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DISCLOSURE
➤ I am NOT a pharmacist or 

pharmacologist 

➤ I don’t work for or knowingly invest in 
pharmaceutical or medical device 
companies 

➤ I do work for medical journals, 
UpToDate, and the National Board of 
Medical Examiners, but I won’t be 
promoting them today. 

➤ I will bring up a few off-label uses—can’t 
do a talk on new drugs without that!

WHAT WE WILL BE TALKING ABOUT
➤ New drugs on the market and in the 

pipeline 

➤ Important drug updates  

➤ Hey! Those aren’t drugs! 

➤ The 2022 pharmanure list

METHODOLOGY
➤ Data sources: 

➤ ACP Journal Club 

➤ ACP JournalWise 

➤ FDA.gov 

➤ The Medical Letter 

➤ Media 

➤ Criteria: 

➤ Relevance/Impact 

➤ Quality 

➤ Innovation

A QUICK NOTE ON PRICES
➤ Prices come from Medical Letter, 

goodrx.com 

➤ Prices I’m giving are for a 30-day supply 
or a single course of therapy when 
possible 

➤ Most prices reflect wholesale pricing; 
actual cost at the pharmacy may be lower 
or higher based on insurance, etc.

NEW DRUGS

FDA NOVEL DRUGS SINCE NOV 2021
➤ abrocitinib 

➤ daridorexant 

➤ daxibotulinumtoixnA-lanm 

➤ deucravacitinib 

➤ efgartigimod alfa-fcab 

➤ eflapegrastim 

➤ faricimab-svoa 

➤ futibatinib 

➤ gadopiclenol 

➤ ganaxolone 

➤ inclisiran 

➤ lutetium (177Lu) vipivotide 
tetraxetan 

➤ maribavir 

➤ mavacamten 

➤ mitapivat 

➤ nivolumab and relatlimab-rmbw 

➤ Olipudase alfa 

➤ omidenepag isopropyl ophthalmic 
solution 

➤ oteseconazole 

➤ pacritinib 

➤ pafolacianine 

➤ ropeginterferon alfa-2b-njft 

➤ sodium phenylbutyrate/
taurursodiol 

➤ spesolimab-sbzo 

➤ sutimlimab-jome 

➤ tapinarof 

➤ tebentafusp-tebn 

➤ teclistamab-cqyv 

➤ terlipressin 

➤ tezepelumab-ekko 

➤ tirzepatide 

➤ tralokinumab-ldrm 

➤ tremelimumab 

➤ vonoprazan, amoxicillin, and 
clarithromycin 

➤ vosoritide 

➤ vutrisiran
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NEW PNEUMOCOCCAL VACCINES
➤ PCV-15 (Vaxneuvance)  

➤ Adds two serotypes covering 15% of 
additional disease 

➤ Replaces PCV-13 (Prevnar 13) in new 
guidelines—still need PPSV-23 
(Pneumovax) 

➤ PCV-20 (Prevnar-20) 

➤ Adds seven serotypes covering 30% of 
additional disease 

➤ Immunogenicity appears comparable to 
PCV-13 + PPSV-23 combo; replaces both 
in new guidelines 

➤ Clinical data pending

TIRZEPETIDE FOR OBESITY/DM
➤ Dual GLP-1/GIP incretin agonist 

➤ In patients with diabetes for 40 wk: 

➤ 2.3% absolute reduction in A1C vs 
1.8% with semaglutide 1 mg 

➤ 12.4 kg weight loss vs 6.2 kg with 
semaglutide 

➤ Separate study of 2 mg semaglutide 
showed 2.2% decrease in A1C, 6.9 kg 
weight loss 

➤ In obesity without diabetes, mean weight 
loss was 22.5 kg over 72 weeks

https://pmid.us/34293304, https://pmid.us/34170647, https://pmid.us/35658024  
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Cardiometabolic Risk Factors and Physical 
Function

Benefits with tirzepatide were noted with re-
spect to changes in waist circumference, systolic 

and diastolic blood pressure, fasting insulin 
level, and lipid levels (Table 2, Table 3, and Figs. 
S6 and S7). At week 72, most (95.3%) of the 
participants with prediabetes at baseline in the 

Figure!1.!Effect!of!Once-Weekly!Tirzepatide,!as!Compared!with!Placebo,!on!Body!Weight.

Least-squares means are presented, unless otherwise noted. Panel A shows the percent change in body weight from baseline to week 
72, derived from an analysis of covariance model for the treatment-regimen estimand (TRE). Panel B shows the percent change in body 
weight according to weeks since randomization, derived from a mixed model for repeated measures (MMRM) analysis for the efficacy 
estimand; week 72 estimates for the treatment-regimen estimand are also shown. Panels C and D show the percentages of participants 
who had weight reductions of at least 5%, 10%, 15%, 20%, and 25% from baseline to week 72. For Panel C, the percentage was calculat-
ed with the use of Rubin’s rules by combining the percentages of participants who met the target in imputed data sets. Missing values 
at week 72 were imputed with MMRM if the missingness was due solely to Covid-19 and with multiple imputation if the missingness 
was not due to Covid-19. For Panel D, the percentage of participants who met weight-reduction targets was obtained by dividing the 
number of participants reaching respective goals at week 72 by the number of participants with a baseline value and at least one non-
missing postbaseline value. Missing values at week 72 were imputed from MMRM analysis. I bars indicate 95% confidence intervals.
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mean change from baseline [finerenone vs. pla-
cebo], 0.69; 95% CI, 0.66 to 0.71), and a lower 
mean urinary albumin-to-creatinine ratio with 
finerenone than with placebo was maintained 
thereafter (Fig. 3A). A total of 252 patients 
(8.9%) who received finerenone and 326 patients 
(11.5%) who received placebo had a secondary 

composite kidney outcome event (kidney failure, 
a sustained decrease of !57% in the eGFR from 
baseline, or death from renal causes) (hazard ra-
tio, 0.76; 95% CI, 0.65 to 0.90) (Fig. 1D, Fig. 2, and 
Fig. S4D). The effects on finerenone and placebo 
on the least-squares mean change from baseline 
in the eGFR slope are shown in Figure S6.

Figure!1.!Kidney!Outcomes.

Outcomes were assessed in time-to-event analyses. Panel A shows the primary composite outcome of kidney failure, a sustained de-
crease of at least 40% in the estimated glomerular filtration rate (eGFR) from baseline, or death from renal causes in the finerenone and 
placebo groups. Panel B shows a sustained decrease of at least 40% in the eGFR from baseline maintained for at least 4 weeks (a com-
ponent of the primary composite outcome). Panel C shows kidney failure (defined as end-stage kidney disease or a sustained eGFR of 
<15 ml per minute per 1.73 m2 of body-surface area, confirmed by a second measurement !4 weeks after the initial measurement); end-
stage kidney disease was defined as the initiation of long-term dialysis or kidney transplantation. Panel D shows the secondary compos-
ite kidney outcome of kidney failure, a sustained decrease of at least 57% in the eGFR from baseline (equivalent to a doubling of the se-
rum creatinine level) maintained for at least 4 weeks, or death from renal causes. Insets show the same data on an enlarged y axis. CI 
denotes confidence interval.
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FINERENONE FOR CKD
➤ Non-steroidal aldosterone antagonist 

thought to slow progression of CKD 

➤ RCT: 5734 pts with CKD (eGFR 25-60) and 
type 2 DM on max ACE/ARB (mean age 65, 
69% male) randomized to finerenone vs 
placebo; 2.6 yr f/u 

➤ 3.3% absolute reduction in composite renal 
endpoint (40% reduction in eGFR, kidney 
failure, renal death); NNT 30 

➤ 1.8% reduction in composite CV endpoint; 
NNT 55 

➤ Hyperkalemia more common (18% vs 9%) 

➤ Few patients on SGLT-2 inhibitors

https://pmid.us/33264825

INCLISIRAN FOR HYPERLIPIDEMIA
➤ Inclisiran is an siRNA that reduces 

hepatic production of PCSK9 

➤ 1561 patients with CAD and LDL >70 
despite maximal therapy (mean age 66, 
68% male) randomized to inclisiran SQ 
vs placebo 

➤ 57% reduction in LDL in treatment group 

➤ Adverse events were largely limited to 
injection site reactions 

➤ Dosing is every six months after a three 
month loading dose—only available for 
in-office administration

https://pmid.us/32187462
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the ORION-11 trial), with the majority of patients 
receiving high-intensity statins (68.0% and 78.6%, 
respectively). Use of ezetimibe either alone or in 
combination with statins was low (9.9% in the 
ORION-10 trial and 7.1% in the ORION-11 trial). 
The mean (±SD) LDL cholesterol level at baseline 
was 104.7±38.3 mg per deciliter (2.71±0.99 mmol 
per liter) and 105.5±39.1 mg per deciliter (2.73±1.01 
mmol per liter) in the respective trials (Table 1).

