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SSRIs and persistent pulmonary hypertension of the newborn
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Observational evidence suggests a link, but causation is yet to be established

Persistent pulmonary hypertension in the newborn is a life threatening neonatal syndrome characterised by failure of reversal at birth of the high vascular resistance seen in the fetal pulmonary circulation. GOTOBUTTON endnote1 (1)  The syndrome occurs in 1-2 per 1000 live births, typically in full term babies. The resulting ineffective oxygenation and respiratory failure necessitate respiratory support and drug treatment in an attempt to induce vasodilation of the pulmonary vessels. A cause can be established in some cases, and meconium aspiration, perinatal asphyxia, sepsis, and cardiac malformations are the leading known causes. GOTOBUTTON endnote2 (2)  Different series have reported a mortality of 5-10%. GOTOBUTTON endnote1 (1) 
In 2006 a case-control study found that significantly more mothers of babies with this syndrome than mothers of healthy neonates had reportedly used selective serotonin reuptake inhibitors (SSRIs) in late pregnancy. GOTOBUTTON endnote3 (3)  Subsequent studies assessing this association have produced conflicting results. GOTOBUTTON endnote4 (4) 

 GOTOBUTTON endnote5 (5) 

 GOTOBUTTON endnote6 (6) 

 GOTOBUTTON endnote7 (7) 
In the linked cohort study (doi:10.1136/bmj.d8012), Kieler and colleagues collected data from more than 1.6 million mother-infant pairs. They found that exposure to SSRIs after 20 weeks’ gestation was associated with an increased risk of pulmonary hypertension in the newborn (adjusted odds ratio 2.1, 95% confidence interval 1.5 to 3.0). GOTOBUTTON endnote8 (8)  The study’s large sample size allowed the authors to assess whether the association was specific to certain SSRIs; they found that the risk was similar across all SSRIs studied (sertraline, citalopram, paroxetine, and fluoxetine).
Pharmacoepidemiological studies can show an association but cannot prove causation, yet the authors state that SSRI use in late pregnancy increased the risk of this syndrome, implying causation. But then how can causation of an adverse pregnancy event be proved if randomised controlled trials are not possible? One of the key questions is whether the putative effect makes biological sense, and research in a rat model has shown that fluoxetine can induce pulmonary hypertension in the newborn. GOTOBUTTON endnote9 (9) 
A major challenge in prescription database studies is to prove exposure. The fact that the drug was prescribed does not mean that it was taken. A recent study showed that many women with depression did not take their prescribed antidepressants during pregnancy. GOTOBUTTON endnote10 (10)  In Kieler and colleagues’ study the timing of exposure was based on the pharmacies’ date of dispensing and defined daily dosages (which may differ from the prescribed doses), but they did not mention the uncertainty around the timing of exposure and how it was calculated. In addition, without having validated the diagnosis or reviewed the medical charts of each case, it is difficult to estimate the quality of Kieler and colleagues’ definition of pulmonary hypertension in the newborn. In the 2006 case-control study, 40% of the potential cases were rejected after a neonatologist reviewed the medical records. GOTOBUTTON endnote3 (3) 
Another challenge in epidemiological studies is the ability to control for confounders and effect modifiers that might cause or modify the adverse event. Kieler and colleagues adjusted their statistical models for time of exposure in pregnancy, maternal smoking, age, body mass index, growth restriction, caesarean delivery, and psychiatric morbidity.

Surprisingly, the authors excluded neonates with one cause of pulmonary hypertension in the newborn, meconium aspiration, but chose not to do the same with all other known causes. This decision is not justified, especially when the registries available to the authors included clinical details on all other known causes of the syndrome. By not controlling for these confounding or modifying conditions, the authors have missed an opportunity to calculate the attributable risk of SSRIs in causing pulmonary hypertension in the newborn.
Can the associations found in the current study be explained by the underlying mental illness rather than the use of SSRIs? Although the authors argue against confounding by indication their analyses clearly show that women who did not use antidepressants in pregnancy but who had been admitted to hospital for psychiatric reasons were more likely to give birth to infants with pulmonary hypertension in the newborn (odds ratio 1.3, 1.1 to 1.7).
In the 1990s, Shepard introduced criteria for establishing causation of teratogenic effects of drugs in humans (table GOTOBUTTON table1 (T1) ). GOTOBUTTON endnote11 (11)  Review of these criteria suggests that the association of SSRIs with pulmonary hypertension in the newborn implies causation, although more work is needed. Existing studies are conflicting and some found that a confounder, not SSRIs, was associated with pulmonary hypertension in the newborn. GOTOBUTTON endnote7 (7)  Kieler and colleagues’ study, with its large sample size, corroborates previous positive case-control and cohort studies. GOTOBUTTON endnote3 (3)   GOTOBUTTON endnote4 (4)  An important question is not the relative risk of an SSRI causing the syndrome, but rather the absolute attributable risk. As estimated previously, this syndrome may occur in less than one in 100 pregnant women treated with an SSRI. GOTOBUTTON endnote3 (3)  If the infant has no life threatening known causes of pulmonary hypertension in the newborn—such as meconium aspiration, sepsis, congenital heart disease, or diaphragmatic hernia—the chance of a full recovery is high. Future studies, or additional analyses of Kieler and colleagues’ large cohort, may be able to quantify this risk, or the lack of one.
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