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THE LANCET



LETTERS to the EDITOR



OSIRIS trial SiR.—The OSIRIS trial workers (Dec 5, p 1363) randomised infants at high-risk for respiratory distress syndrome (RDS) within 2 h of birth to one of four strategies for administration of Exosurf. Stratum A (1) early Exosurf, 2 doses, 12 h apart, and (2) early Exosurf, 2 doses, 12 h apart, plus up to two additional doses if RD S persisted or recurred at least 24 h after the first administration. Stratum B (3) delayed selective Exosurf in which selected infants received 2 doses, 12 h apart, and (4) delayed selective Exosurf in which selected infants received 2 doses, 12 h apart, plus up to two additional doses if RDS persisted or recurred at least 24 h after the first administration. OSIRIS also randomised between dose schedules a third stratum of other infants, who later (at 2-72 h of age) but before randomisation fulfilled the criteria (baby was more than 2 h old, endotracheal intubation required for respiratory assistance, clinical diagnosis of RDS, arterial/alveolar oxygen partial press [a/A] ratio was less than 0-22) for selective administration of Exosurf in clinical RDS. Stratum C (5) babies aged 2-72 h and meeting selective criteria prerandomisation, 2 doses, 12 h apart, and (6) those aged 2-72 h and meeting selective criteria prerandomisation, 2 doses, 12 h apart, plus up to two additional doses if RD S persisted or recurred at least 24 h after the first administration. The only published dose comparison was of 1 + 3 +5 versus 2+4+6, yet OSIRIS compared dose schedules in three very different strata of babies, as described. Babies in stratum B received Exosurf only if, subsequent to randomisation, they met selective criteria; babies in stratum A and C differed strikingly in gestational age, but all were intended to receive Exosurf. The trial’s design surely mandates reporting of the dose comparison separately for the three strata. The three dose comparisons (in strata A, B, and C) can then be pooled via Mantel-Haenszel or other appropriate statistic. The methods section of OSIRIS does not mention this analysis. What were the primary outcomes for babies randomised to each of the managements 1, 2, 3, 4, 5, and 6? Can the researchers also confirm that expected date of delivery was among the prerandomisation details given over the telephone to the randomisation centre? This information is because expected date of delivery is used in the definition of the third outcome variable-prolonged oxygen dependence, defined as the persisting need for daily supplemental oxygen on the expected date of delivery. Short on analysis, OSIRIS is long on generalisation. Its judgment does not apply to other surfactants, such as artificial lung expanding compound (ALEC) which is administered early! -indeed prophylactically at birth with subsequent doses within the first 24 h of life at 10 min, 6 h, and 24 h if the infant is intubated. Additional Exosurf doses were given in the second day of life. OSIRIS itself points to the advantage of early Exosurf administration. The ALEC schedule, the only other involving up to four doses, was chosen to achieve the earliest possible administration of surfacant. Your accompanying editorial notes that the effect of antenatal steroids is similar to that of surfactant-anon-randomised comparison-but at a fraction of the cost. Exploratory analysis of BREATHE (British Randomised Evaluation of Artificial Surfactant Therapy) supports your contention on magnitude with respect to hours of ventilation in the first 240 h of life for 10 day



important)



survivors; but points to the additivity of antenatal steroid and ALEC effects. Neonatal medicine has done well to establish by scientific rigour two life-saving, easily administered treatments. Let infants be denied the prophylaxis of neither. Even Exosurfs administration problems affected only 5-8% of infants and may have been transitory rather than serious enough to cause further intended doses to be cancelled (unexplained in text). MRC Biostatistics Unit, UK



Cambridge CB2 2SR,



SHEILA M. GORE



Study Group. Ten-centre trial of artificial surfactant (artificial lung expanding compound) in very premature babies. BMJ 1987; 294: 991-96.