Efficacy
Primary End Points
The percentage and absolute changes in LDL 
cholesterol level from baseline with inclisiran or 
placebo in each trial are shown in Figure 1. In the 

ORION-10 trial, the percentage change in LDL 
cholesterol level at day 510 was 1.0% in the placebo 
group and !51.3% in the inclisiran group, result-
ing in a between-group difference of !52.3% (95% 
confidence interval [CI], !55.7 to !48.8; P<0.001). 
The time-adjusted change in LDL cholesterol level 
after day 90 and up to day 540 (coprimary end 
point) as compared with baseline was 2.5% with 
placebo and !51.3% with inclisiran, representing 
a between-group difference of !53.8% (95% CI, 
!56.2 to !51.3; P<0.001). In the ORION-11 trial, 
the corresponding percentage change in LDL cho-
lesterol level at day 510 was 4.0% in the placebo 
group and !45.8% in the inclisiran group, result-
ing in a between-group difference of !49.9% (95% 
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Figure!1.!Efficacy!of!Inclisiran!or!Placebo!in!Lowering!LDL!Cholesterol!over!the!540-Day!Trial!Period!(Intention-to-Treat!Population).

The graphs use observed data. The numbers of patients with missing data at each time point are shown in Table S1 in the Supplementa-
ry Appendix. Least-squares means are shown for inclisiran and placebo over time. Panels A and B show the percentage change and the 
absolute change in low-density lipoprotein (LDL) cholesterol level over time in the ORION-10 trial. Panels C and D show the percentage 
change and the absolute change in LDL cholesterol level over time in the ORION-11 trial. The primary end point of percentage change in 
LDL cholesterol level from baseline to day 510 and a key secondary end point of absolute change at day 510 were analyzed with the use 
of an analysis-of-covariance model and a mixed model for repeated measures, respectively, with multiple imputation for missing values. 
P values for the comparison of inclisiran with placebo for the percentage and absolute change from baseline were less than 0.001 for all 
four comparisons at day 510.
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the ORION-11 trial), with the majority of patients 
receiving high-intensity statins (68.0% and 78.6%, 
respectively). Use of ezetimibe either alone or in 
combination with statins was low (9.9% in the 
ORION-10 trial and 7.1% in the ORION-11 trial). 
The mean (±SD) LDL cholesterol level at baseline 
was 104.7±38.3 mg per deciliter (2.71±0.99 mmol 
per liter) and 105.5±39.1 mg per deciliter (2.73±1.01 
mmol per liter) in the respective trials (Table 1).

Efficacy
Primary End Points
The percentage and absolute changes in LDL 
cholesterol level from baseline with inclisiran or 
placebo in each trial are shown in Figure 1. In the 

ORION-10 trial, the percentage change in LDL 
cholesterol level at day 510 was 1.0% in the placebo 
group and !51.3% in the inclisiran group, result-
ing in a between-group difference of !52.3% (95% 
confidence interval [CI], !55.7 to !48.8; P<0.001). 
The time-adjusted change in LDL cholesterol level 
after day 90 and up to day 540 (coprimary end 
point) as compared with baseline was 2.5% with 
placebo and !51.3% with inclisiran, representing 
a between-group difference of !53.8% (95% CI, 
!56.2 to !51.3; P<0.001). In the ORION-11 trial, 
the corresponding percentage change in LDL cho-
lesterol level at day 510 was 4.0% in the placebo 
group and !45.8% in the inclisiran group, result-
ing in a between-group difference of !49.9% (95% 
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Figure!1.!Efficacy!of!Inclisiran!or!Placebo!in!Lowering!LDL!Cholesterol!over!the!540-Day!Trial!Period!(Intention-to-Treat!Population).

The graphs use observed data. The numbers of patients with missing data at each time point are shown in Table S1 in the Supplementa-
ry Appendix. Least-squares means are shown for inclisiran and placebo over time. Panels A and B show the percentage change and the 
absolute change in low-density lipoprotein (LDL) cholesterol level over time in the ORION-10 trial. Panels C and D show the percentage 
change and the absolute change in LDL cholesterol level over time in the ORION-11 trial. The primary end point of percentage change in 
LDL cholesterol level from baseline to day 510 and a key secondary end point of absolute change at day 510 were analyzed with the use 
of an analysis-of-covariance model and a mixed model for repeated measures, respectively, with multiple imputation for missing values. 
P values for the comparison of inclisiran with placebo for the percentage and absolute change from baseline were less than 0.001 for all 
four comparisons at day 510.
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TAPINAROF FOR PSORIASIS
➤ Novel topical agent (aryl hydrocarbon 

receptor modulator) for treatment of 
plaque psoriasis 

➤ Two placebo controlled trials (n=872, 
59% male, 85% White) over 12 weeks: 
35-40% of patients had almost complete 
clearance of plaques vs 6% with placebo; 
folliculitis common (20%) 

➤ Open label extension showed durable 
effect for 52 weeks of continuous use and 
relatively long (114 days) time to relapse 
after stopping 

➤ Intermittent use may work; stay tuned

https://pmid.us/34879448  www.paul-hat-schuppenflechte.de, CC BY-SA 3.0, via Wikimedia Commons

MAVACAMTEN FOR HCM
➤ Direct inhibitor of cardiac myosin 

➤ RCT (n=251, 60% male) of patients with 
class II-III HCM with obstruction (LVOT 
gradient ≥ 50 mmHg) randomized to once 
daily mavacamten vs placebo 

➤ Mavacamten group more likely to show 
improvement in VO2 max (37% vs 17%) 
and decreased LVOT gradient (-47 vs -10) 

➤ Dizziness, syncope most common but 
there’s a risk of EF < 50% 

➤ Unpublished study showed reduced rates 
of surgery in eligible patients (18% vs 
77%)—but only 16 weeks long

https://pmid.us/32871100  Mohamed Elshennawy, M.D., CC BY-SA 4.0, via Wikimedia Commons

TEPROTUMUMAB FOR THYROID EYE DISEASE

➤ Monoclonal antibody against the IGF-1 
receptor, which is overexpressed in 
patients with thyroid eye disease 

➤ RCT of 83 patients with active, moderate-
to-severe thyroid eye disease (mean age 
52, 27% male) 

➤ 83% of treatment patients had 
improvement in proptosis (average 3 
mm) 

➤ Also improvements in diplopia, disease 
activity, QoL

https://pmid.us/31971679 
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percentage decrease of 35% (Table S6). The infe-
rior rectus muscle volume exhibited the largest 
reduction in four of the six patients. The mean 
percentage decrease in volume of the most af-
fected muscle was 45% (range, 27 to 62), with a 
48% decrease in the mean absolute volume (an 
illustrative example is provided in Fig. 3). Or-
bital fat volume was reduced by 44% in one pa-
tient and by 40% in another.

 Safety
Adverse events that occurred in at least 5% of 
the patients in either trial group within 21 days 
after the final dose are listed in Table 2. Most 
of the adverse events that occurred during this 
period were of grade 1 or 2. Potential infusion 
reactions were noted in six patients in the tepro-
tumumab group and in four patients in the 
placebo group. Two of these events were consid-
ered to be infusion reactions to teprotumumab; 
one patient had a nonanaphylactic reaction dur-
ing the initial infusion and discontinued the 
trial drug; the other patient was premedicated, 
received subsequent infusions at a slower rate, 
and completed the treatment period.

Adverse events of special interest that oc-
curred in less than 5% of the patients in either 
trial group within 21 days after the last dose 
included the development of hyperglycemia in 
two patients (<5%) in the teprotumumab group 
(both cases were mild). Hearing impairment was 
reported in five patients in the teprotumumab 
group: two had hypoacusis, which resolved; one 
had deafness, which resolved; one had autopho-
ny (bilateral intermittent echoing of the patient’s 
own voice that occurred in conjunction with sore 
throat), which resolved; and one had mild patu-
lous eustachian tube, which resolved. No audi-
tory issues occurred in the placebo group. Five 
patients (four women) in the teprotumumab 
group had a body-weight loss of at least 5.0 kg 
during the trial. At baseline, the body weights of 
these patients ranged from 59.9 kg to 98.2 kg, 
and overall weight loss ranged from !5.7 kg to 
!19.0 kg. The 19-kg weight loss was intentional. 
No adverse events associated with decreased body 
weight were reported in these patients through 
21 days after the final dose.

