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Patients undergoing heart transplant are at high risk for vasodilatory shock in the postoperative period, due to a combination of vascular dysfunc-

tion from end-stage heart failure and inflammatory response to cardiopulmonary bypass and, increasingly, long-term exposure to nonpulsatile

blood flow in those who have received a left ventricular assist device as a bridge to transplant. Patients who have this vasoplegic syndrome,

which may be refractory to traditional agents used in the treatment of shock, are vulnerable to organ dysfunction and death. Angiotensin II

(ANG-2) is of increasing interest as an adjunct to traditional therapy, both for improvement in blood pressure and for sparing the use of high-

dose catecholamine vasopressors. This case series describes the use of ANG-2 in 4 clinical scenarios for the treatment of shock due to heart trans-

plant surgery, supporting its use in this role and justifying further prospective studies to clarify the appropriate place for ANG-2 in the hierarchy

of adjunctive therapies.
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HYPOTENSION IS likely to affect 20% or more of criti-

cally ill cardiac surgery patients postoperatively, though esti-

mates vary.1,2 The causes may be multifactorial but are

predominantly vasodilatory, driven by the systemic inflamma-

tory response to extracorporeal circulation during cardiopul-

monary bypass (CPB). Patients undergoing heart transplant

are at high risk for this condition, potentially due to vascular

dysfunction from end-stage heart failure and, increasingly,

from long-term exposure to nonpulsatile blood flow in those

who have received a continuous-flow left ventricular assist

device (CFLVAD) as a bridge to transplant.3,4 In recent retro-

spective studies, 11%-to-35% of orthotopic heart transplant

(OHT) patients are vasoplegic after their surgery, with perhaps

one-quarter of those patients requiring multiple vasopressors.3-

5 As with other causes of shock, severe cases of vasoplegia
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after CPB among OHT patients result in increased risk of mor-

bidity and death.3-6 The syndrome typically is managed by

aggressive fluid resuscitation, catecholamines, and arginine

vasopressin (AVP). To mitigate the adverse effects of exces-

sive intravenous fluid and high doses of vasopressors, in

refractory cases, clinicians often turn to adjunctive therapies

including methylene blue, hydroxocobalamin, or high-dose

ascorbic acid to improve blood pressure. Although these treat-

ments are supported by evidence of varying quality, they are

sometimes insufficient to restore target mean arterial pressure

(MAP).1,2 Angiotensin II (ANG-2) is of increasing interest in

this role.

Angiotensin II affects arterial and venous vasoconstriction

directly via receptors in vascular smooth muscle, in addition to

its role in the renin-angiotensin-aldosterone system (RAAS) in

regulating aldosterone and plasma volume.7 In the Angiotensin

for the Treatment of High-Output Shock (ATHOS) trials, the

addition of ANG-2 to catecholamine and AVP was shown to

increase MAP in patients with vasodilatory shock, allowing

reduction in doses of other vasopressor agents.7,8 The Angio-

tensin II for the Treatment of High-Output Shock 3 (ATHOS-

3) trial primarily enrolled patients with septic shock, but 19

patients with postoperative vasoplegia were included. Target

MAP was achieved in 9 of 10 in the ANG-2 group, compared

to 0 of 9 in the placebo group.9 Since publication of that trial,

ANG-2 has been described for vasoplegia after CPB in a small

number of case reports, including 2 OHTs.10-12 Theoretically,

ANG-2 may be of particular benefit after CPB, because the

procedure bypasses pulmonary circulation and therefore angio-

tensin-converting enzyme (ACE), which is required for the

conversion of ANG-1 to ANG-2.2 The inflammatory cascade

provoked by CPB also may deplete or inhibit ACE, leading to

further endogenous ANG-2 deficiency, which is associated

with increased shock and mortality in the setting of sepsis.13

Orthotopic heart transplant recipients are especially suscep-

tible to hemodynamic variability and insufficient systemic per-

fusion in the immediate postoperative period, and may not

tolerate aggressive volume expansion or high doses of vaso-

pressors.3 This case series describes the authors’ experience

with ANG-2 as an adjunct to traditional therapy in 4 clinical

settings for the treatment of shock at various stages of heart

transplant surgery.
Case Series (Summarized in Table 1)

