n=16,222
pairs), the risk of getting a new prescription for loop diuretics was lower in DPP4i initiators
compared to TZD (HR 0.59, 95%CI 0.50-0.69). Among the initiators of DPP4i
monotherapy with baseline CVD (n=1,720 pairs), the HR was 0.85 (95%CI 0.66-1.09) for
composite CVD and 0.88 (95%CI 0.65-1.19) for HF. Among the initiators of DPP4i
monotherapy without baseline CVD (n=5,630 pairs), the HR was 0.99 (95%CI 0.69-1.43)
for composite CVD and 0.92 (95%CI 0.50-1.67) for HF.

DISCUSSION

In this large cohort of T2DM patients, initiating DPP4i was not associated with an increased
risk of CVD or its components including HF compared with those initiating non-DPP4i anti-
diabetic drugs. In fact, we found a modestly lower risk for composite CVD and HF among
DPP4i initiators compared with non-DPP4i initiators. Even among patients with established
CVD, the risks for composite CVD or HF were not higher in DPP4i initiators. Subgroup
analysis comparing DPP4i to TZD showed a decreased, albeit not statistically significant,
risk for HF. Furthermore, the risk of being newly prescribed loop diuretics was significantly
lower in DPP4i compared with TZD initiators as expected given the association of TZD
with fluid retention and HF.

This study cohort consists of ‘real-world’ patients on either monotherapy or combotherapy
of oral anti-diabetic drugs. Our finding of no increased CVD risk in DPPA4i initiators as used
in the community is consistent with RCT data on linagliptin, saxagliptin and alogliptin.[4,
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11, 12, 25] Compared to glimepiride, linagliptin reduced the risk of cardiovascular death,
M, stroke, or hospitalization for unstable angina (relative risk 0.46, 95%CI 0.23-0.91) in
T2DM patients free of recent CVD events. In an RCT of saxagliptin versus placebo that
included 16,492 T2DM patients with a history of CVVD or multiple cardiovascular risk
factors at baseline, saxagliptin did not increase or decrease the risk of cardiovascular death,
MI or ischemic stroke (HR 1.00, 95%CI 0.89-1.12).[11] The risk of the secondary endpoint
in this trial- cardiovascular death, M, stroke, hospitalization for unstable angina, coronary
revascularization or HF - was also not higher (HR 1.02, 95%CI 0.94-1.11) with saxagliptin.
Another recent RCT of alogliptin included 5,380 T2DM patients with acute coronary
syndrome of recent onset did not find a higher risk of cardiovascular death, MI, or stroke in
the alogliptin group compared to placebo.[12] A pooled analysis of 11 RCTs of alogliptin
versus placebo also did not find an increased CVD risk including HF.[25]

An unexpected observation in the Saxagliptin Assessment of VVascular Outcomes Recorded
in Patients with Diabetes Mellitus — Thrombolysis in Myocardial Infarction 53 (SAVOR-
TIMI 53) trial was a higher risk of hospitalization for HF (HR 1.27, 95%CI 107-1.51).[11]
A smaller trial of alogliptin also noted a non-significant increase in the risk of HF in patients
on active therapy (HR 1.19, 95%CI 0.90-1.58). [11, 13] The mechanism by which
saxagliptin or alogliptin might increase the rates of HF are not known. Vildaglipitin, only in
Europe, increased left ventricle end-diastolic volume and left ventricle end-systolic volume,
as well as stroke volume in an RCT setting, but did not alter ejection fraction.[26] B-type
natriuretic peptides, which play key physiologic roles in the regulation of renal sodium and
fluid balance, are cleaved by DPP4 in plasma. Some investigators have hypothesized that the
disruption of this neurohormonal regulatory mechanism may be one explanation for the
observation of increased HF in patients on saxagliptin in SAVOR-TIMI 53.[27] We did not
observe a higher risk of hospitalization for HF or incident use of diuretics in initiators of
DPP4i therapy. This discrepancy could be explained by several differences between our
study and the SAVOR-TIMI 53 trial. First, our study had a shorter follow-up time and
included sitagliptin and linagliptin as well as saxagliptin. Second, the mean age of our
patients is younger than that in the SAVOR-TIMI 53 cohort (55.4 v. 65.1 years,
respectively). Third, the severity of T2DM and CVD risk in our cohort might be lower
compared to the SAVOR-TIMI 53 cohort. We included patients with and without baseline
CVD, but performed an a priori secondary analysis on patients that appeared similar to the
SAVOR-TIMI 53 study cohort. Additionally, we excluded patients with insulin use at
baseline in order to exclude all potential type 1 diabetic patients. Fourth, a treating
physician’s threshold for admitting a patient for HF might be different when a patient is
enrolled in an RCT even if blinded to the treatment assignment.

This present study also makes important contributions to our understanding of challenges in
evaluating comparative cardiovascular safety of antidiabetic medications for T2DM using
observational data. As seen in a relatively short period of follow-up in this study, patients’
adherence to medication was generally suboptimal and switching to a new drug or adding a
new drug for T2DM was common. Second, even though we used rigorous
pharmacoepidemiologic approaches in the study design and analysis including a new user
design, active comparator, and PS matched analysis to simultaneously account for more than

Acta Diabetol. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Kim et al.