No deaths occurred. Two serious adverse events 
occurred in the teprotumumab group: pneumo-

Figure!3.!Clinical!Photographs!and!MRIs!at!Baseline!and!24!Weeks!
after!the!Initial!Dose!of!Placebo!or!Teprotumumab.

Panel A shows the clinical photographs of a patient in the placebo group. 
At baseline, the patient had considerable proptosis (29 mm in the left 
eye and 27 mm in the right eye), edema, and multiple inflammatory signs 
(Clinical Activity Score of 7 in the left eye and 5 in the right eye). At week 
24, the patient still had considerable proptosis (28 mm in the left eye and 
26 mm in the right eye) and inflammatory signs (Clinical Activity Score of 
5 in the left eye and 5 in the right eye). Panel B shows the clinical photo-
graphs of a patient in the teprotumumab group. At baseline, the patient 
had considerable proptosis (24 mm in each eye), upper and lower eyelid 
 retraction, edema, and multiple inflammatory signs (Clinical Activity Score 
of 5 in each eye). At week 24, the patient had considerable reductions in 
both proptosis (!5 mm) and Clinical Activity Score (!4 points) in each eye. 
Panel C shows coronal, contrast-enhanced, fat-saturated, T1-weighted 
magnetic resonance images (MRIs) from a patient in the teprotumumab 
group. At baseline, the MRI showed marked enhancement of the inferior 
rectus muscle (white arrowhead) and orbital fat (white arrow), findings in-
dicative of inflammation and edema. In addition, the inferior rectus muscle 
is shown to be enlarged (white arrowhead). The patient had a proptosis 
measurement of 23 mm, a Clinical Activity Score of 5, and a Gorman sub-
jective diplopia score of 3 (range, 0 [no diplopia] to 3 [continuous diplopia 
in the primary or reading position]). At week 24, the MRI showed resolu-
tion of the enhancement of the inferior rectus muscle (yellow arrowhead) 
and orbital fat (yellow arrow). The size of the inferior rectus muscle was re-
duced by 49% according to volumetric analysis (yellow arrowhead), and 
the volume of the medial rectus muscle was reduced by 41%. The patient 
had a proptosis measurement of 18 mm, a Clinical Activity Score of 0, and 
a Gorman subjective diplopia score of 0.

B Clinical!Photographs!of!a!Patient!in!the!Teprotumumab!Group

A Clinical!Photographs!of!a!Patient!in!the!Placebo!Group
Baseline 24!Wk!after!Initial!Dose

Baseline

C MRIs!from!a!Patient!in!the!Teprotumumab!Group

Baseline

24!Wk!after!Initial!Dose

24!Wk!after!Initial!Dose
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percentage decrease of 35% (Table S6). The infe-
rior rectus muscle volume exhibited the largest 
reduction in four of the six patients. The mean 
percentage decrease in volume of the most af-
fected muscle was 45% (range, 27 to 62), with a 
48% decrease in the mean absolute volume (an 
illustrative example is provided in Fig. 3). Or-
bital fat volume was reduced by 44% in one pa-
tient and by 40% in another.

 Safety
Adverse events that occurred in at least 5% of 
the patients in either trial group within 21 days 
after the final dose are listed in Table 2. Most 
of the adverse events that occurred during this 
period were of grade 1 or 2. Potential infusion 
reactions were noted in six patients in the tepro-
tumumab group and in four patients in the 
placebo group. Two of these events were consid-
ered to be infusion reactions to teprotumumab; 
one patient had a nonanaphylactic reaction dur-
ing the initial infusion and discontinued the 
trial drug; the other patient was premedicated, 
received subsequent infusions at a slower rate, 
and completed the treatment period.

Adverse events of special interest that oc-
curred in less than 5% of the patients in either 
trial group within 21 days after the last dose 
included the development of hyperglycemia in 
two patients (<5%) in the teprotumumab group 
(both cases were mild). Hearing impairment was 
reported in five patients in the teprotumumab 
group: two had hypoacusis, which resolved; one 
had deafness, which resolved; one had autopho-
ny (bilateral intermittent echoing of the patient’s 
own voice that occurred in conjunction with sore 
throat), which resolved; and one had mild patu-
lous eustachian tube, which resolved. No audi-
tory issues occurred in the placebo group. Five 
patients (four women) in the teprotumumab 
group had a body-weight loss of at least 5.0 kg 
during the trial. At baseline, the body weights of 
these patients ranged from 59.9 kg to 98.2 kg, 
and overall weight loss ranged from !5.7 kg to 
!19.0 kg. The 19-kg weight loss was intentional. 
No adverse events associated with decreased body 
weight were reported in these patients through 
21 days after the final dose.

No deaths occurred. Two serious adverse events 
occurred in the teprotumumab group: pneumo-

Figure!3.!Clinical!Photographs!and!MRIs!at!Baseline!and!24!Weeks!
after!the!Initial!Dose!of!Placebo!or!Teprotumumab.

Panel A shows the clinical photographs of a patient in the placebo group. 
At baseline, the patient had considerable proptosis (29 mm in the left 
eye and 27 mm in the right eye), edema, and multiple inflammatory signs 
(Clinical Activity Score of 7 in the left eye and 5 in the right eye). At week 
24, the patient still had considerable proptosis (28 mm in the left eye and 
26 mm in the right eye) and inflammatory signs (Clinical Activity Score of 
5 in the left eye and 5 in the right eye). Panel B shows the clinical photo-
graphs of a patient in the teprotumumab group. At baseline, the patient 
had considerable proptosis (24 mm in each eye), upper and lower eyelid 
 retraction, edema, and multiple inflammatory signs (Clinical Activity Score 
of 5 in each eye). At week 24, the patient had considerable reductions in 
both proptosis (!5 mm) and Clinical Activity Score (!4 points) in each eye. 
Panel C shows coronal, contrast-enhanced, fat-saturated, T1-weighted 
magnetic resonance images (MRIs) from a patient in the teprotumumab 
group. At baseline, the MRI showed marked enhancement of the inferior 
rectus muscle (white arrowhead) and orbital fat (white arrow), findings in-
dicative of inflammation and edema. In addition, the inferior rectus muscle 
is shown to be enlarged (white arrowhead). The patient had a proptosis 
measurement of 23 mm, a Clinical Activity Score of 5, and a Gorman sub-
jective diplopia score of 3 (range, 0 [no diplopia] to 3 [continuous diplopia 
in the primary or reading position]). At week 24, the MRI showed resolu-
tion of the enhancement of the inferior rectus muscle (yellow arrowhead) 
and orbital fat (yellow arrow). The size of the inferior rectus muscle was re-
duced by 49% according to volumetric analysis (yellow arrowhead), and 
the volume of the medial rectus muscle was reduced by 41%. The patient 
had a proptosis measurement of 18 mm, a Clinical Activity Score of 0, and 
a Gorman subjective diplopia score of 0.

B Clinical!Photographs!of!a!Patient!in!the!Teprotumumab!Group
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EVINACUMAB FOR FAMILIAL HLD
➤ Monoclonal antibody against angiopoetin-

like 3 (ANGPLT3) 

➤ Reduces LDL levels independent of LDL 
receptor (needed for statins and PCSK9 
inhibitors) 

➤ RCT: 65 patients with homozygous familial 
HLD randomized to evinacumab (43) vs 
placebo (22); baseline LDL 260±172 

➤ 94% statin, 77% PCSK9, 75% ezetimibe 

➤ Average 49% reduction, absolute change of 
132 mg/dl 

➤ Administered IV once monthly

https://pmid.us/32813947 
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served in 84% of patients in the evinacumab 
group and in 18% of those in the placebo group 
(P<0.001). Results for all other secondary out-
comes are provided in Table 2.

Variants with less than 2% functional LDL-
receptor activity were identified in 8 patients in 
the evinacumab group and in 2 patients in the 
placebo group.13 In a post hoc analysis investi-
gating the effects of evinacumab in these 8 pa-
tients, the baseline mean LDL cholesterol level 
was 261 mg per deciliter (6.7 mmol per liter). At 
week 24, the change from baseline in the LDL 
cholesterol level was a decrease of 53.5% in the 

evinacumab group and an increase of 18.8% in 
the placebo group (least-squares mean difference, 
!72.3 percentage points; 95% CI, –121.8 to –22.8; 
P = 0.005), with an absolute difference in the LDL 
cholesterol of 245 mg per deciliter (6.3 mmol per 
liter).