Case 1

A 62-year-old man, with end-stage nonischemic cardiomy-

opathy treated with a Heartmate III LVAD as a bridge to trans-

plant (BTT) 22 months prior, presented as a candidate for

OHT. His medical history was remarkable for rheumatoid

arthritis on methotrexate and hydroxychloroquine, right ven-

tricular dysfunction after LVAD, and Serratia marcescens

driveline infection, taking suppressive trimethoprim-sulfa-

methoxazole at the time of admission. He was deemed an

appropriate candidate for transplant, with high risk for bleed-

ing and vasoplegia due to long-term LVAD support. Once the
donor heart was acquired, the patient underwent his second

sternotomy with LVAD explant, OHT, and implanted cardi-

overter-defibrillator (ICD) removal. Cardiopulmonary bypass

time was 348 minutes, and ischemic time was 259 minutes.

There were dense adhesions throughout the mediastinum and

pericardium, leading to significant bleeding and coagulopathy

that required numerous units of blood product and factor

replacement. After reperfusion, the transplanted heart demon-

strated biventricular dysfunction by transesophageal echocar-

diography (TEE), requiring dobutamine, milrinone, inhaled

epoprostenol, and placement of a percutaneous intra-aortic bal-

loon pump (IABP) to be weaned from CPB. After discontinua-

tion of bypass, the patient remained significantly hypotensive

due to mixed shock, with MAPs in the 50s despite 0.29 mg/kg/

min of norepinephrine (NE) and 0.06 units/min of AVP, so

treatment was initiated with ANG-2 (Fig 1, A), in addition to

ongoing resuscitation. As ANG-2 was titrated upward to 60

ng/kg/min, 2 mg/kg of methylene blue also were given, which

together permitted a 10% reduction in the dose of other vaso-

pressors. The sternotomy could not be closed due to right ven-

tricular dysfunction with profound vasoplegia, so the patient

was taken to the intensive care unit (ICU) with an open chest.

On arrival to the ICU, MAP was 70, cardiac index (CI) was

2.3, and systemic vascular resistance (SVR) was 1050 dyn/s/

cm5, though these numbers were labile. Angiotensin II was

continued in the ICU at the manufacturer-recommended main-

tenance dose of 40 ng/kg/min14 and abruptly discontinued after

about 4 hours in the ICU, without a significant change in

hemodynamics. Repeat TEE demonstrated no significant

change in cardiac function. During the ICU resuscitation

period, the patient was treated for bleeding, coagulopathy, and

mixed cardiogenic and vasodilatory shock. He did not receive

any form of anticoagulation during the ANG-2 infusion. He

experienced a kidney injury (creatinine 2.3 mg/dL on postopera-

tive day [POD] 2 compared to baseline 1.3 mg/dL) that did not

require renal replacement therapy (RRT). Chest

closure was undertaken on transplant POD 3, and the IABP was

discontinued on POD 4. He continued to require intermittent

inotrope and vasopressor over the next several days, and was

extubated on POD 7. Remaining vasopressors were discontin-

ued by POD 8, and inotropes within the next week. His hospital

course was complicated by left eye vision impairment, attrib-

uted to ischemic optic neuropathy, an incidentally discovered

asymptomatic subdural hematoma, and pseudoaneurysm at the

IABP groin site requiring surgical repair. He was discharged

home from the hospital on POD 28.

Case 2

A 61-year-old man, with end-stage ischemic cardiomyopa-

thy treated with a HeartMate III LVAD as a BTT 18 months

prior, presented as a candidate for OHT. His recent medical

history was remarkable for right ventricular dysfunction after

LVAD, chronic kidney disease stage 3, and ventricular tachy-

cardia. He was deemed appropriate for heart transplant but at

high risk for bleeding and vasoplegia due to long-term LVAD

support. Once the donor heart was acquired, the patient



Table 1

Case Summary

Case 1 Case 2 Case 3 Case 4

Age (y), sex 62, male 61, male 69, male 60, male

Primary diagnosis NICM ICM ICM NICM

Prior treatment HM3 LVAD BTT CABG, HM3 LVAD BTT CABG twice,

long-term milrinone

HM3 LVAD BTT

Sternotomy # 2 3 3 3

Ischemia time 259 min 181 min 194 min 226 min

Just prior to starting ANG-2:

Vasopressor support NE 0.29 mg/kg/min

AVP 0.06 units/min

NE 0.11 mg/kg/min

AVP 0.04 units/min

EPI 0.03 mg/kg/min

NE 0.29 mg/kg/min

AVP 0.03 units/min

EPI 0.06 mg/kg/min

NE 0.06 mg/kg/min

AVP 0.04 units/min

EPI 0.04 mg/kg/min

MAP (mean of last 3) 59 mmHg 59 mmHg 70 mmHg 71 mmHg

ANG-2:

Time initiated 1 h after wean from CPB 1.5 h before wean from CPB 10 hours after ICU arrival,

13 h after CPB

45 min after wean

from CPB

Dose range 10-60 ng/kg/min 2.5-60 ng/kg/min 5-30 ng/kg/min 5-80 ng/kg/min

Duration 12 h 34 h 20 h 29 h

Adjunctive therapies for vasoplegia:

Prior to ANG-2 - - Hydroxocobalamin 5 g -

After ANG-2 Methylene blue, 2 mg/kg Methylene blue, 1.5 mg/kg

Hydroxocobalamin, 5 g

- -

Other hemodynamic support

required during ICU stay

IABP

Milrinone

Dobutamine

Epinephrine

Inhaled epoprostenol

IABP

Milrinone

Inhaled epoprostenol

IABP

Milrinone

Inhaled epoprostenol

Milrinone

Inhaled epoprostenol

Major complications Open chest owing to

poor hemodynamics

Ischemic optic neuropathy

Subdural hematoma

IABP insertion site

pseudoaneurysm

Re-exploration (bleeding)

Open chest owing to

poor hemodynamics

Renal failure

Respiratory failure, reintubation

VAP

Femoral cannulation site dehiscence

Liver injury Agitated delirium

Discharge date POD 28 POD 49 POD 15 POD 22

Abbreviations: ANG-2, angiotensin II; AVP, arginine vasopressin; BTT, bridge to transplant; CABG, coronary artery bypass; CI, cardiac index; CPB,

cardiopulmonary bypass; EPI, epinephrine; HM3, HeartMate III; IABP, intra-aortic balloon pump; ICM, ischemic cardiomyopathy; ICU, intensive care unit;

LVAD, left ventricular assist device; MAP, mean arterial pressure; NE, norepinephrine; NICM, nonischemic cardiomyopathy; POD, postoperative day; SVR,

systemic vascular resistance; VAP, ventilator-associated pneumonia.
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underwent his third sternotomy for LVAD explant, OHT, and

ICD removal. Cardiopulmonary bypass time was 448 minutes,

and ischemic time was 181 minutes. The dissection was com-

plicated by dense adhesions throughout the mediastinum and

pericardium, requiring CPB to be performed peripherally

through femoral cannulae. He had severe coagulopathy during

the surgery, requiring numerous units of blood product and

factor replacement, and experienced significant hypotension

while still on CPB due to hemorrhage and vasoplegia. With

MAPs in the 50s despite ongoing resuscitation and treatment

with NE and AVP, ANG-2 was added and titrated up to 60 ng/

kg/min (Fig 1, B). After reperfusion, the transplanted heart

demonstrated biventricular dysfunction by TEE, requiring mil-

rinone, epinephrine, inhaled epoprostenol, and percutaneous

placement of an IABP to facilitate weaning from bypass. The

patient continued to experience wide fluctuations in MAP and

SVR, and was given 1.5 mg/kg of methylene blue, and 5 g of

hydroxocobalamin 1 hour later. He presented to the ICU with

MAP 63, CI 1.6, and SVR 1210 dyn/s/cm5, though SVR was
extremely labile. He was treated for mixed cardiogenic, hem-

orrhagic, and vasodilatory shock, with bleeding coagulopathy.

The ANG-2 dose was not increased above 60 ng/kg/min

because the treatment team did not anticipate significant addi-

tional benefit in this case. Vasopressor doses stabilized within

3 hours of ICU arrival. Despite factor and blood product

replacement, increasing chest tube output required the

patient’s return to the operating room for re-exploration about

6 hours after arrival to the ICU. He was found to have diffuse

mediastinal bleeding, with moderate-sized mediastinal and

pericardial hematomas, which were evacuated. Right ventricu-

lar dysfunction prevented closure of the sternotomy, and he

was returned to the ICU with an open chest. The ANG-2 was

tapered gradually over the next 18 hours, with the initial down-

ward titrations requiring increases in NE to maintain MAP

>65 mmHg. He received 450 units/h of heparin during the lat-

ter part of the ANG-2 infusion for use with the IABP. Notably,

he became oliguric, requiring continuous renal replacement

therapy (CRRT) by POD 3 for management of volume



Fig 1. Hemodynamic response to angiotensin II. ANG-2, angiotensin II; MAP, mean arterial pressure; NEE, norepinephrine equivalent.
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overload. Sternal closure occurred on transplant POD 5, and