Page 8

45 potential confounders,[21, 28, 29] residual confounding can still be an issue as in any
observational studies. For example, in attempt to use TZD as ‘a positive control’ based on
the known risk of HF in TZD users, we conducted a subgroup analysis comparing DPP4i to
TZD initiators. There was a lower, albeit not statistically significant, risk for HF and a
significantly lower risk for incident use of loop diuretics in DPP4i initiators compared to
TZD. However, it is important to note that the observed risk of CVD or HF related to use of
TZD in our cohort is likely underestimated as physicians correctly do not prescribe TZD to
those with or at increased risk for HF. Similarly, if prescribing physicians were uncertain
about cardiovascular safety of DPP4i and therefore more careful upon selecting patients for
DPP4i compared to non-DPP4i, it is possible that our study underestimates the risk of CVD
and HF associated with DPP4i. Finally, if risk of HF occurs with DPP4i in similar
magnitude to TZD then no increased risk with TZD would be observed, as seen in our
analysis.

This study has limitations. First, the primary outcome of a composite CVD endpoint does
not include cardiovascular deaths, as the causes of death are not available in the study
database. Second, no data were available on race, ethnicity, socioeconomic status, duration
of diabetes, family history of CVD, physical activity, dietary factors, and body mass index.
Third, even though we used previously validated claims-based algorithms to define CVD
outcomes with a positive predictive value at least 84%, [16-19] there is a potential for
outcome misclassification. It is also possible that we did not capture mild HF treated as an
outpatient because HF outcomes were based on inpatient diagnoses. However, in a subgroup
analysis, DPP4i was associated with a decreased risk for incident use of loop diuretics
during the follow-up (HR 0.74, 95%CI 0.65-0.84) versus non-DPP4i. Fourth, as the mean
follow-up time was relatively short mainly due to drug discontinuation in the study cohort,
the long-term effect of DPP4i could not be assessed reliably. Reasons for drug
discontinuation were not available in the study database. However, this study still includes
13,297 patients with at least one year of followup on treatment. Fifth, our results may not be
generalizable to patients with different insurance types or no insurance coverage as having a
commercial health insurance is likely related to patients’ socioeconomic status, medication
adherence, and other risk factors for CVD. It is, however, unlikely the biological effect of
DPP4i on CVD differs by the insurance status. Lastly, we assessed a number of potential
confounders using the claims data from the 12 months prior to the index date; however, it is
possible that the 12-month baseline period was not long enough to capture all the
information on potential confounders and that there was incomplete ascertainment of some
variables in the claims data.

CONCLUSIONS

In this large cohort study, initiation of DPP4i did not appear to be associated with a higher
risk of composite CVD including HF compared to the initiation of non-DPP4i diabetes
drugs. There was no increased risk of CVD or HF associated with the initiation of DPP4i in
patients with baseline CVD as used in the community setting.
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Figure 1. Propensity score-matched Kaplan-Meier curves for cumulative incidence of
cardiovascular disease

DPP4i and non-DPP4i cohorts are propensity score-matched.
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Figure 2. Propensity score-matched Kaplan-Meier curves for cumulative incidence of heart
failure

DPP4i and non-DPP4i cohorts are propensity score-matched.
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Page 14

Patient characteristics in the 365-day baseline period: 1:1 propensity score matched DPP4i and non-DPP4i

initiators

DPP4i (N=39,769)

Non-DPP4i (N=39,769)

Mean * SD or percentage

Demographics

Age 55.4 + 8.6 55.4+8.7
Male 57 58
Monotherapy 18 18
Combotherapy 82 82
Index year
2006 1 1
2007 15 15
2008 18 18
2009 14 14
2010 15 15
2011 18 18
2012 19 19
Comorbidities
Hypertension 76 76
Cardiovascular disease & 18 18
Coronary artery disease 14 15
Stroke 5 5
Heart failure 3 3
Dyslipidemia 80 80
Peripheral vascular disease 3 3
Pulmonary disease 12 12
Chronic kidney disease 4 4
Liver disease 5 5
Smoking 7 8
Obesity 15 15
Combined comorbidity score © 005+13 004+13
Diabetes-related
DM nephropathy 3 3
DM neuropathy 6 6
DM retinopathy 7 7
No. of diabetic drugs at the index date 20+0.7 20+0.6

Type of oral hypoglycemic drugs at the

index date
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DPP4i (N=39,769) | Non-DPP4i (N=39,769)
Mean * SD or percentage
Metformin 82 95
Sulfonylureas 14 68
Thiazolidinediones 7 38
DPP4i 100 0
Meglitinides 1 2
Medications
Calcium channel blockers 19 19
Beta blockers 19 19
Loop diuretics 7 7
Thiazides 9 9
ACEI/ARB 56 56
Digoxin 1 1
Statins 51 51
Other lipid lowering drugs 22 22
Anticoagulants 3 3
Antiplatelets 6 6
Opioids 30 30
Oral corticosteroids 11 12
Non-steroidal anti-inflammatory drugs 21 21
Cyclooxygenase-2 inhibitors 3 3
Health care utilization
No. of any physician visits 6.9+5.2 6.9+58
Visits to primary care physicians 50+4.1 50+4.6
Visit to cardiology 08+24 0.8+2.6
Visit to endocrinology 03+1.1 03+13
No. of emergency room visits 02+0.7 02+0.7
Acute hospitalizations 11 11
No. of prescription drugs 96+54 9.6+55
Laboratory tests
BUN test ordered 63 63
BUN level available 35 32
BUN level, mg/dL 9 15655 156 +53
Creatinine test ordered 63 64
Creatinine level available 35 33
Creatinine level, mg/dL d 09+12 09+11
HbA1c test ordered 80 80
HbA1c level available 32 30
HbALc level, % d 81+19 8.1+33
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DPP4i: dipeptidyl peptidase-4 inhibitor, SD: standard deviation
aIncludes coronary artery disease, stroke and heart failure

bdefined as a diagnosis of hyperlipidemia or use of lipid-lowering drugs
cThe range of combined comorbidity score is -2 to 26.

d . . .
In a subgroup of patients with laboratory results available
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