Pharmacokinetics
The mean total levels of evinacumab in serum 
over time are shown in Figure S4. Overall, serum 
levels of evinacumab were similar in patients 
receiving apheresis and in those not receiving 
apheresis.

Figure!1.!Changes!from!Baseline!in!Low-Density!Lipoprotein!(LDL)!Cholesterol!Levels!at!24!Weeks.

Shown is the least-squares mean percent change (Panel A) and absolute change (Panel B) in calculated LDL choles-
terol levels from baseline to week 24 in the evinacumab group and the placebo group. The I bars indicate standard 
errors.
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served in 84% of patients in the evinacumab 
group and in 18% of those in the placebo group 
(P<0.001). Results for all other secondary out-
comes are provided in Table 2.

Variants with less than 2% functional LDL-
receptor activity were identified in 8 patients in 
the evinacumab group and in 2 patients in the 
placebo group.13 In a post hoc analysis investi-
gating the effects of evinacumab in these 8 pa-
tients, the baseline mean LDL cholesterol level 
was 261 mg per deciliter (6.7 mmol per liter). At 
week 24, the change from baseline in the LDL 
cholesterol level was a decrease of 53.5% in the 

evinacumab group and an increase of 18.8% in 
the placebo group (least-squares mean difference, 
!72.3 percentage points; 95% CI, –121.8 to –22.8; 
P = 0.005), with an absolute difference in the LDL 
cholesterol of 245 mg per deciliter (6.3 mmol per 
liter).

Pharmacokinetics
The mean total levels of evinacumab in serum 
over time are shown in Figure S4. Overall, serum 
levels of evinacumab were similar in patients 
receiving apheresis and in those not receiving 
apheresis.

Figure!1.!Changes!from!Baseline!in!Low-Density!Lipoprotein!(LDL)!Cholesterol!Levels!at!24!Weeks.

Shown is the least-squares mean percent change (Panel A) and absolute change (Panel B) in calculated LDL choles-
terol levels from baseline to week 24 in the evinacumab group and the placebo group. The I bars indicate standard 
errors.
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ABELACIMAB FOR VTE PROPHYLAXIS
➤ Monoclonal antibody directed against 

factor XI 

➤ Phase 2 RCT: 412 patients (median age 
67, 20% male) scheduled for knee 
replacement randomized to usual 
enoxaparin vs three different single doses 
of abelacimab given IV 4-8h post-op 

➤ Reduced rates of asymptomatic DVT in 
all MAb arms 

➤ No significant differences in bleeding or 
symptomatic VTE 

➤ Stay tuned for phase 3 trial results

https://pmid.us/34297496 

DRUG UPDATES

SGLT-2 INHIBITORS AND MORTALITY
➤ Meta-analysis of 21 trials comparing 

SGLT-2 to any comparator for multiple 
indications 

➤ Trials had to be longer than one year and 
enroll more than 100 patients/arm; total 
39,593 pts in SGLT-2 arms and 30,771 
patients in comparator arms 

➤ Empagliflozin, dapagliflozin, canagliflozin 
all showed significant reduction in 
mortality [HR 0.86]; ertugliflozin did 
not.

https://pmid.us/33283969/  

n engl j med 385;16 nejm.org October 14, 20211456
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per minute per 1.73 m2 per year; P<0.001) (Fig. 
S4). A total of 422 patients (14.1%) in the empa-
gliflozin group and 427 patients (14.3%) in the 
placebo group died from any cause (hazard ra-
tio, 1.00; 95% CI, 0.87 to 1.15) (Fig. S5). Out-
comes outside the hierarchical testing procedure 
are shown in Table 2. Table S5 shows changes in 
glycated hemoglobin level, hematocrit level, NT-
proBNP, systolic blood pressure, body weight, 
and uric acid level from baseline to 52 weeks.

Safety
Three patients (one in the empagliflozin group 
and two in the placebo group) did not receive the 
study medication and were excluded from the 
safety analyses. Serious adverse events occurred 
in 1436 patients (47.9%) in the empaglif lozin 
group and in 1543 patients (51.6%) in the pla-
cebo group. Adverse events leading to discon-
tinuation of treatment occurred in 571 patients 
(19.1%) in the empagliflozin group and in 551 
patients (18.4%) in the placebo group. Specific 
adverse events are listed in Table S6. Uncompli-
cated genital and urinary tract infections and 
hypotension were more common in patients 
treated with empagliflozin.

Discussion

In patients with heart failure and a preserved 
ejection fraction, SGLT2 inhibition with empa-
gliflozin led to a 21% lower relative risk in the 
composite of cardiovascular death or hospital-
ization for heart failure, which was mainly re-
lated to a 29% lower risk of hospitalization for 
heart failure with empagliflozin. The effects on 
the incidence of primary outcome events were 
generally seen consistently across all prespeci-
fied subgroups, including patients with or with-
out diabetes.

Empagliflozin also led to a lower total num-
ber of hospitalizations for heart failure and a 
longer time to first hospitalization for heart 
failure. The pattern of benefits shown in Table 2 
is similar to that reported with empagliflozin in 
a similarly designed parallel trial of patients 
with heart failure and a reduced ejection fraction 
(EMPEROR-Reduced),11 which suggests that the 
effects of SGLT2 inhibition on heart failure 
events do not vary meaningfully with the heart 
failure phenotype.

The effects of empagliflozin in patients with 
heart failure and a preserved ejection fraction 

Figure!1.!Primary!Outcome,!a!Composite!of!Cardiovascular!Death!or!Hospitalization!for!Heart!Failure.

The estimated cumulative incidence of the primary outcome in the two groups is shown. The inset shows the same 
data on an expanded y axis.
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SGLT-2 INHIBITORS FOR HFPEF
➤ EMPEROR-Preserved: 5,988 patients 

(mean age 71, 55% male) with class II-IV 
HF & EF > 40% 

➤ 10 mg empagliflozin vs placebo; 
composite outcome of CV death & HF 
hospitalization 

➤ 3.3% absolute reduction in endpoint 
(primarily hospitalization), HR 0.79, 
NNT 30 

➤ Beneficial regardless of underlying 
diabetes 

➤ Separate study showed QOL benefits

https://pmid.us/34449189, https://pmid.us/34779658  

Figure 2. Percentage Change in Body Weight From Baseline to Week 68 (Observed In-Trial Data; Full Analysis Set)
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GLP-1 ANALOGS FOR WEIGHT LOSS
➤ Semaglutide (Wegovy) vs liraglutide 

(Saxenda) 

➤ STEP 8: 338 patients (mean age 49, 
22% male) randomized to weekly 
semaglutide, daily liraglutide or 
placebo; 68 week follow-up 

➤ Average weight loss was 15.8% in 
semaglutide arm c/w 6.4% for 
liraglutide and 1.9% for placebo 

➤ GI adverse effects were common in 
both groups but treatment 
discontinuation more common with 
liraglutide

https://pmid.us/35015037 

Figure 2. Percentage Change in Body Weight From Baseline to Week 68 (Observed In-Trial Data; Full Analysis Set)
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extend to the most extreme observed values with 1.5 times the IQR of the nearer quartile; and the symbols
beyond these points represent the observed values outside that range. More negative values indicate greater
reductions. Numbers shown below the graph are the number of participants with observed data at each time
point. Participant numbers in the legend are for the full analysis set. Data are only presented for the active
treatment groups.
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STOPPING STATINS IN OLDER ADULTS
➤ Cohort study of Danish adults > 75 

(median age 80, 53.2% male) on statins 
for at least five years 

➤ Divided into primary and secondary 
prevention cohorts; 6 year f/u 

➤ For secondary prevention: 1 excess event/
year for every 77 patients who stopped 
statin 

➤ For primary prevention: 1 excess event/
year for every 112 patients who stopped 
statin

https://pmid.us/34854906/ 

95%CI, 1.44-2.72). The E-value forMACE in themain analysis was 1.97, indicating that an unmeasured

confounder would need to be associated with discontinuation andMACE by approximately 2-fold

beyond themeasured confounders to fully explain away our results.

In the secondary prevention cohort, post hoc analyses showed a lower rate of coronary artery

bypass graft but a higher rate of percutaneous coronary intervention in the discontinuation group

compared with the continuation group; however, neither difference was statistically significant

(eTable 13 in the Supplement). Modifying theMPR requirement or using a high-dimensional

propensity score did not substantially alter our results (eTables 7-12 in the Supplement). The E-value

for MACE in themain analysis was 1.88.