IABP was discontinued the following day. The patient was

extubated from his initial surgery on the morning of POD 7

but became progressively hypoxic, requiring reintubation that

same day. Hypoxia was attributed to a combination of Escheri-

chia coli ventilator-associated pneumonia, persistent secre-

tions that required clearance by bronchoscopy, and continued

hypervolemia, which was managed by CRRT. He was extu-

bated successfully on transplant POD 14. He required no fur-

ther vasopressor or inotropic support and was transitioned to

intermittent hemodialysis. His admission was complicated fur-

ther by atrial and ventricular tachyarrhythmias, and complex

infection of the right groin incision from cannulation for CPB,

with findings suggestive of seroma infected by Pseudomonas

aeruginosa and Candida albicans requiring surgical debride-

ment. He had pancytopenia attributed to his immunosuppres-

sant therapy, and significant deconditioning. The patient was
discharged from the hospital to rehabilitation on POD 49, and

completed a lengthy stay in a rehabilitation facility. He contin-

ues to receive outpatient intermittent hemodialysis.

Case 3

A 69-year-old man, with end-stage ischemic cardiomyopa-

thy on home milrinone after 2 previous coronary artery bypass

procedures, 23 years prior and 10 years prior, presented as a

candidate for OHT. Other pertinent history included diabetes

mellitus with most recent A1C test 7.5%, and obstructive sleep

apnea requiring continuous positive airway pressure during

sleep. He was found to be an appropriate candidate, and once

the donor heart was acquired underwent his third sternotomy

for OHT and ICD removal. The CPB time was 225 minutes,

and ischemic time was 194 minutes. The dissection was com-

plicated by dense adhesions throughout the mediastinum and
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pericardium, with operative bleeding requiring 2 units of plate-

lets and 2 units of fresh frozen plasma. After reperfusion, the

transplanted heart adequately supported circulation with the

aid of epinephrine, milrinone, and inhaled epoprostenol, and

he was weaned from bypass. However, TEE demonstrated

biventricular dysfunction after chest closure, so a percutaneous

IABP was placed. In addition to inotropic support, he arrived

at the ICU on 0.18 mg/kg/min of NE and 0.04 units/min of

AVP. His MAP was 64 mmHg, CI was 2.8, and SVR was 785

dyn/s/cm5. He developed severe lactic acidosis due to mixed

shock, with peak lactate 16 mmol/L (reference range 0.36-

1.25). He was given resuscitative fluids, 3 units of packed red

blood cells to maintain hemoglobin greater than 8 mg/dL, and

5 g of intravenous hydroxocobalamin. Although serial TEE

demonstrated small incremental improvements in ventricular

function, he required increasing doses of NE to maintain MAP

>65, eventually reaching 0.3 mg/kg/min. He was felt to be

resuscitated adequately and ongoing hypotension was attrib-

uted to vasoplegia. Angiotensin II was started 10 hours after

arrival to the ICU to decrease the catecholamine requirement,

and titrated upward to 30 ng/kg/min, allowing NE to be dis-

continued (Fig 1, C). He did not receive any form of anticoa-

gulation during the ANG-2 infusion. By POD 2,

improvements in ventricular function allowed the IABP to be

removed. The ANG-2 and AVP were discontinued by POD 3

and the patient was extubated. He experienced a kidney injury

on POD 2-to-3 (creatinine 1.8 mg/dL, compared to baseline

1.0 mg/dL) that did not require RRT. Plasma renin activity

was found to be 27 ng/mL/h during the ANG-2 infusion (refer-

ence range 0.29-1.9 ng/mL/h), and was 20 ng/mL/h about 8

hours after discontinuation of ANG-2. He continued to receive

inotropic support until POD 7. His admission was complicated

by liver injury attributed to shock, and thrombocytopenia,

which resolved by the time of discharge. He was discharged

home from the hospital on POD 15.

