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Case presentation

H.F
▷ 43 years old cystic fibrosis lung transplant recipient

▷ Bilateral lung transplantation 2004

▷ Bronchial anastomosis stenosis, stent insertion 2005

▷ FEV1 is stable (70%), several respiratory infections

▷ Other issues: DM, HTN, dyslipidemia

▷ SEVERE CKD (DM+CNI toxicity) – hemodialysis 2017
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Case presentation

H.F
▷ 11/2018 – pulmonary edema

▷ Admitted to ICCU, EKG marked STD, troponin 2000

▷ Coronary angiography d/t NTEMI with 3VD with DES to 
LAD+CX

▷ Impending autoamputation of tows

▷ Severe PVD 12/2018 in CTA, refused to amputation
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Is this phenomenon common 
among our patients?
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1.
INTRODUCTION
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▷ Despite improved survival, morbidity and mortality are still high 

▷ CVD is the leading cause of death following renal transplantation

▷ Among  liver transplant recipient it is second only to malignancy 

▷ In a recent study, 20.2% of patients developing at least one major CV 
event within a median of 49 months (liver transplant recipients)
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What do we know about LTR and CVD

▷ CVD accounts for approximately 13% of early mortality (within 30 days)

▷ 5% of mortality beyond 30 days

▷ Lower prevalence of CV risk factors prior to transplantation

▷ The lower incidence of CV events is at least in part due to the shorter 
survival

▷ The effects of CVD on lung transplantation outcomes was found to be 
safe

▷ Routine screening is performed in most centers
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What do we know about LTR and CVD

▷ Rising recipient age and number of lung transplantation procedures
increasing interest in CVD related morbidity and mortality

▷ Our aims
To assess the incidence of de novo CVD among LTR and to identify 
specific risk factors for CVD
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2.
OUTCOMES & RESULTS
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▷ A single tertiary center retrospective cohort study (2003-2019)

▷ Inclusion criteria:
• Patients ≥18 years LTR 
• No prior  known cardiovascular disease
• Survived the early post-transplant period (6 months)

▷ Exclusion criteria:
• Re-transplantation
• Heart-lung transplantation
• known prior atherosclerotic complications (≥50% stenosis, PVD, 

CVA)
• Prothrombotic state
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Outcomes

▷ PRIMARY

composite of any MACE:
ACS, coronary revascularization, CVA/TIA, 
PVD and death

▷ SECONDARY

Composite endpoints separately

overall survival

12



Results

▷ 369 patients without known CVD prior to transplantation 
met our inclusion criteria

▷ Patients’ mean age was 50.8± 13.4 years old, 42.2% were 
females

▷ Median follow up time was 54.9 months

13



14

Patient’ characteristics



15

Patient’ characteristics



MACE
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2

21

7

10

6

Total MACE

ACS (STEMI - 2, NSTEMI - 2, UA - 2)

PVD

CVA (Ischemic- 5, Hemorrhagic - 3, TIA - 2)

Invasive coronary artery procedure



Risk factors for adverse cardiovascular events
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incidence of any major adverse

cardiovascular event (MACE)

Odds ratio

(OR)

Confidence

interval (CI)

P value

Yes (%) No (%)

Total number 21 (5.7) 348 (94.3)

Age 53.313.1 50.613.4 1.01 0.98-1.05 0.37

BMI, Kg/m2 25.36.0 24.45.4 1.03 0.95-1.11 0.47

Female sex 12 (57.1) 144 (41.4) 1.8 0.77-4.6 0.15

HTN 16 (76.2) 205 (58.9) 2.2 0.8-6.2 0.11

DM 14 (66.7) 173 (49.7) 2.0 0.79-5.1 0.13

Dyslipidemia 12 (57.1) 138 (39.7) 2.0 0.83-4.94 0.11

Smoking History 13 (61.9) 169 (54.0) 1.3 0.55-3.43 0.48

Chronic kidney disease 10 (47.6) 138 (39.7) 1.3 0.57-3.3 0.47

Indication for

transplantation

Obstructive 7 (33.3) 95 (27.3) 1.3 0.52-3.4 0.54

ILD 8 (38.1) 120 (34.5) 1.1 0.47-2.89 0.73

CF 3 (14.3) 50 (14.4) 0.9 0.28-3.4 0.64

Bronchiectasis 0 31 (8.9) 0.15

Mortality (%) 12 (57.1) 133 (38.2) 2.1 0.88-5.2 0.08

Median survival (monthsSD) 1195.9 1158.3 0.57



Pre and post transplantation risk factors for MACE
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incidence of any major

adverse cardiovascular

event (MACE)