In our post hoc analyses, statin discontinuation was associated with a higher rate of all-cause

mortality and noncardiovascular mortality (eTable 18 in the Supplement). In our negative control

outcome analysis (eTable 19 in the Supplement), statin discontinuation was associated with a higher

rate of hip fracture in both the primary and the secondary prevention cohorts. In the sex-stratified

Table 3. Summary of Results for the Primary and Secondary Prevention Cohorts

Outcome

Discontinuation group Continuation group

Crude rate
difference, per
1000 person-years
(95% CI)

Weighted rate
difference, per
1000 person-years
(95% CI)a

Sub–hazard ratio
(95% CI)aCrude events

Crude incidence
rate, per 1000
person-years
(95% CI) Crude events

Crude incidence
rate, per 1000
person-years
(95% CI)

Primary prevention

Person-years of follow-upb 11 709 NA 103 664 NA NA NA NA

MACE 382 33 (30 to 36) 2481 24 (23 to 25) 9 (5 to 12) 9 (5 to 12) 1.32 (1.18 to 1.48)

MI 105 9 (7 to 11) 692 6 (6 to 7) 2 (0 to 4) 2 (1 to 4) 1.37 (1.11 to 1.70)

Stroke 230 19 (17 to 22) 1390 13 (13 to 14) 6 (4 to 9) 6 (3 to 8) 1.33 (1.14 to 1.54)

Revascularization procedure 47 4 (3 to 5) 477 4 (4 to 5) !1 (!2 to 1) 0 (!1 to 2) 1.12 (0.82 to 1.52)

Death from MI or stroke 76 6 (5 to 8) 433 4 (4 to 4) 2 (1 to 4) 2 (1 to 4) 1.43 (1.11 to 1.85)

Secondary prevention

Person-years of follow-upb 12 350 NA 133 374 NA NA NA NA

MACE 739 60 (56 to 64) 6472 49 (47 to 50) 11 (7 to 16) 13 (8 to 17) 1.28 (1.18 to 1.39)

MI 248 19 (17 to 21) 2326 17 (16 to 17) 2 (!0 to 5) 4 (1 to 6) 1.25 (1.09 to 1.43)

Stroke 382 30 (27 to 33) 2953 21 (21 to 22) 8 (5 to 12) 8 (5 to 11) 1.34 (1.20 to 1.50)

Revascularization procedure 74 6 (4 to 7) 1416 10 (10 to 11) !5 (!6 to !3) !3 (!5 to !2) 0.73 (0.57 to 0.93)

Death from MI or stroke 211 16 (14 to 18) 1387 10 (9 to 10) 6 (4 to 8) 6 (4 to 8) 1.57 (1.35 to 1.83)

Abbreviations: MACE, major adverse cardiovascular events; MI, myocardial infarction;
NA, not applicable.
a Adjusted estimates were obtained using an inverse probability of treatment weighted
pseudo-population with stabilized weights. Weights incorporated propensity scores

calculated from baseline age, sex, number of concomitant medications, individual
medications, comorbidities, statin intensity, and cohabitation status.

b Person-years of follow-up for MACE outcome.

Figure 1. Cumulative Incidence Curve for the Outcome ofMajor Adverse Cardiovascular Events

in the Primary Prevention Cohort
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analyses (eTable 20 in the Supplement), discontinuation of statin therapy prescribed for primary

prevention was associated with a slightly higher absolute rate of MACE in men compared with

women, whereas the rates in the secondary prevention cohort were similar betweenmen

and women.

Discussion

In this cohort study, statin discontinuation was associated with a higher rate of occurrence of MACE

comparedwith statin continuation among older people receiving long-term statin treatment for both

primary and secondary prevention. Although the relative effect estimates for statin discontinuation

were similar in both cohorts, the overall rate of cardiovascular events and the magnitude of the rate

difference between discontinuation and continuation were higher in the secondary prevention

cohort than among statin users without a history of cardiovascular disease.

Comparison to Existing Literature

Few studies have explored the effects of statin discontinuation in older persons. One RCT

demonstrated that, among patients with advanced illness and a physician-estimated life expectancy

of less than a year, statin discontinuation did not increase risk ofmortality over 60 days.20 Although

useful, that study did not inform clinical decision-making for older adults who are, in general, not

nearing the end of life.

In a recent observational study conducted in France19 that included older persons aged 75 years

with no history of cardiovascular disease, statin discontinuation was associated with an increased

risk of hospitalizations for cardiovascular events during the 2.5-year follow-up (HR, 1.33; 95% CI, 1.18-

1.50). Rea et al22 also reported that statin discontinuation was associated with an increased risk of

cardiovascular events (HR, 1.14; 95%CI, 1.03-1.26) in a predominantly primary prevention population.

Our findings about the association between statin discontinuation and the rate of MACE cannot be

directly compared with evidence on statin initiation during older age; our study included long-term

statin users (who are not fully comparable to treatment-naive patients), and the time to benefit

associated with initiating therapymay be substantially longer than the time to harm associated with

withdrawing that same medication. Furthermore, long-term statin use may have a substantial

treatment benefit that persists after a trial has ended (ie, legacy benefit), as suggested by a recent

meta-analysis of RCTs.41

Survey studies and qualitative literature suggest that patient preferences, physical frailty, and

remaining life expectancy can influence prescribers’ decisions about statin discontinuation.42,43

Therefore, confounding by indication and prognosis bias are 2 important concerns in drug

Figure 2. Cumulative Incidence Curve for the Outcome ofMajor Adverse Cardiovascular Events

in the Secondary Prevention Cohort
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CHLORTHALIDONE VS HCTZ
➤ No RCTs of chlorthalidone vs HCTZ 

➤ “Big data” cohort study comparing 
693,337 patients receiving HCTZ to 
36,918 receiving chlorthalidone; cohort 
38% male 

➤ No difference in efficacy outcomes (MI, 
CHF, stroke 

➤ Higher rates of hypokalemia, 
hyponatremia, AKI, CKD, Type 2 DM 

➤ May be the closest we get to settling this 
question

https://pmid.us/32065600 Image: Encyclopædia Britannica

POLYPILL FOR HYPERTENSION
➤ Double-blind RCT randomized 591 patients 

(mean age 58 y/o, 60% male) to initial therapy 
with a “quadpill” vs. irbesartan 150 mg alone 

➤ Pts had to be either untreated or on 
monotherapy at study entry; baseline BP was 
153/89 in office, 144/84 on ABPM 

➤ At one year 79% of polypill group was on one 
pill vs. 57% of irbesartan monotherapy group 

➤ BP was 8/6 points lower in polypill group 

➤ 53% of polypill group achieved target of 
<120/80 vs 25% of monotherapy group 

➤ More dizziness in intervention group (31% vs 
25%)

https://pmid.us/34469767/ 

https://pmid.us/34297496
https://pmid.us/33283969/
https://pmid.us/34449189
https://pmid.us/34779658
https://pmid.us/35015037
https://pmid.us/34854906/
https://pmid.us/32065600
https://www.britannica.com/science/potassium#/media/1/472373/127838
https://pmid.us/34469767/


…AND ANOTHER POLYPILL
➤ Open-label RCT of aspirin (100 mg), 

ramipril (2.5-10 mg), and atorvastatin 
(20-40 mg) vs usual care in patients with 
recent MI 

➤ 3.2% reduction in composite outcome 
(CV death, MI, stroke, revascularization) 
in polypill group (HR 0.76, p=0.02) 

➤ When is someone going to make these 
pills and how much will they cost?

Citation 

n engl j med 387;11 nejm.org September 15, 2022 973

Polypill Str ategy in Secondary Cardiac Prevention

chronic kidney disease, or previous revascular-
ization. The trial results are broadly applicable 
to the general population, especially considering 
that the average age at the time of a first myo-
cardial infarction is now 65.6 years for men and 
72.0 years for women,21 along with the high 
prevalence of diabetes mellitus, chronic kidney 
disease, and previous coronary artery disease in 
these patients.13,21 Table S19 provides detailed 
information on the representativeness of the 
patients who were included in the trial.

The risk reductions that were observed in the 
polypill group may be explained partly by in-
creased adherence.22 In a trial involving patients 
with recent myocardial infarction, investigators 
assessed pharmacy claims to investigate the re-
lationship between adherence to the prescribed 
drugs and the risk of major adverse cardiovascu-
lar events. They found that cardiovascular risk 
was 27% lower among the patients with a high 
degree of adherence than among those with a 
low degree of adherence.8 In another similar 
trial with a 2-year follow-up, investigators found 
that patients who received a polypill containing 
aspirin, ramipril, and atorvastatin for secondary 
prevention had a 27% lower frequency of recur-
rent cardiovascular events than those who re-
ceived other treatments for lowering lipid levels 
and blood pressure.23 These results are consis-
tent with those of our trial and support the hy-
pothesis that the use of a polypill strategy as 
secondary prevention in older patients reduces 
the risk of recurrent cardiovascular events, at 
least partly through increased adherence.

