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analysis and the large volume of higher quality evidence
indicating harms of HES that have warranted regulatory
restrictions and warnings. Overall, the outcomes of this retro-
spective observational study are of little value when a
randomized controlled trial could have been feasable in
elective cardiac surgery for adults undergoing coronary artery
bypass grafting and/or valve replacement.
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To the Editor:

We thank Dr. Reinhart for his thoughtful comments on our
publication titled “Postoperative AKI and Blood Product
Transfusion After Synthetic Colloid Use During Cardiac
Surgery.”' In his letter, Dr. Reinhart highlights his concerns
on study design and statistical methods used in this retro-
spective study. He also questioned the acute kidney injury
(AKI) criteria from the Society of Thoracic Surgeons (STS).
We agree with Dr. Reinhart that intraoperative synthetic
colloid use still is controversial. However, the Food and Drug
Administration warning was based on intensive care unit use
in the critically ill patient population with high-volume
synthetic colloid. Studies did not identify any differences in
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the incidence of death or AKI in cardiac surgical patients
receiving intraoperative synthetic colloid.”™®

Dr. Reinhart’s group published a prospective study in 6,478
consecutive cardiac surgical patients.” With propensity match-
ing, predominant use of hydroxyethyl starch (HES) 130/0.4
was associated with increased utilization of renal replacement
therapy. He also cited a meta-analysis of 15 randomized trials
with fewer than 1,000 patients evaluating perioperative HES
administration; renal replacement therapy was increased by
HES solutions as a class. Dr. Reinhart and his colleagues,
based on these results, recommended a complete avoidance of
HES solutions such as HES 130/0.4 in cardiac surgery.'’

Dr. Reinhart and his colleagues have ignored the majority of the
studies using synthetic colloid in cardiac surgery. Most of the
studies referenced in his letter to the editor were not carried out in
the cardiac surgical patient population. On the contrary, the
majority of studies in the cardiac surgery population failed to find
an association between the use of HES and postoperative AKI,
blood loss, and mortality.’ Even the HES 130/0.4 or 130/0.42
raw material has been studied and did not have a significant
influence on perioperative blood loss. Moreover, the authors did
not find any effect of tetrastarch raw material composition on
short- and long-term renal function.”

The effects of HES use in cardiac surgery also have been
studied in the pediatric population. Intraoperative use of HES
was associated with a less positive fluid balance.”' ™"
Perioperative hemostasis, blood loss, volume of red blood
cells, and fresh frozen plasma administered, as well as the
number of children who received transfusions, also were
significantly lower in the HES group. No difference was
observed regarding the incidence of postoperative renal failure
requiring renal replacement therapy, morbidity, or mortality,
especially with the intraoperative use of 6% HES 130/0.4 up to
30 mL/kg.'"™"® These results confirm that the use of HES for
volume replacement in children during cardiac surgery with
cardiopulmonary bypass is as safe as albumin. In addition, its
use might be associated with less fluid accumulation.'”

Another comment from Dr. Reinhart is about the AKI criteria
we used in our study. Because we studied the effect of HES on
postoperative AKI in cardiac surgical patients, we believe it is
most appropriate to use STS criteria, and the STS definition is a
more stringent definition adapted and modified from the failure
stage of the Risk, Injury, Failure, Loss, End (RIFLE) criteria.
However, there are studies that use other AKI criteria to evaluate
postoperative AKI. In a recent study of 1,500 patients, the authors
found that the use of HES 6% 130/0.4 for volume replacement
had no association with the 30-day mortality and renal replace-
ment therapy, even based on RIFLE classification, as Dr. Reinhart
recommended, if the hydroxyethyl starch 6% 130/0.4 fluid were
kept below 30 mL/kg,"* which none of our patients exceeded. In
another meta-analysis of 17 randomized studies with a total of
1,230 patients evaluating renal safety of hydroxyethyl starches
130/0.40 in surgical patients (9 of the 17 studies were in cardiac
surgery), no evidence for renal dysfunction was observed using
RIFLE and Acute Kidney Injury Network classifications.”

