Finally a stroke prevention strategy that requires less blood transfusion therapy in sickle cell
anaemia: the Transcranial Doppler (TCD) With Transfusions Changing to Hydroxyurea

(TWiTCH) Trial

The North American TWITCH Trial has established a new standard of care for primary stroke
prevention in children with sickle cell anaemia and elevated transcranial Doppler (TCD)
measurements, who, if untreated, have approximately a 10% annual stroke rate. In this high risk
group, with the use of regular blood transfusion therapy, when compared to observation, thereis
92% relative risk reduction of strokes with < 1% annual stroke rate. However this efficacious
treatment comes with an intense family burden, typically requiring at least monthly blood
transfusions, with each visit lasting for up to 6 hours and resulting in the anticipated medical
complications, including red blood cell alo-immunization (1), which may precude further
transfusion, risk of the transmission of infectious agents, and excessive iron stores eventually
requiring subcutaneous or oral chelation therapy (2) or phlebotomy. The primary question
addressed by Ware et a. was exactly the question that every family asks when told that their
child has an elevated TCD velocity that necessitates blood transfusion therapy to prevent afirst
time stroke: “how long must my child be on blood transfusion therapy?’ Up until now the

unsatisfactory answer has been “indefinite”.

Based on the results of the TWITCH Trial, after least ayear of blood transfusion therapy, the
providers and family will now have an evidence base to consider their options of continued
blood transfusion therapy or switching to hydroxyurea therapy. Unfortunately, monitoring TCD

velocities after the start of hydroxyurea therapy may provide a false sense of security because the



TCD velocities are only predictive of strokes in untreated children with SCA and may not predict
strokes once blood transfusion therapy begins. In STOP, TCD velocities remained abnormal in
21% of the participants after amean of 2.4 years of transfusion;(3) small studies have not found
evidence that these children are at higher risk of stroke but follow-up has been short.(4) Based
on the compelling results of the TWITCH Tria, we anticipate that persistence of elevated TCD
velocities after the start of hydroxyurea therapy will not predict a future stroke; however, without
longer term follow up we simply do not know if thiswill be the case. What is initialy reassuring
isthat once the velocity had reduced to < 200 cm/sec while being transfused, no participant had
an increase to > 200 cm/sec after being placed only on hydroxyurea therapy. The only way of
knowing if children placed on hydroxyurea therapy with elevated TCD measurements will have
sustainable protection for primary stroke prevention is to continue to follow the current cohort
for amuch longer period of time or create a new cohort for this purpose. Given the pre-existing
clinical trial infrastructure, expertise and pre-selected participants, consideration of aTWITCH 11
to better define the long term benefits of hyroxyurea therapy for primary prevention of strokes

should be considered.

What about primary stroke prevention for the populations of sub-Saharan Africaand India,
where > 80% of the 300,000 children with sickle anaemia are born2(5) In thishigh risk stroke
population, access to monthly blood transfusion therapy, even for one year, is not feasible for
most children.(6) The results of the TWITCH tria are encouraging for this vulnerable population
aswell. Although, we do not know if starting hydroxyureatherapy immediately after detection
of an elevated TCD velocity is efficacious in preventing strokes, the TWiTCH trial has provided
further evidence that primary stroke prevention for children living in sub-Saharan Africaand

Indiais possible with hydroxyurea therapy. What is not known for primary stroke preventionin



low and middle income countriesis the optimal dose of hydroxyurea therapy that maximizes
benefit whilst minimizing risks of treatment and the financial and human burden of |aboratory
surveillance for hydroxyurea related toxicity. Based on preliminary evidence from afeasibility
tria,(7) the National Institute of Neurological Disorders and Strokes has just funded a
randomized clinical trial (NCT02560935) in Nigeriafor children with SCA elevated TCD
velocities who will be started on hydroxyurea therapy immediately after detection of abnormal
TCD velocities. Perhaps completion of thistrial will fill some of the knowledge gaps that will
facilitate care for children with sickle cell anaemia and elevated TCD velocitiesin both low and
high income countries. We salute the hard work of the TWiTCH investigator team and the trust
of the families in completing yet another randomized clinical trial to decrease stroke morbidity in

children with sickle cell anaemia.

Reference List

(1) Lee MT, Piomelli S, Granger S, Miller ST, Harkness S, Brambilla DJ et al. Stroke Prevention Trial in
Sickle Cell Anemia (STOP): extended follow-up and final results. Blood 2006 August 1;108(3):847-
52.

(2) Wood JC, Cohen AR, Pressel SL, Aygun B, Imran H, Luchtman-Jones L et al. Organ iron
accumulation in chronically transfused children with sickle cell anaemia: baseline results from the
TWITCH trial. Br J Haematol 2015 November 2.

(3) Kwiatkowski JL, Yim E, Miller S, Adams RJ. Effect of transfusion therapy on transcranial Doppler
ultrasonography velocities in children with sickle cell disease. Pediatr Blood Cancer 2011
May;56(5):777-82.

(4) Sheehan VA, Hansbury EN, Smeltzer MP, Fortner G, McCarville MB, Aygun B. Transcranial Doppler
velocity and brain MRI/MRA changes in children with sickle cell anemia on chronic transfusions to
prevent primary stroke. Pediatr Blood Cancer 2013 September;60(9):1499-502.



(5)

(6)

(7)

Piel FB, Hay SI, Gupta S, Weatherall DJ, Williams TN. Global burden of sickle cell anaemia in
children under five, 2010-2050: modelling based on demographics, excess mortality, and
interventions. PLoS Med 2013;10(7):e1001484.

Lagunju IA, Brown BJ, Sodeinde OO. Chronic blood transfusion for primary and secondary stroke
prevention in Nigerian children with sickle cell disease: a 5-year appraisal. Pediatr Blood Cancer
2013 December;60(12):1940-5.

Galadanci NA, Abdullahi SU, Tabari MA, Abubakar S, Belonwu R, Salihu A et al. Primary stroke
prevention in Nigerian children with sickle cell disease (SPIN): challenges of conducting a feasibility
trial. Pediatr Blood Cancer 2015 March;62(3):395-401.