The lack of a between-group difference in 
blood pressure and LDL cholesterol levels during 
follow-up may be due partly to the relatively low 
mean levels for these measures at baseline and 
partly to the open trial design, which could have 
resulted in potential differences in health behav-
iors. The lower risk of cardiovascular events in 
the absence of substantial differences in blood 
pressure and LDL cholesterol levels may be fur-
ther explained by pleiotropic effects of statins 
and ACE inhibitors beyond the effects on LDL 
levels and blood pressure levels, respectively.24,25 
Furthermore, trials in which antiplatelet therapy 
was compared with placebo have shown a rela-
tive risk reduction of 20% or more in similar 
populations, so the greater adherence to the as-
pirin component of the polypill may add to this 
benefit.26

Among the components of the primary out-
come, the frequency of cardiovascular death was 
3.9% in the polypill group and 5.8% in the 
usual-care group. However, because this is an 
exploratory analysis, no formal inference can 
be drawn from these values.

The incidence of death from any cause was 
similar in the two groups. Although there was 
no substantial between-group difference in the 
incidence of death from noncardiovascular causes, 

Figure!1.!Primary!and!Key!Secondary!Outcome!at!a!Median!of!36!Months.

Panel A shows the cumulative incidence of a primary-outcome event (death 
from cardiovascular causes, nonfatal type 1 myocardial infarction, nonfatal 
ischemic stroke, or urgent revascularization) in the polypill group and the 
usual-care group. Panel B shows the cumulative incidence of a key secondary-
outcome event (cardiovascular death, nonfatal type 1 myocardial infarction, 
or nonfatal ischemic stroke). The insets show the same data on an expanded 
y axis.
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ACETAZOLAMIDE FOR CHF
➤ Acetazolamide is useful for management 

of diuretic-associated metabolic alkalosis 

➤ RCT of initiating therapy with loop 
diuretic + acetazolamide 500 mg IV daily 
vs. placebo in pts with decompensated 
CHF (n=519, mean age 78, 62% male, 
43% EF <40%) 

➤ 42% vs 30% euvolemic at 3 days 

➤ 79% vs 62% euvolemic at discharge 

➤ LOS decreased by one day (9 vs 10 days) 

➤ SGLT2 inhibitors excluded from trial

https://pmid.us/36027559  M. Koeppen, CC BY-SA 4.0, via Wikimedia Commons

JAK INHIBITORS FOR SKIN DISEASE
➤ Two RCTs (n=1200, mean age 38, 45% 

White, 40% Asian, 10% Black) of oral 
baricitinib vs placebo in patients with 
alopecia areata for 36 weeks 

➤ 35-38% on 4 mg daily achieved 80% or 
greater scalp hair coverage vs 3% in 
placebo  

➤ Lots of adverse events in both arms; 
expect it similar to when used for RA 
in practice 

➤ Also topical ruloxitinib was approved for 
vitiligo; unclear if it’s better than off-label 
steroids and calcineurin inhibitors

https://pmid.us/35334197  

n engl j med 386;18 nejm.org May 5, 20221692

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

R esult s

Patients

In the BRAVE-AA1 phase 3 portion and BRAVE-
AA2, 654 and 546 patients, respectively, were ran-
domly assigned to a trial group, and 598 (91.4%) 
and 490 (89.7%), respectively, completed 36 weeks 
of baricitinib or placebo (Figs. S6 and S7). The 
planned sample size was 625 for BRAVE-AA1 and 
476 for BRAVE-AA2; however, to mitigate against 
dropout and potential missing data amid the 
Covid-19 pandemic, additional patients were per-
mitted to be enrolled. The demographic and clini-
cal characteristics of the patients at baseline were 
similar across the groups in both trials (Table 1). 
Overall, 98 of 1200 enrolled patients (8.2%) were 
Black; the representativeness of the trial popula-
tions is shown in Table S2, and race and ethnic 
groups are shown in Table S3. The mean (±SD) 
duration of the current episode of alopecia areata 
was 3.6±3.9 years in BRAVE-AA1 and 4.3±4.9 years 
in BRAVE-AA2. Overall, 53.2% of the patients 
had very severe disease as reflected by a SALT 
score of 95 to 100; 90.6% reported at least one 
previous therapy for alopecia areata (Table S4). 
Approximately 10 to 15% of data for primary and 
secondary outcomes were missing and were ana-
lyzed with multiple imputation; there were gen-
erally more missing data in the baricitinib group 
than in the placebo group in both trials.

Primary Outcome
The percentages of patients who had a SALT 
score of 20 or less at week 36, estimated from 
multiple imputation for missing data, were 38.8% 
with 4-mg baricitinib, 22.8% with 2-mg baricitinib, 
and 6.2% with placebo in BRAVE-AA1 and 35.9%, 
19.4%, and 3.3%, respectively, in BRAVE-AA2 
(Fig. 1 and Table 2). In BRAVE-AA1, the differ-
ence between 4-mg baricitinib and placebo was 
32.6 percentage points (95% confidence interval 
[CI], 25.6 to 39.5), and the difference between 
2-mg baricitinib and placebo was 16.6 percent-
age points (95% CI, 9.5 to 23.8) (P<0.001 for 
each dose vs. placebo). In BRAVE-AA2, the cor-
responding values were 32.6 percentage points 
(95% CI, 25.6 to 39.6) and 16.1 percentage points 
(95% CI, 9.1 to 23.2) (P<0.001 for each dose vs. 
placebo). Outcomes after imputation of nonre-
sponse was applied to missing data, as prespeci-
fied in the original statistical analysis plans, are 
shown in Table S6.

Key Secondary Outcomes
In BRAVE-AA1, the results with 4-mg baricitinib 
differed significantly from those with placebo 
for all outcomes within the graphical testing 
scheme (Table 2 and Fig. 2). For 2-mg baricitinib, 
the graphical testing procedure failed at a SALT 
score of 20 or less at week 16, and the subse-
quent outcome in the graphical testing scheme 

Figure!1.!SALT!Score!of!20!or!Less!through!Week!36.

A Severity of Alopecia Tool (SALT) score of 20 or less indicates scalp hair loss of 20% or less.21 In the BRAVE-AA1 
trial (Panel A), the P value for 4-mg baricitinib as compared with placebo was less than 0.001 at weeks 16, 24, and 
36, and the P value for 2-mg baricitinib as compared with placebo was 0.01 at week 24 and less than 0.001 at week 
36. In the BRAVE-AA2 trial (Panel B), the P value for 4-mg baricitinib as compared with placebo was less than 0.001 
at weeks 24 and 36, and the P value for 2-mg baricitinib as compared with placebo was less than 0.001 at week 36. 
The I bars represent 95% confidence intervals.
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NEW ASTHMA GUIDELINES

https://ginasthma.org 

RELIEVER: As-needed low-dose ICS-formoterol

RELIEVER: As-needed short-acting β2-agonist

Personalized asthma management
Assess, Adjust, Review

for individual patient needs
Symptoms 
Exacerbations  

Side-effects 
Lung function
Patient satisfaction

Confirmation of diagnosis if necessary 
Symptom control & modifiable
risk factors (including lung function)

Comorbidities
Inhaler technique & adherence 
Patient preferences and goals

CONTROLLER and

PREFERRED RELIEVER
(Track 1). Using ICS-formoterol 

as reliever reduces the risk of 

exacerbations compared with 

using a SABA reliever

Other controller options 

for either track

STEPS 1 – 2
As-needed low dose ICS-formoterol

STEP 3
Low dose 

maintenance 

ICS-formoterol

STEP 4
Medium dose 

maintenance 

ICS-formoterol

Treatment of modifiable risk factors 
and comorbidities
Non-pharmacological strategies
Asthma medications (adjust down/up/between tracks) 
Education & skills training

STEP 5
Add-on LAMA

Refer for phenotypic 

assessment ± anti-IgE, 

anti-IL5/5R, anti-IL4R 

Consider high dose

ICS-formoterol

Low dose ICS whenever Medium dose ICS, or 
SABA taken, or daily LTRA,    add LTRA, or add
or add HDM SLIT HDM SLIT

