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Dear Editor,

We read with great interest the article titled “Cardiac allograft vasculopathy after heart 
transplantation: current prevention and treatment strategies” by Spartalis et al1. Cardiac allograft 
vasculopathy (CAV) affects over 50% of recipients within 10 years of transplant and represents an 
important cause of morbidity and mortality post-transplantation2. Early detection of CAV is critical 
because it allows the identification of high-risk patients and the implementation of therapeutic 
strategies before end-stage heart failure3. Current guidelines recommend coronary angiography to 
monitor the development and progression of CAV4.

Dobutamine stress echocardiography (DSE) has been reported to be the main non-invasive tool 
for the diagnosis of CAV, with a high negative predictive value (89%)5,6. Coronary microvascular 
dysfunction defined by means of a reduced coronary flow reserve (CFR), is emerging as a strong 
predictor of outcome in heart transplantation7. In this regard, Sade et al8 reported that the 
assessment of CFR together with dobutamine stress echocardiography improved the sensibility and 
diagnostic accuracy of the latter method. Dipyridamole stress echocardiography (DiSE) in detecting 
CAV was first proposed by Picano et al9. They showed that in transplant recipients, the best marker 
of acute cardiac rejection was DiSE-induced ST segment depression without detectable impairment 
in regional systolic function. We assessed the diagnostic value of the evaluation of both wall motion 
and CFR during high-dose DiSE for the diagnosis of CAV in 74 heart transplant patients. Our results 
show that a normal DiSE result combined with the evaluation of wall motion abnormalities and 
CFR analysis is highly predictive of the absence of significant CAV (negative predictive value: 91%), 
which is similar to studies examining dobutamine stress echocardiography. Dual DiSE could be 
helpful in selected patients to adjust the time and indications of coronary angiography. Longer 
series are needed to validate this proposal.

 

Conflict of interest
The authors declare no conflicts of interest.

References

  1)	 Spartalis M, Spartalis E, Tzatzaki E, Tsilimigras DI, Moris D, Kontogiannis C, Iliopoulos DC, Voudris V, Siasos G. Car-
diac allograft vasculopathy after heart transplantation: current prevention and treatment strategies. Eur Rev Med 
Pharmacol Sci 2019; 23: 303-311.

  2)	 Khush KK, Cherikh WS, Chambers DC, Goldfarb S, Hayes D, Kucheryavaya AY, Levvey BJ, Meiser B, Rossano JW, Ste-
hlik J. The international thoracic organ transplant registry of the international society for heart and lung transplan-
tation: thirty-fifth adult heart transplantation report–2018; Focus theme: multiorgan transplantation. J Heart Lung 
Transplant 2018; 37: 1155-1168.

  3)	 Andreassen AK, Andersson B, Gustafsson F, Eiskjaer H, Radegran G, Gude E, Jansson K, Solbu D, Karason K, Arora 
S, Dellgren G, Gullestad L. Everolimus initiation with early calcineurin inhibitor withdrawal in de novo heart trans-
plant recipients: three-year results from the randomized SCHEDULE Study. Am J Transplant 2016; 16: 1238-1247.

European Review for Medical and Pharmacological Sciences 2019; 23: 1386-1387

Corresponding Author: Irene Álvarez Pichel, MD; e-mail: ireneapichel@gmail.com

Dipyridamole stress echocardiography 
for the diagnosis of cardiac allograft vasculopathy 
in heart transplant recipients



Letter to the Editor

1387

  4)	 Costanzo MR, Dipchand A, Starling R, Anderson A, Chan M Desai S, Fedson S, Fisher P, Gonzales-Stawinski, G, Mar-
tinelli L, McGiffin D, Smith J, Taylor D, Meiser B, Webber S, Baran D, Carboni M, Dengler T, Feldman D, Frigerio M, 
Kfoury A, Kim D, Kobashigawa, J, Shullo M, Stehlik J, Teuteberg J, Uber P, Zuckermann A, Hunt S, Burch M, Bhat 
G, Canter C, Chinnock R, Crespo-Leiro M, Delgado R, Dobbels F, Grady K, Kao W, Lamour J, Parry G, Patel J, Pini 
D, Towbin J, Wolfel G, Delgado D, Eisen H, Goldberg L, Hosenpud J, Johnson M, Keogh A, Lewis C, O’Connell J, 
Rogers J, Ross H, Russell S, Vanhaecke J. The international society of heart and lung transplantation guidelines for 
the care of heart transplant recipients. J Heart Lung Transplant 2010; 29: 914-956.

  5)	 Spes CH, Mudra H, Schnaack SD, Klauss V, Reichle FM, Uberfuhr P, Theisen K, Angermann CE. Dobutamine stress 
echocardiography for noninvasive diagnosis of cardiac allograft vasculopathy: a comparison with angiography and 
intravascular ultrasound. Am J Cardiol 1996; 78: 168-174.

  6)	 Chirakarnjanakorn S, Starling RC, Popović ZB, Griffin BP, Desai MY. Dobutamine stress echocardiography during 
follow-up surveillance in heart transplant patients: Diagnostic accuracy and predictors of outcomes. J Heart Lung 
Transplant 2015; 34: 710-717.

  7)	 Tona F, Osto E, Famoso G, Previato M, Fedrigo M, Vecchiati A, Perazzolo Marra M, Tellatin S, Bellu R, Tarantini 
G, Feltrin G, Angelini A, Thiene G, Gerosa G, Iliceto S. Coronary microvascular dysfunction correlates with the new 
onset of cardiac allograft vasculopathy in heart transplant patients with normal coronary angiography. Am J Trans-
plant 2015; 15: 1400-1406.

  8)	 Sade LE, Eroğlu S, Yüce D, Bircan A, Pirat B, Sezgin A, Aydinalp A, Müderrisoglu H. Follow-up of heart transplant 
recipients with serial echocardiographic coronary flow reserve and dobutamine stress echocardiography to detect 
cardiac allograft vasculopathy. J Am Soc Echocardiogr 2014; 27: 531-539.

  9)	 Picano E, De Pieri G, Salerno JA, Arbustini E, Distante A, Martinelli L, Pucci A, Montemartini C, Vigano M, Donato 
L. Electrocardiographic changes suggestive of myocardial ischemia elicited by dipyridamole infusion in acute rejec-
tion early after heart transplantation. Circulation 1990; 81: 72-77.

 

I. Álvarez Pichel1, O.C. Fernández Cimadevilla2, J.M. De la Hera Galarza3, M. Martín Fernández3

1 Servicio de Cardiología, Hospital Vital Álvarez Buylla, Oviedo, Spain
2Servicio de Cardiología, Hospital San Agustín, Spain, Avilés

3Área del Corazón, Hospital Universitario Central de Asturias, Oviedo, Spain