Abnormal bleeding occurs in more than 10% of patients
undergoing cardiac surgery."” First-generation HES solutions are

associated with increased bleeding and coagulopathy; however,
recent evidence suggests that the effects of modem third-generation
HES solutions on coagulation are similar to those of albumin and
crystalloids in patients undergoing surgery.'” Data from several
large studies have demonstrated that third-generation HES solu-
tions have greatly improved and do not increase risk of kidney
injury, blood loss, transfusion, coagulopathy, or mortality in
cardiac surgical patients.'”"’ Another study demonstrated that
the administration of tranexamic acid in HES 130/0.4 prime
solution study group decreased estimated blood loss and chest tube
drainage in comparison to patients receiving Ringer prime solution
with or without tranexamic acid postoperatively.” Even gelatins
have a safety profile that is noninferior to crystalloids."” It has been
suggested that third-generation HES solutions are safe and
effective for plasma volume expansion during cardiac surgery.'’

The other comments from Dr. Reinhart were on the study
design and statistical methods used in this study. Our study
clearly defined the study goals of comparing 2 different types
of 6% HES and their effects on the development of post-
operative AKI and the need for blood product transfusion in
comparison to patients who did not receive HES. We used the
propensity score methods, which allow one to design and
analyze observational studies transparently. A propensity-
weighted and risk adjusted logistic regression model (using
inverse probability of treatment weighting [IPTW]) was used
in this study. Therefore, all the patients have a final propensity
score. As per Austin's recent work, the [PTW is the best single
method, because stratification requires careful attention to
caliper widths to ensure that that important differences are
not retained inadvertently within each stratum.'® As we stated
in the original study,' the following risk factors were entered
in the model development as candidate variables for predicting
postoperative outcomes with inverse propensity weighting of
intraoperative colloids use: total HES/Voluvan/Hextend, age,
sex, race, category of surgeries, emergency status, chronic
kidney disease stage, crystalloids, body mass index, smoking,
cerebrovascular accident, cerebrovascular disease, cardiogenic
shock, circulatory arrest, previous cardiovascular intervention,
previous coronary artery bypass graft, previous valve sur-
geries, other cardiac intervention, dialysis, last creatinine level,
previous myocardial infarction, congestive heart failure, intra-
aortic balloon pump, ejection fraction, and left main coronary
artery disease. We believe that the statistical methods used in
our study were the most vigorous methods for this type study.

In summary, the results from our study together with a large
body evidence from other published studies as we presented here
have suggested that the third-generation HES solutions have a
better safety profile than the old generation HES solutions and do
not increase the risk for postoperative kidney injury, blood loss,
transfusion, or mortality in cardiac surgical patients.

Funding
This work was supported by the University of California

Davis Health System Department of Anesthesiology and Pain
Medicine, and NIH grant UL1 TR001860.



e60 Letters to the Editor / Journal of Cardiothoracic and Vascular Anesthesia 32 (2018) e55—-e73

Rajika Tobey, MD™

Hao Cheng, MD*"

Mei Gao, MD**

Zhongmin Li, PhD*

J. Nilas Young, MD'

W. Douglas Boyd, MD"

Fuhai Ji, MD'

Hong Liu, MD*

*Department of Anesthesiology and Pain Medicine
University of California Davis Health

Davis, CA

TDepartment of Anesthesiology

The First Affiliated Hospital of Soochow University
Suzhou, China

iDepartment of Anesthesiology

The First Affiliated Hospital of Nanjing Medical University
Nanjing, China

SDepartment of Internal Medicine

University of California Davis Health

Davis, CA

"Department of Surgery

University of California Davis Health

Davis, CA

References

—_

Tobey R, Cheng H, Gao M, et al. Postoperative AKI and blood product
transfusion after synthetic colloid use during cardiac surgery. J Cardio-
thorac Vasc Anesth 2017;31:853-62.

Martin C, Jacob M, Vicaut E, et al. Effect of waxy maize-derived
hydroxyethyl starch 130/0.4 on renal function in surgical patients.
Anesthesiology 2013;118:387-94.

Gillies MA, Habicher M, Jhanji S, et al. Incidence of postoperative
death and acute kidney injury associated with i.v. 6% hydroxyethyl starch

[\

W

use: Systemic review and meta-analysis. Br J Anaesth 2014;112:
25-34.