Add LAMA or LTRA or 
HDM SLIT, or switch to
high dose ICS

Add azithromycin (adults) or 
LTRA; add low dose OCS 
but consider side-effects

STEP 1
Take ICS whenever  

SABA taken

STEP 2
Low dose 

maintenance ICS

STEP 3
Low dose 

maintenance  

ICS-LABA

STEP 4
Medium/high

dose maintenance  

ICS-LABA

STEP 5
Add-on LAMA

Refer for phenotypic 

assessment ± anti-IgE, 

anti-IL5/5R, anti-IL4R 

Consider high dose

ICS-LABA

CONTROLLER and

ALTERNATIVE RELIEVER
(Track 2). Before considering a 

regimen with SABA reliever, 

check if the patient is likely to be 

adherent with daily controller

© Global Initiative for Asthma, www.ginasthma.org

Adults & adolescents 
12+ years

GINA 2021, Box 3-5A

ASTHMA FOLLOW-UP STUDIES
➤ Pragmatic, open label trial of 1201 

Black(50%) and Latinx(50%) adults 
(mean age 48, 83% female at birth) 
randomized to use beclomethasone with 
albuterol (1/1 MDI, 5/1 nebs) vs usual 
care for 15 months 

➤ Reduced exacerbations (HR 0.85)  

➤ Reduced days missed from work/
school (HR 0.80) 

➤ Spirometry study showed that albuterol 
was more effective at improving FEV1 
than budesonide/salmeterol (0.08 vs 0.17 
l); no difference in symptom scales

https://pmid.us/35213105, https://pmid.us/35851045   

n engl j med 386;16 nejm.org April 21, 2022 1511

Inhaled Glucocorticoid in Black and Latinx Adults

group. Survey returns did not differ according to 
treatment group (96.2% of the expected periods 
in the intervention group and 96.7% of those in the 
usual-care group).

Adherence to the Intervention
Among participants in the intervention group, 
81.0% reported using inhaled glucocorticoid with 
quick-reliever metered-dose inhalers all or most 
of the time, and 75.7% reported using inhaled 
glucocorticoid with quick-reliever nebulization 
all or most of the time. A total of 50.4% of the 
participants in this group reported using at least 
four of the instructed five puffs of inhaled glu-
cocorticoid per quick-reliever nebulization.

Primary End Point
The annualized rate of severe asthma exacerba-
tions was 0.69 (95% confidence interval [CI], 
0.61 to 0.78) in the intervention group and 0.82 
(95% CI, 0.73 to 0.92) in the usual-care group 
(hazard ratio, 0.85; 95% CI, 0.72 to 0.999; 
P = 0.048) (Table 2). This difference was consis-

tent throughout the duration of the trial (Fig. 1). 
Point estimates from sensitivity analyses of the 
primary end point were consistent with the over-
all finding, although not all the results were 
significant (Table S3). Primary end-point results 
according to trial site are shown in Figure S3. 
The percent of missing data (3%) did not reach 
the prespecified threshold of 5%, so missing-
data analyses were not performed.

Secondary End Points
The strategy in the intervention group led to an 
increase in the ACT scores (minimal clinically 
important difference, 3 points)25 of 3.4 points, as 
compared with an increase of 2.5 points in the 
usual-care group (difference, 0.9 points; 95% CI, 
0.5 to 1.2) (Fig. 2A). The intervention strategy 
also led to an increase in the ASUI score (mini-
mal clinically important difference, 0.09 points)27 
of 0.12 points, as compared with an increase of 
0.08 points in the usual-care group (difference, 
0.04 points; 95% CI, 0.02 to 0.05) (Fig. 2B). Par-
ticipants in the intervention group had 13.4 an-

Figure!1.!Mean!Cumulative!Number!of!Severe!Asthma!Exacerbations!per!Participant!over!Time,!with!Adjusted!!
Hazard!Ratio.

Shown are the mean cumulative numbers of severe asthma exacerbations per participant over time. Participants in 
the intervention group received patient-activated, reliever-triggered inhaled glucocorticoid in addition to usual care. 
Differences in treatment-group hazards were compared with the use of the Andersen–Gill model with adjustment 
for prespecified covariates.
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UPDATES ON UPDATES
➤ Early rhythm control in AF (2021) 

➤ Prespecified subgroup analysis of 
EAST-AFNET-4 trial showed that the 
benefit of early rhythm control was 
primarily in high-risk patients 
(CHA2DS2VASc ≥ 4); NNT 10 

➤ We should prioritize those patients 

➤ Antihypertensives at bedtime (2020) 

➤ TIME study randomized 21,104 pts 
with HTN to AM vs PM dosing and 
found no difference in outcomes 

➤ Non-adherence higher in evening group

https://pmid.us/35968706, https://pmid.us/36240838 
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Rillig et al Comorbidity Burden Interacts With Early Rhythm Control 

were generally more frequent in patients with low comor-
bidity burden (Table 3).

Effect of Age and Sex
Age is an important nonmodifiable risk factor for AF,15 a 
component of the CHA2DS2-VASc score, and associated 
with mortality and cardiovascular events.25 We therefore 
analyzed the effect of age on efficacy and safety out-
comes in EAST-AFNET4 and found no interaction. There 
is no interaction of HF or symptoms on the primary ef-
ficacy or safety outcome of EAST-AFNET4.4,5 Our results 
demonstrate clearly that ERC can be delivered safely 
across all ages studied in the trial. The sensitivity analy-
ses ignoring sex as a risk factor support that rhythm con-
trol should not be withheld from women on the basis of 
their sex, aligned with the sex subanalyses in CABANA.19 
Dedicated randomized trials will be needed to better un-
derstand the effectiveness of AF ablation in younger 

patients observed in CABANA subanalyses19 in context 
with the lack of interaction between age and outcomes 
in EAST-AFNET4 shown here.

Safety Aspects
Safety concerns are one of the main reasons to with-
hold rhythm control therapy in clinical practice.26 The 
main results of EAST-AFNET4 have challenged this 
approach and call for a wider use of rhythm control 
therapy in patients with recently diagnosed AF. The 
results of the safety outcomes in these subanalyses 
provide more granularity to the safety of ERC therapy 
and yield 2 hypothesis-generating findings. The long-
term complications of rhythm control therapy occur with 
similar frequency in patients with fewer and more co-
morbidities (≈5% over 5 years, or 1% per year, in both 
CHA2DS2-VASc strata; Table 3). This is comparable to 
the safety of anticoagulation therapy.27–30 Total mortality 

Figure 2. Effect of early rhythm control on the first primary outcome of EAST-AFNET4.
Effect of early rhythm control on the first primary outcome of EAST-AFNET4 (Early Treatment of Atrial Fibrillation for Stroke Prevention Trial–
Atrial Fibrillation Network), shown separately for patients with a high comorbidity burden (A, CHA2DS2-VASc score ≥4) and lower comorbidity 
burden (B, CHA2DS2-VASc score <4). Groups were split by a modified risk score ignoring sex as a risk factor and dividing them into patients with 
a high comorbidity burden (C, CHA2DS2-VA score ≥4) and a lower comorbidity burden (D, CHA2DS2-VA score <4). Shown are Aalen-Johansen 
curves indicating the time to a first cardiovascular death, stroke, hospitalization for heart failure, or hospitalization for acute coronary syndrome. HR 
indicates hazard ratio.

D
ow

nloaded from
 http://ahajournals.org by on O

ctober 31, 2022

HEY! THOSE AREN’T DRUGS!

DEVICES FOR STROKE PREVENTION IN AF

➤ 4-year follow-up report of open-label 
randomized trial of LAAC (Watchman or 
Amulet) vs DOAC in 407 patients (mean 
age 73, 65% male) with CHADS2-VASc ≥ 
3 and HASBLED ≥ 2 

➤ Outcomes: Stroke/TIA/embolism, CV 
death, bleeding, complications 

➤ Noninferior for stroke/TIA/embolism 

➤ Lower rates of non-procedural bleeding 
in the LAAC group

https://pmid.us/34748929 

excluded, the annualized rate for stroke was 2.1%
with LAAC, and 1.8% with DOACs (sHR: 1.38; 95%
CI: 0.63-3.03; P ! 0.42). SE occurred in only 1 patient,
who was in the DOAC arm.

