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•Welcome and 
Introductions
• STS Updates
•AQO 2023
•Dr. Kiernan
•User Feedback



The Intermacs Data Warehouse Team

Rama Rudraraju, PhD,  Director of Programming, Intermacs Data Warehouse

Maceo Cleggett , Clinical Data Analyst , Intermacs Data Warehouse

Jeanne Anne Love, Patient Management Director, Intermacs Data Warehouse

John Pennington, MSHI, Senior Data Manager, Intermacs Data Warehouse

Chase Lenderman, Application Developer, Intermacs Data Warehouse



Contact Information
Kathryn Hollifield, BSN, RN  STS National Database 
Manager, Intermacs and Pedimacs
• khollifield@sts.org
Patricia Potter, BSN, RN,  Intermacs Data 
warehouse Manager of Clinical Affairs
• patricia.potter@kirso.net 

 Database Operational Questions
• intermacsfaq@sts.org

mailto:khollifield@sts.org
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AQO Registration Is Open! 



Upcoming Intermacs Webinars

Intermacs User Group Webinar

•October 25th@ 1 pm CT





PreImplant form



Implant form



Explant form



Death form  



Implant Discharge form 



Open Discussion

Please use the Q&A 
Function. 

We will answer as many 
questions as possible.

We encourage your 
feedback and want to 

hear from you!



 THANK YOU FOR JOINING!



Kirklin Institute for Research in Surgical Outcomes

STS-Intermacs & Pedimacs User’s Webinar

Early Acute Right Heart Failure:
RVAD use in LVAD Recipients

Michael Kiernan, MD, MS, MBA
Associate Professor of Medicine, TUSM

Associate Chief, Division of Cardiology, Tufts Medical Center



•Define the incidence of right heart failure
•Differentiate types of right ventricular 

assist devices
•Describe outcomes following RVAD 

implant

Objectives



Improving AE Profile with Current Technologies: 
Adverse events by device type

GIB CVA

Infxn RHF

Teuteberg. Ann Thorac Surg 2020;109:649



Incidence of early RHF
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Functional capacity after LVAD implantation:
20% with persistent NYHA III/VI symptoms 

Mehra. NEJM 2018;378:1386

Proportion of Patients who are NYHA I or II over Time



• Given known worse survival of BiVAD recipients, there is 
generally a preference to avoid RVAD unless it is clearly 
necessary – inexact science
• Ability to identify right heart failure (RHF) prior to or during 

LVAD implant that is severe enough to warrant an RVAD is 
imprecise
• Many patients with marginal RV function are deemed days to 

weeks after initial LVAD to warrant 2nd procedure – sequential 
RVAD
• Decision-making further complicated by choice of temporary of 

durable (off-label) RVAD, depending on expected duration of 
support
• No commercially available FDA approved DURABLE RVADs!

The Vexing Problem of Right Heart Failure



Prediction: is really difficult!!

ROCs for RHF Models

Kalogeropoulos JHLT 2015;34(12):1595

AUC of 0.5 suggests no discrimination (test not helpful)
0.7 to 0.8 considered acceptable
0.8 to 0.9 considered excellent
> 0.9 considered outstanding.



All Patients 
(N=11,162)

Primary CF-LVAD 
(N=9976)

Any RVAD (5.2%) 
(N=521)

1,186 Patients
• 610 pulsatile LVAD
• 323 pulsatile BiVAD
• 253 TAH

No RVAD (94.8%) 
(N=9455)

Early RVAD (≤ 14 d) 
(3.9%)

(N=386)

INTERMACS study cohort (6/2006-3/2015)

Kiernan ISHLT 2017Kiernan Circ Heart Fail 2017;10



P ≤ 0.0001
No RVAD
RVAD

Survival for CF-LVAD recipients with and without early RVAD

82%

73%

53%

96%

72%

44%

61%

1

36%

Hazard Ratio
(95% CI) P Value

Adjusted 2.76 
(2.34, 3.24) <.0001

Kiernan Circ Heart Fail 2017;10



Estimated probability of RVAD within 14 days of CF-LVAD

<1% 1-5% 5-10% ≥10%
TOTAL N  1359 6618 1304 695

Creatinine (mg/dL) Median 1.2 1.3 1.4 1.5
Total Bili (mg/dL) Median 0.8 1 1.5 2
INR Median 1.1 1.2 1.4 1.4
WBC (x103/µL) Median 7 7.6 9.2 11.6

