
BLUE BABIES
Researcher tackles 
pulmonary hypertension 
in newborns

Not every birth ends with that magical moment 
when the baby begins breathing, loses its blue 

sheen and turns a healthy pink.

In some cases, a newborn will suffer pulmonary hypertension, 
a potentially fatal condition that makes it difficult for the baby to 
breathe. Dr. Shyamala Dakshinamurti wants to know why some 
newborns experience this problem – and what can be done to 
prevent it. Since 2010, the Manitoba Medical Services Foundation 
and the Manitoba Health Research Council have been supporting her 
efforts to find out. 

Pulmonary hypertension occurs as a result of difficulties in delivery, 
such as compression of the umbilical cord or a bowel movement at 
birth, which results in the tarry meconium (the substance voided from 
the bowels before the baby begins feeding) getting into the airway. 
When this happens, the newborn is unable to get enough oxygen.

Although only one to six babies per 1,000 have hypertension, they 
make up 10 per cent of babies in the Neonatal Intensive Care Unit 
at Children’s Hospital, she says. “These are the sickest babies in the 
NICU,” says Dakshinamurti, a member of the Pediatrics and Physiology 
Departments at the University of Manitoba’s Faculty of Medicine and 
the Biology of Breathing Group.

Dakshinamurti, who does clinical work on call at the Children’s 
Hospital NICU, notes that the body goes through a remarkable 
change at birth, and the babies she’s focusing on are those who need 
extra help through this transition. “It’s something we take for granted: 
that when the baby takes its first breath the heart will direct blood to 
the lungs,” she says. “At that moment, you go through the transition 
from oxygen coming from the placenta to oxygen coming from the 
lungs. You go from five per cent of cardiac output going to the lungs 
to 100 per cent.”

Pulmonary hypertension causes the vessels in the lungs to go 
into spasm, making it difficult for the heart to pump enough blood 
through them, raising the blood pressure and reducing the amount of 
oxygen to the baby’s cells. “The heart’s not used to pumping against 
resistance, so it’s under a lot of strain,” she says, noting that the 
condition can lead to heart failure.

In her research, she’s examining the mechanisms that allow blood 
to circulate to the lungs for oxygenation, focusing on the agents 
Thromboxane and Prostacyclin. Cells produce Thromboxane in 
response to injuries, causing inflammation. Before birth, when the 
baby is not breathing and is getting oxygen from the placenta, 
Thromboxane keeps the heart from pumping blood to the non-
working lungs. But after birth, Thromboxane levels should go down 
and Prostacyclin levels should go up, opening up the blood vessels 
and allowing blood to flow to the lungs.

Treating the condition with these agents is no simple matter. 
Eliminating Thromboxane isn’t an option because it is needed for 
blood clotting. Giving the baby Prostacyclin is a challenge because 
it lowers blood pressure everywhere in the body. Using animal and 
cell-culture models, she’s also researching the role of a molecule 
called Cyclic AMP, which signals to the body’s cells to make the heart 
muscles contract and blood vessels to the lungs dilate.

Dakshinamurti says her objective is to improve treatment for 
pulmonary hypertension using drugs that are already part of pediatric 
practice, rather than to search for a “silver bullet” that would take 
many years to be developed. One of the treatments is a cardiac drug 
called Milrinone, which helps the heart to pump and also helps to 
make sure that the natural Prostacyclin the baby needs to keep blood 
vessels in the lungs open is used effectively. Milrinone prevents the 
breakdown of Cyclic AMP, the molecule Dakshinamurti is researching 
in the lab, she says. 
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