Clinically relevant bleeding occurred in 24 patients
with LAAC (29 events) and in 32 patients with DOACs
(40 events). The corresponding annualized rate of
clinically relevant bleeding was 4.3% with LAAC and
5.9% with DOACs (sHR: 0.75; 95% CI: 0.44-1.27; P !
0.28) (Figure 3, Table 2). However, 6 bleeding events
in the LAAC arm were procedure-related. Accord-
ingly, the annualized incidence of nonprocedural

clinically relevant bleeding was signi!cantly different
between the groups: 3.4% with LAAC and 5.9% with
DOACs (sHR: 0.55; 95% CI: 0.31-0.97; P ! 0.039)
(Central Illustration, Figure 3, Table 2).
PER-PROTOCOL ANALYSIS. In the post hoc per-
protocol analysis, 181 and 199 patients were included
in the LAAC and DOAC groups, respectively (details of
patient assignment and censoring are noted in the
Supplemental Appendix). LAAC was noninferior to
DOACs for the primary endpoint outcome (sHR: 0.80;
95% CI: 0.54-1.18; P ! 0.25; 1-sided P value for
noninferiority ! 0.020) (Figure 4). There were also no

CENTRAL ILLUSTRATION A Summary Slide of Primary and Secondary Endpoints

Osmancik, P. et al. J Am Coll Cardiol. 2022;79(1):1–14.

Shown are the patient characteristics, cumulative incidence function for primary endpoint, as well as for stroke/transient ischemic attack and nonprocedural clinically
relevant bleeding in the modi!ed intention-to-treat population. AF ! atrial !brillation; CV ! cardiovascular; SE ! systemic embolism; sHR ! subdistribution HR;
TIA ! transient ischemic attack.

J A C C V O L . 7 9 , N O . 1 , 2 0 2 2 Osmancik et al
J A N U A R Y 4 / 1 1 , 2 0 2 2 : 1 – 1 4 LAAC Vs DOACs: Long-Term Results of PRAGUE-17
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ABLATION FOR SYMPTOMATIC PAF
➤ Meta-analysis of 6 open-label RCTs of 

ablation vs antiarrhythmic drugs (AADs) 

➤ 47% reduction in symptomatic 
arrhythmia recurrence (NNT 6) 

➤ 35% reduction in health care resource 
use (NNT 7) 

➤ NS trend toward lower adverse events in 
ablation group 

➤ Caution: 70% male, mean age 56, few 
comorbidities (except HTN)

https://pmid.us/34261737 
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..trial25 patients were, on average, 8 years younger and no patient was
older than 71 years. The mortality rates in the CASTLE trial were
13.4% in ablation group vs. 25.0% in the drug group (HR 0.53).
Among the AF patients who had clinically diagnosed stable HF at trial
entry (mostly with preserved EF), enrolled in a sub study of
CABANA trial,26 the ablation arm had a 43% relative reduction in all-
cause mortality (HR 0.57; 95% CI 0.33–0.96) compared to drug ther-
apy alone over a median follow-up of 48.5 months.

Some limitations should be noted. The relatively small population
of the trial could question the generalizability of the results. Most
patients had advancing age and had New York Heart Association
Class >_III. The characteristics of the APAF-CRT patients resemble
that of the general population of highly symptomatic elderly AF
patients who had had at least one hospitalization for HF.19 Thus,

generalizability to less severe HF is limited. Adequacy of rate control
in the Drug arm deserves some comments. The study protocol did
not include procedures for the assessment of medical rate control.
Optimization of pharmacological therapy was left to investigator’s de-
cision according to their clinical practice. In theory, a more adequate
strict rate control (e.g. by increasing beta-blocker dosage) could be
protective and equivalent to ablate and pace. Several reasons make
this hypothesis unlikely: (i) there was no interaction of heart rate
measured at baseline and, in the Drug arm, the survival benefit was
similar in patients with baseline heart rate <_102 b.p.m. and those with
baseline heart rate >102 b.p.m (Supplementary material online, Figure
S1); (ii) RACE II trial8 was unable to show a benefit of strict rate vs. le-
nient rate control; and (iii) in a meta-analysis of randomized trials,27

beta-blockers were unable to show a benefit in survival in patients

Figure 2 Kaplan–Meier curves comparing primary and secondary outcomes between Ablation!Cardiac Resynchronization Therapy arm and
Drug arm. Event-free probability and yearly cumulative incidence are shown. (A) The incidence of the primary outcome of death from any cause. (B)
The incidence of combined endpoint of death from any cause or hospitalization for heart failure. (C) The incidence of death from any cause in patients
with ejection fraction <_35%. (D) The incidence of death from any cause in patients with ejection fraction >35%. CI, confidence interval; EF, ejection
fraction; HF, heart failure; HR, hazard ratio.

AV junction ablation and cardiac resynchronization 4737
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ABLATION FOR AF WITH CHF
➤ APAF-CRT: Open label RCT of 133 

patients (mean age 73 y/o, 53% male) 
with symptomatic AF, narrow QRS, prior 
hospitalization for CHF (both HFrEF and 
HFpEF) 

➤ Randomized to AV nodal ablation + BiV 
pacing vs usual pharmacologic mgmt. 

➤ 71% reduction in all-cause mortality, 
NNT 5 to prevent one death 

➤ Caution: small trial, few deaths

https://pmid.us/34453840 

 
Balance Retraining is an easy to use, interactive website 
designed to help with dizziness. 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

Yes! A recent research study of nearly 300 people with 
dizziness showed that those who used Balance Retraining had 
significantly less dizziness after 3 and 6 months, compared to 
those who didn’t use it.  

 
 
 
 
 
 
 
 
 
 
 
 
Balance Retraining has been designed to be easy for you to use 
in your own home and gives step-by-step instructions on each 
page as you go along. To get started, all you need to do is: 
 
1. Follow the link below to the website: 

 
https://balance.lifeguidehealth.org 

 
 
 
 

2. When you see the first page click  
 

3. Follow the instructions on each page, using the blue 
buttons (see below) to move through the website. 

“Well, it’s so helpful. […] to my mind it’s absolutely wonderful, 
that’s why I have every intention of carrying on, it really, really 
has helped.” (Female, Aged 57) 

“the online format is very easy. It’s very easy to pick up, 
broken down into sessions and it is very easy to deal with.”  
(Male, Aged 66)  

What is Balance Retraining? 
 

Does Balance Retraining work? 
 

What do previous Balance Retraining users think? 
 

How do I use Balance Retraining? 

It is important to type this into your internet browser (e.g. Internet 
Explorer, Firefox, Chrome, Safari) address bar (not Google search). 

 

INTERNET-BASED VESTIBULAR REHAB
➤ RCT of 322 adults over 50 (39% male) 

with a chronic vestibular syndrome 

➤ Randomized to internet based vestibular 
rehab (VR), blended VR (internet with 
additional home PT visits), or usual care 

➤ Significant improvement in symptom 
scores (-4.3 points from a baseline of 14.1) 
with both intervention arms vs. usual care; 
no difference between interventions 

➤ Six week internet-based intervention with 
daily exercises and weekly online sessions 
is free at https://
balance.lifeguidehealth.org/ 

https://pmid.us/31690561 

THE PHARMANURE LIST

THE 2022 PHARMANURE LIST
➤ Vuity (pilocarpine) eyedrops to help with early presbyopia: $73/bottle 

➤ Seglentis (tramadol/celecoxib) two old drugs for one new price: $8/dose 

➤ Entadafi (finasteride/tadalafil): $95/month (vs $35 generic) 

➤ Dartisla ODT (glycopyrrolate) marketed for ulcer treatment with zero evidence: $450 

➤ Vazalore aspirin capsules: $26/month

ADACANUMAB FOR ALZHEIMER’S
➤ Monoclonal antibody targeting aggregated 

ß-amyloid in the brain 

➤ Significant reduction in amyloid burden on 
PET imaging 

➤ Clinical trials enrolled 3285 patients with 
MCI or mild AD with positive PET 

➤ Trials were stopped early when they 
seemed unlikely to meet prespecified end 
points 

➤ Post-hoc analysis of one study showed 
small benefits in a few ADLs 

➤ Increased risk of cortical microhemorrhage 
in treatment group

https://pmid.us/34320284/ 

Eleven companies (representing 12 drugs) did not respond to the
request, including Sanofi Genzyme, which is responsible for
clofarabine (Clolar), a drug for paediatric relapsed or refractory
acute lymphocytic leukaemia that has been on the market for 17
years without a confirmatory trial.

Despite thepathway’s good intentions to accelerate “the availability
of drugs that treat serious diseases” experts are concerned that it
is now being exploited, to the detriment of patients—who may be
given a drug that offers little benefit and possible harm—and of
taxpayers.

the bmj | BMJ 2021;374:n1898 | doi: 10.1136/bmj.n18982
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