Odds

ratio (OR)

Confidence

interval (CI)

P value

Yes (%) No (%)

Pre-transplantation risk factors
Pre-transplant

HTN

3 (14.3) 78 (22.4) 0.57 0.16-2.0 0.28

Pre-transplant

DM

5 (23.8) 80 (23.7) 1.0 0.37-2.9 0.55

Pre-transplant

dyslipidemia

4 (19.0) 75 (21.6) 0.85 0.28-2.62 0.52

Post-transplantation risk factors
Post-transplant

HTN

13 (61.9) 127 (36.5) 2.82 1.1-7.0 0.02

Post-transplant

DM

9 (42.9) 93 (26.7) 2.05 0.83-5.03 0.1

Post-transplant

dyslipidemia

8 (38.1) 63 (18.1) 2.7 1.1-7.0 0.03



19

All cohorts

(%)

incidence of any major

adverse cardiovascular

event (MACE)

Odds

ratio

(OR)

Confidence

interval (CI)

P value

Yes (%) No (%)

BP

lowering

therapy

175 (47.7) 10 (47.6) 184

(52.9)

0.81 0.33-1.95 0.64

Glucose

lowering

therapy

161 (43.6) 12 (57.1) 149

(42.8)

1.7 0.73-4.33 0.19

LDL

lowering

therapy

125 (33.9) 11 (52.4) 114

(32.8)

2.2 0.93-5.4 0.06

Anti-

platelet

therapy

204 (55.3) 16 (76.2) 188 (54) 2.72 0.97-7.59 0.04

Anti-

coagulant

therapy

39 (10.6) 3 (14.3) 36 (10.3) 1.4 0.4-5.14 0.38

mTOR

inhibitors

68 (18.4) 7 (33.3) 61 (17.5) 2.3 0.91-6.07 0.07

Pre and post transplantation risk factors for MACE



3.Discussion
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Discussion

▷ We found a low incidence of MACE, occurring in 5.7% of patients

▷ Long follow up time: median 54.9 months, mean 62 months

▷ There were no recorded cardiovascular-related fatalities

▷ A trend towards higher mortality rates in the group of patients who 
experienced MACE, with an odd ratio of 2.1

▷ For comparison: CVD is the leading cause of death among U.S adults 
with a prevalence of 9% overall
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Unique study population

▷ Exclusion of patients 
with obstructive CAD

▷ 68% - non-obstructive 
angiography

▷ low risk cohort

Causes of death

▷ ISHLT: 
chronic rejection, infection 
and malignancy being the 
most common causes of 
mortality 

Survival

▷ Shorter survival, 
estimated as 22% in 
10-years

▷ compared with 
approximately 50-
60% 10-year survival 
in heart, kidney and 
liver recipients 
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Why are we different



Risk factors contribution

▷ Only HTN and dyslipidemia diagnosed post-transplantation were 
associated with an increased risk for MACE

▷ Among kidney & liver recipients – similar results

▷ What about DM?  - No correlation with higher incidence of MACE 

▷ Possible reasons: shorter survival? early and aggressive treatment?
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Immunosuppressive regimen

▷ Lifelong 3-4 drugs 

▷ Many adverse events which are risk factors for CVD

▷ Intensity of immunosuppression is much higher than in other SOTR
and yet…

▷ mTOR inhibitors had a tendency for increased risk for CVD with an OR 
of 2.3 (marked hyperlipidemia and HTN) 

▷ No RCTs regarding this issue
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Conclusions

▷ We demonstrated low incidence of MACE among LTR

▷ Risk factors associated with MACE are HTN & dyslipidemia post 
transplantation

▷ Immunosuppressive regimen, though intense and atherogenic, does not 
dramatically affect the incidence of MACE in LTR

▷ We should monitor our high risk group carefully, especially those with 
prolonged survival, and choose wisely primary prevention protocol
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Limitations & strengths

Limitations

▷ Retrospective single center

▷ Difficulty to assess cause-and-effect relationship between 
variables

▷ Missing data regarding other risk factors (family history) 

Strengths

▷ Large number of transplanted patients

▷ Low possibility of missed events

▷ Long term follow up
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Future studies

MACE in LTR with CAD Calcium score
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