Case 4

A 60-year-old man, with end-stage nonischemic cardiomy-

opathy treated with a HeartMate III LVAD as a BTT 19

months prior, presented as a candidate for OHT. This would

be his third sternotomy, including re-exploration after previous

LVAD placement due to delayed tamponade, on POD 7. Fur-

ther medical history included lupus anticoagulant with a his-

tory of 2 pulmonary embolisms, and morbid obesity treated by

laparoscopic gastric sleeve procedure 2 years prior. Body mass

index at the time of admission was 33. He was deemed appro-

priate for transplant. Once the donor heart was acquired, the

patient underwent LVAD explant, OHT, and ICD removal.

Cardiopulmonary bypass time was 279 minutes, and ischemic

time 226 minutes. The dissection was complicated by dense

adhesions throughout the mediastinum and pericardium, lead-

ing to significant bleeding and coagulopathy. He received mul-

tiple units of blood product and factor concentrate. After

reperfusion, the transplanted heart demonstrated normal biven-

tricular function with the addition of epinephrine, milrinone,

and inhaled epoprostenol, and he was weaned successfully
from bypass. However, he remained vasoplegic, with SVR dip-

ping below 500 dyn/s/cm5. Subsequently, NE, AVP, and then

ANG-2 were initiated (Fig 1, D). He presented to the ICU with

MAP 66 mmHg and CI 2.6 L/min/m2 with resuscitation ongo-

ing, and SVR 700 dyn/s/cm5, supporting vasoplegia as a sig-

nificant contributor to his hypotension. He had significant

lactic acidosis, peaking at 11.8 mmol/L. Hemoglobin remained

greater than 8 mg/dL during this time without a requirement

for transfusion. Each additional titration of ANG-2, up to 60

ng/kg/min, allowed a reduction in NE dose for 60-to-90

minutes. He reached his maximum vasopressor requirement

around 12 hours after arrival to the ICU. A fever of 102.1˚F

prompted the addition of broad-spectrum antibiotics. As his

vasopressor requirement improved over the next several hours

of resuscitation, ANG-2 was titrated downward from 80-to-40

ng/kg/min, requiring a marked temporary increase in NE to

maintain MAP >65. Angiotensin II was discontinued within

24 hours of ICU arrival. He did not receive any form of antico-

agulation during the ANG-2 infusion. The patient was extu-

bated on POD 1, but experienced significant agitated delirium

over the next 1-to-2 days. Vasopressors were required inter-

mittently until POD 4; antibiotics were discontinued once

shock was resolved. Inotropic support continued until POD 13.

He experienced a kidney injury late in the hospital course (cre-

atinine 1.6 mg/dL on POD 18 compared to baseline 0.9 mg/

dL) that did not require RRT. The hospital admission was

complicated further by thrombocytopenia, which was resolved

by the time of discharge home on POD 22. He has since com-

pleted home health rehabilitation.

Discussion

As experienced in this series of heart transplant patients,

vasoplegia associated with CPB can be refractory to available

therapies, leading to significant morbidity. Unfortunately,

treatments for the condition also carry adverse potential.2,7

The patients described each had risk factors for development

of significant vasoplegia after transplant, most notably multi-

ple sternotomies, complicated surgical dissection, ischemic

times greater than 3 hours and, for 3 of the patients, bridge

from CFLVAD.3-6 In the future, with organ demand exceeding

supply, increasing numbers of patients may receive CFLVAD

as a bridge to transplant, likely increasing the prevalence of

vasoplegia.15 Angiotensin II shows promise in its potential to

help restore MAP in this setting and potentially mitigate

adverse effects of other therapies.

The patients described had variable responses to ANG-2

(Fig 1, A-D). However, each case was complicated by multi-

factorial shock and continuous titration of multiple concurrent

therapies, making precise analysis difficult. Patients in case 1

and case 2 received methylene blue or hydroxocobalamin after

starting ANG-2, so these therapies likely will remain relevant

as the use of ANG-2 increases. Of note, the patient in case 2

received ANG-2 while still on CPB due to profound vasople-

gia requiring escalating doses of NE and AVP, with the most

complications from surgery. Vasoplegia prior to weaning from

CPB in OHT cases is not reported heavily in the literature, but
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was identified in 16% of heart transplant recipients in a single-

center study, and was associated with reduced 30-day survival,

longer ICU stay, and increased need for CRRT.15 Risk factors

for patients with vasoplegia on CPB were comparable to

patients who developed vasoplegia after CPB, and were felt to

be a predictor of earlier or more severe postoperative hypoten-

sion.15 Having ANG-2 available as an additional titratable

therapy in this setting is potentially valuable.