1. Ten Centre



SIR,-We



were



impressed by the data from the OSIRIS trial



which



provide convincing evidence that early treatment with synthetic surfactant, as compared with delayed selective treatment, reduces the risk of death and oxygen dependency at expected date of



delivery (by about 6%, equally divided between these two unfavourable outcomes), and lowers the frequency of air leaks. These moderate benefits of early treatment should be weighed against the fact that about 27% of the babies randomised to this group would never have developed RD S and therefore did not need surfactant. There are both ethical and financial considerations in this issue. By contrast with other randomised trials comparing prophylactic administration of surfactant in the delivery room with treatment of established RDS, the OSIRIS trial allowed the baby to be stabilised in the nursery before entry. The first early treatment dose was therefore given at a median age of 118 min, only 64 min earlier than the first dose in the delayed selective treatment group. By criteria not clearly specified, babies were apparently identified as being at risk of developing RDS before entering this arm of the trial. To facilitate comparison with data from similar trials with other surfactants, it would be helpful to know not only entry criteria but also how sick the babies were in those randomised to early and delayed selective treatment, respectively. Mean and SD values for Fi02 requirement and a/AP02 ratio should be known, at least for the delayed treatment group. We also have doubts about the definition of one of the secondary outcome measures-major cerebral abnormalities-and the surprisingly large number of babies classified as no scan. We feel that the proportion of babies with cerebral abnormalities should be calculated on the basis of patients who were scanned rather than the whole group; this would increase the frequency among early treated babies from 17-4% to 19-7%, and that of babies receiving delayed selective treatment from 18-3% to 21-3%. What were the frequencies of intracranial haemorrhage in the groups? Research Unit for Experimental Perinatal Pathology, St Göran’s Hospital, S-112 81 Stockholm, Sweden



BENGT ROBERTSON



Children’s Clinic,



Georg-August-Universitat, Gottingen, Germany



CHRISTIAN P. SPEER



SiR,—The OSIRIS trial workers should be congratulated for



organising a trial of surfactant therapy that enrolled babies with virtually no exclusion criteria. This design showed the effect of Exosurf treatment when used widely in routine clinical practice.
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The finding that Exosurf given early to intubated babies at high risk of RDS led to a better outcome than when treatment was delayed by 1 h for babies selected because they had severe RDS should be useful to help work out the best surfactant dose regimen. Unfortunately, the trial design does not allow us to determine whether delayed treatment was worse than early treatment because it was given 1 h later or because the babies were only treated when they were more ill. The difference may also have been attributable to the fact that the early treated babies received 28 % more Exosurf than the delayed treated babies (average 2-12 doses for the early group and 1 ’65 for the delayed group). After all the work put into this trial we still do not know which is the worst thing to do-treat babies late, only treat seriously ill babies, or give too little surfactant in the first 24 h. Increased survival is the most important effect of surfactant treatment. This trial enrolled babies with an average gestational age of27-9 weeks and reduced the neonatal mortality from 25 % to 22 %, an increased survival of 3 babies for every 100 treated early rather than delayed and selected. This result can be put into context with the other trials of synthetic surfactants where the effect was compared with controls. Two trials of artificial surfactant ALEC given at birthl,2 also enrolled babies with virtually no exclusion criteria and a similar mean gestational age. This reduced the neonatal mortality from 26% to 13%, an improvement of 13 babies saved for every 100 treated. The other Exosurf trials enrolled selected groups of babies and may have overestimated the true effect in clinical practice. In four papers3-6 on Exosurf given at birth there was an overall reduction in neonatal mortality from 31 % to 24%. This is an increase in survival of 7 for every 100 treated. In three reports of Exosurf used as treatmenr’,7,8 there was an overall reduction in neonatal mortality form 12% to 6%. This is an increase in survival of 6 for every 100 treated. It cannot be determined from the OSIRIS trial whether the small reduction in neonatal mortality was the result of the way the surfactant was used, the timing and dose schedule, the babies enrolled, or the nature of the surfactant. Department of Paediatrics, University of Cambridge School of Clinical Medicine, Addenbrooke’s Hospital, Cambridge CB2 2QQ, UK