RAP Median 8 12.3 17 18.6
PA pulse pressure Median 28 25 21.1 17.1
Stroke volume 
(x100)

Median 5.8 4.7 4.1 3.9

LVEDD Median 7.2 6.8 6.5 6.2

Patient characteristics by prediction of risk

Kiernan Circ HF 2017;10



Receiver operating characteristic for early RVAD INTERMACS model

AUC = 0.78

Kiernan Circ Heart Fail 2017;10



Kirklin. JHLT 2015;34(12):1485.

Survival following LVAD and BIVAD implantation



Temporary mechanical circulatory support device options 
for acute right ventricular support

Kapur NK. Circulation 2017;136:314.
Perfusion. 2012 Jan;27(1):65-70
Journal of Biophotonics, Volume: 13, Issue: 10: 10 July 2020



Durable mechanical circulatory support device options for 
acute right ventricular support

Lavee. JHLT 2018;37:1399

N=14



STS INTERMACS Quarterly Quality Assurance Report (2023 Q1)

Other durable mechanical circulatory support devices for 
right ventricular support



Ahmed. Ann Thorac Surg 2023;116:383-91

Updated Analysis of RVAD Use and Outcomes from INTERMACS:
Focus on Timing and Device Type

5.6%

8.5% 7.6%

Sequential = separate 
surgical encounter
Concurrent = same 
surgical encounter

32%68%



Risk of death over time by cause

Kirklin. JHLT 2014;33:555-564.



Prevalence of RVAD use over time



HR=3.95 (3.66-4.26)

Worse Survival following BiVAD vs LVAD alone

Ahmed. Ann Thorac Surg 2023;116:383-91

Missing: Comparison of 
survival by era



HR=1.28 (0.9-1.81)

Survival following Concurrent BiVAD: Temporary vs Durable 
(Device Type: No survival difference)

Ahmed. Ann Thorac Surg 2023;116:383-91

No statistical adjustment made for 
differing patient characteristics



HR=0.84 (0.57-1.24)

Survival Sequential BiVADs: Temporary vs Durable

Missing: Time to RVAD 
implant (hours, days, 
weeks?)

(Device Type: No survival difference)

Ahmed. Ann Thorac Surg 2023;116:383-91



HR=2.49 (1.5-4.14)

Survival Durable BiVADs: Concurrent vs Sequential
(Device Timing: lower survival with delayed implant)

Ahmed. Ann Thorac Surg 2023;116:383-91



HR=1.51 (1.3-1.75)

Survival Temporary BiVADs: Concurrent vs Sequential
(Device Timing: lower survival with delayed implant)

Ahmed. Ann Thorac Surg 2023;116:383-91



Ahmed. Ann Thorac Surg 2023;116:383-91

Outcomes in temporary RVAD recipients

56% 83%



HR=1.59 (1.34-1.87)

Ahmed. Ann Thorac Surg 2023;116:383-91

Survival BiVADs: Concurrent vs Sequential
Adjusted for baseline characteristics (Propensity Matched)

Missing: timing of subsequent 
operation



Concurrent vs Sequential: 3m Adverse Events
Temporary RVADs

Ahmed. Ann Thorac Surg 2023;116:383-91



Concurrent vs Sequential 3m Adverse Events: 
Durable RVADs

Ahmed. Ann Thorac Surg 2023;116:383-91



• Incidence of RVAD use: 5.6% - stable over time
• Majority (68%) are concurrent with index surgery
• Majority (91%) temporary
• Mortality high in RVAD recipients (6m month survival 

63%) – 60% more likely to die than those with isolated 
LVAD within a year
• AE (bleeding, cva, infection, renal failure) more 

common in RVAD recipients

Conclusions



Kirklin Institute for Research in Surgical Outcomes

Questions?

Michael Kiernan, MD, MS, MBA
Associate Professor of Medicine, TUSM

Associate Chief, Division of Cardiology, Tufts Medical Center
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