The complications patients in this group had were typical of

complex OHTs with severe vasoplegia, including renal and

hepatic injury, prolonged intubation, and lengthy hospital

admission3-5 and, therefore, were difficult to tie directly to

ANG-2 use. The OHT patients with severe vasoplegia are also

more likely to require ICU management with an open chest in

the ICU due to hemodynamic instability and temporary

mechanical support due to ventricular dysfunction, and to

require reoperation for bleeding,4,5 as occurred in the authors’

group. Three of the patients overall experienced significant

coagulopathy, a consequence of long-term CFLVAD use and

complex surgical dissection,15 and hemorrhage certainly con-

tributed to multifactorial shock in those cases. Two of the

patients suffered femoral cannulation site complications. It is

unclear if these corresponded to ANG-2 use specifically; surgi-

cal site complications were not a consideration in the ATHOS-

3 trial. One of the authors’ patients suffered ventilator-associ-

ated pneumonia after prolonged intubation. Pneumonia was a

reportable complication in ATHOS-3, but was not higher

among ANG-2 patients compared to placebo.8 Angiotensin II

has a prothrombotic effect at receptors in certain cell types

including the vascular endothelium, thus thrombosis is a

potential concern with use,16 but none of the group experi-

enced a known thrombotic complication. The ischemic optic

neuropathy experienced in patient 1 was likely a complication

of shock rather than thrombosis, a previously reported compli-

cation of vasoplegia after CPB in 1.43 per 10,000 cases.17 It is

unclear whether ANG-2 contributed to thrombocytopenia in

the 3 patients who had this complication, but each had alterna-

tive explanations for thrombocytopenia including significant

operative losses and marrow-suppressing therapy. Despite the

degree of morbidity experienced, it is possible that use of

ANG-2 prevented further complications from severe vasople-

gia in these patients, though prospective studies are necessary

to determine the likelihood of this.

As discussed, ANG-2 could be of unique benefit in the treat-

ment of vasoplegia due to CPB, because the combination of

inflammation and a functional compartmentalization of ACE

during CPB may result in a relative ANG-2 deficiency.2,13

However, it is unclear to what degree this is true or relevant in

the case of heart transplant surgery. The RAAS is deranged in

most patients with end-stage heart failure, who typically have

elevated renin and aldosterone levels, supporting ACE inhibi-

tors as a mainstay of therapy in that population.18 Interestingly,

although ACE inhibitor use prior to surgery has been associ-

ated with vasoplegia after CPB, this did not seem to be the

case in studies of patients undergoing OHT.3-6 Renin-angio-

tensin-aldosterone system hormones also may be elevated

chronically in recipients of CFLVAD, despite improved organ
perfusion with the devices, most likely due to lack of pulsatile

flow.18 These elevations in RAAS may affect OHT recipients’

risk of CPB vasoplegia, or their potential responsiveness to

ANG-2. On the other hand, end-stage heart failure and expo-

sure to a ventricular assist device (VAD) are thought to affect

vascular function via elevation in proinflammatory cytokines,

which may be even more pronounced after exposure to donor

antigens during OHT,3,5 potentially promoting a relative

ANG-2 deficiency. The shock state further depletes endoge-

nous vasopressors, including ANG-2.2 The incomplete under-

standing of this process and the complex interplay between

neurohormonal systems makes prediction of effect from ANG-

2 difficult. It is possible that specific RAAS hormone levels

are not relevant to the effectiveness of ANG-2 in a given case.

Of note, the patient in case 3 appeared to have the most dra-

matic hemodynamic response to ANG-2; his plasma renin

activity was elevated markedly both during and after ANG-2

infusion, but other components of the RAAS were not tested.

The observation was confounded by him being the lone patient

without bridge from LVAD, with the least problematic bleed-

ing, and receiving ANG-2 significantly later in his postopera-

tive course. The RAAS component levels were not available

for the other patients in this group.

Overall, this series of cases supported the potential for use

of ANG-2 as an adjunctive therapy in the treatment of shock

resulting from heart transplant throughout the perioperative

period, including during bypass, after weaning from bypass,

and during postoperative ICU management. As shown, it can

be effective for treatment of mixed shock in the sickest

patients, without significant thrombotic complications.

Although some patients appeared to respond to the therapy,

prospective studies are needed to clarify the most appropriate

use of ANG-2 in the treatment of vasoplegia and multifactorial

shock related to OHT, to find its ideal place in the hierarchy of

adjunctive therapies, and identify which patients are most

likely to benefit.
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