4 Van Der Linden P, James M, Mythen M, Weiskopf RB. Safety of modern

starches used during surgery. Anesth Analg 2013;116:35-48.

Yanartas M, Baysal A, Aydn C, et al. The effects of tranexamic acid and

6% hydroxyethyl starch (HES) solution (130/0.4) on postoperative bleed-

ing in coronary artery bypass graft (CABG) surgery. Int J Clin Exp Med

2015;8:5959-71.

Vives M, Callejas R, Duque P, et al. Modern hydroxyethyl starch and

acute kidney injury after cardiac surgery: A prospective multicentre cohort.

Br J Anaesth 2016;117:458-63.

7 Ryhammer PK, Tang M, Hoffmann-Petersen J, et al. Colloids in cardiac

surgery-friend or foe? J Cardiothorac Vasc Anesth 2017;31:1639-48.

Joosten A, Tircoveanu R, Arend S, et al. Impact of balanced tetrastarch

raw material on perioperative blood loss: A randomized double blind

controlled trial. Br J Anaesth 2016;117:442-9.

9 Bayer O, Schwarzkopf D, Doenst T, et al. Perioperative fluid therapy with
tetrastarch and gelatin in cardiac surgery—a prospective sequential analysis.
Crit Care Med 2013;4:2532-42.

10 Bayer O, Reinhart K. Acute kidney injury in cardiac surgery patients
receiving hydroxyethyl starch solutions. Crit Care 2015;19:209.

11 Patel J, Prajapati M, Solanki A, et al. Comparison of albumin, hydroxyethyl
starch and ringer lactate solution as priming fluid for cardiopulmonary bypass in
paediatric cardiac surgery. J Clin Diagn Res 2016;10:UC01-4.

12 Van der Linden P, Dumoulin M, Van Lerberghe C, et al. Efficacy and
safety of 6% hydroxyethyl starch 130/0.4 (Voluven) for perioperative
volume replacement in children undergoing cardiac surgery: A propensity-
matched analysis. Crit Care 2015;19:87.

13 Oh HW, Lee JH, Kim HC, et al. The effect of 6% hydroxyethyl starch (130/
0.4) on acute kidney injury in paediatric cardiac surgery: A prospective,
randomized trial. Anaesthesia 2017.

W

(o)}

[>]

14 Momeni M, Nkoy Ena L, Van Dyck M, et al. The dose of hydroxyethyl
starch 6% 130/0.4 for fluid therapy and the incidence of acute kidney
injury after cardiac surgery: A retrospective matched study. PLoS One
2017;12:e0186403.

15 McConnell M, Baisden J, Duncan AE. Pro: Third-generation hydroxyethyl
starch solution is safe and effective for plasma volume expansion during
cardiac surgery. J Cardiothorac Vasc Anesth. 2017.

16 Jacob M, Fellahi JL, Chappell D, et al. The impact of hydroxyethyl
starches in cardiac surgery: a meta-analysis. Crit Care 2014;18:656.

17 Ghijselings I, Himpe D, Rex S. Safety of gelatin solutions for the priming
of cardiopulmonary bypass in cardiac surgery: A systematic review and
meta-analysis. Perfusion 2017;32:350-62.

18 Austin PC. An introduction to propensity score methods for reducing the
effects of confounding in observational studies. Multivariate Behav Res
2011;46:399-424.

http://dx.doi.org/10.1053/j.jvca.2017.12.011

Transcatheter Aortic Valve Replacement With
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Cardiogenic Shock

CrossMark

To the Editor

Mechanical circulatory support devices are a new and
developing class of therapy that requires unique and novel
collaborations among cardiology, anesthesiology, and cardiac
surgeons. In our recent case involving a 67-year-old male who
presented in multisystem organ failure due to cardiogenic
shock and was found to have severe aortic stenosis, moderate
aortic insufficiency, and left ventricular thrombus, we gained
experience working with maximal pharmacologic therapy,
TandemHeart (Cardiac Assist, Inc, Pittsburgh, PA), percuta-
neous balloon aortic valvuloplasty, transcatheter aortic valve
replacement, and an Impella device (Abiomed, Danvers, MA)
for circulatory support.

A review by Nagpal et al delineates the criteria used to
select appropriate circulatory support for these challenging
patients. While the classic intra-aortic balloon pump, is easily
inserted peripherally and is not anticoagulation dependent, we
have many new and complex options. The Impella permits
increased support up to 5-L/min with newer devices and off-
loads the struggling left ventricle. However, it does require full
anticoagulation, only allows single ventricle support per unit,
and carries significant risk of hemolysis." The TandemHeart
has similar flow capacities to the Impella, yet it can also
provide oxygenation support and is more forgiving of
breaks in anticoagulation. It, similar to the abovementioned
devices, requires frank immobility and a transseptal puncture
by skilled, experienced interventionists." TandemHeart and
Impella have been demonstrated to produce up to 4.5-L/min of
cardiac output in patients with cardiogenic shock.” However,
when full support is mandatory, CentriMag (Thoratec, Plea-
santon, CA) and extracorporeal membrane oxygenation are the
only options. CentriMag allows patient mobility while sup-
porting both ventricles and providing potential long-term
support but requires surgical insertion and removal.'


http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref1
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref1
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref1
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref2
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref2
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref2
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref3
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref3
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref3
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref3
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref4
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref4
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref5
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref5
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref5
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref5
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref6
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref6
http://refhub.elsevier.com/S1053-0770(18)30046-6/sbref6
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref7
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref7
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref8
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref8
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref8
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref9
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref9
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref9
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref10
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref10
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref11
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref11
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref11
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref12
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref12
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref12
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref12
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref13
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref13
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref13
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref14
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref14
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref14
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref14
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref15
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref15
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref15
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref16
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref16
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref17
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref17
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref17
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref18
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref18
http://refhub.elsevier.com/S1053-0770(17)30997-7/sbref18
dx.doi.org/10.1053/j.jvca.2017.12.011
dx.doi.org/10.1053/j.jvca.2017.12.011
dx.doi.org/10.1053/j.jvca.2017.12.011

	�Confounding and Adjustment Factors in the Effect of Intravenous Parecoxib on Shoulder Pain after Thoracotomy?
	References

	Response: “Confounding and Adjustment Factors in the Effect of Intravenous Parecoxib on Shoulder Pain After Thoracotomy?”
	Reference

	Postoperative Acute Kidney Injury and Blood Product Transfusion After Synthetic Colloid Use During Cardiac Surgery—A...
	References

	Response: Postoperative Acute Kidney Injury and Blood Product Transfusion After Synthetic Colloid Use During Cardiac...
	Funding
	References

	Transcatheter Aortic Valve Replacement With TandemHeart Support in a Patient With Cardiogenic Shock
	References

	Sufentanil Sublingual Tablet System for theManagement of Postoperative Pain afterVideo-Assisted Thoracic Surgery:...
	Acknowledgments
	References

	Role of the Pulmonary Artery Catheter in Integrated Management of Renal Cell Carcinoma With Significant Caval Extension...
	References

	Perioperative Management of Dual Antiplatelet Therapy
	Performance of Elective Surgery in Patients With Stent Implantation
	Emergent or Urgent Surgery in Patients With Stents During Re-Endothelialization Period
	High Bleeding Risk Balanced Against Thrombotic Risk
	Bioresorbable Vascular Scaffold Problem
	References

	Intracardiac Thrombus Formation During Liver Transplantation: How Do We Prevent This Complication?
	References

	Using Intraoperative TTE Evaluates Cardiac Function During Bone Cement Placement in Orthopedic Trauma Patients
	Supporting information
	References

	Precipitous Drop in Hemoglobin Oxygen Saturation During Spray Liquid Nitrogen Cryotherapy of Tracheobronchial Lesions
	References

	Does an Iatrogenic Immunocompromised State Contribute to Healthcare-Associated Mycobacterium chimaera Infection From...
	References

	Tracheostomy Insertion During Venovenous Extracorporeal Membrane Oxygenation: Do the Benefits Outweigh the Risks?
	References

	A New Way to Secure Internal Jugular Central Catheters
	Reference

	Should We Use Perioperative Transesophageal Echocardiography More in Non-Cardiac Surgery?
	References