COLIN MORLEY



Study Group. Ten Centre trial of artificial surfactant (artificial lung expanding compound) in very premature babies. BMJ 1987; 294: 991-96. 2. Wilkinson A, Jenkins P, Jeffrey J. Two controlled trials of dry artificial surfactant: early effects and later outcome in babies with surfactant deficiency. Lancet 1985; ii: 1. Ten Centre



287-91. 3. Stevenson D, Walther F, Long W, et al. Controlled trial of a single dose of synthetic surfactant at birth in premature infants weighing 500 to 699 grams. J Pediatr 1992; 120: S3-S12. 4. Phibbs R, Ballard R, Clements J, et al. Initial clinical trial of Exosurf, a protein-free synthetic surfactant, for the prophylaxis and early treatment of hyaline membrane disease. Pediatrics 1991; 88: 1-9. 5. Corbet A, Bucciarelli R, Goldman S, et al. Decreased mortality rate among small premature infants treated at birth with a single dose of synthetic surfactant: a multicentre controlled trial. J Pediatr 1991; 118: 277-84. 6. Bose C, Corbet A, Bose G, et al. Improved outcome at 28 days of age for very low birth weight infants treated with a single dose of a synthetic surfactant. J Pediatr 1990; 117: 947-53. 7. Long W, Corbet A, Cotton R, et al. A controlled trial of synthetic surfactant in infants weighing 1250 g or more with respiratory distress syndrome. N Engl J Med 1991; 325: 1696-703. 8. Long W, Thompson T, Sundell H, et al. Effects of two doses of a synthetic surfactant on mortality rate and survival without bronchopulmonary dysplasia in 700 to 1350 gram infants with respiratory distress syndrome J Pediatr 1991; 118: 595-605.



Authors’reply SlR,—The preplanned analyses included most of those suggested by Dr Gore, and were summarised on page 1366 of the OSIRIS report. These indicated no reason to modify the view that the overall trial result is likely to provide the most reliable estimate of any differential effect (or lack of one) of additional doses of Exosurf. Gore does not indicate what differential effects she expects to see in the extra analyses she requests. Nevertheless, the full figures for those babies eligible for a third dose are shown in table t, for death or oxygen dependence at the expected date of delivery. This date was requested on the trial datasheet, but was also calculated from the date of trial entry and the best estimate of gestational age (which were given over the telephone at randomisation) and hence unlikely to be biased.



TABLE I--COMPARISON OF EFFECTS OF UP TO 4 DOSES OF EXOSURF AND FIXED 2-DOSE POLICY*



*Bables with an a/A ratio < 0 22 24 h after the first dose of surfactant on mortality or oxygen dependence at expected date of delivery, in three strata. tl, babies randomly allocated at less than 2 hours of age to early surfactant administration, II, babies randomly allocated at less than 2 hours of age to delayed selective surfactant administration; III, babies aged between 2 and 72 hours meeting cntena for selective surfactant administration tOverall companson (Mantel- Haenszel) -0 7 (-2 6. +41)



The reason for not presenting these data in the Lancet report was partly shortage of space, partly an intention to publish a fuller report at a later date, and most importantly a disinclination to conduct and publish secondary analyses that were not preplanned. In 1972, the



first’ of the randomised trials2 indicated that antenatal corticosteroids reduced the risks of neonatal death and serious respiratory morbidity. Claims that corticosteroids were effective only in specific subgroup,3,4 such as black or female babies,3 are now known to have reflected random errors in ill-advised secondary analyses.’Yet the confusion that resulted almost certainly contributed to the deaths of thousands of babies in the meantime. Reservations about antenatal corticosteroids are still reflected in their low use in the OSIRIS trial. It is relevant that the overall figure (22% of babies deemed soon after birth to be at high risk of developing respiratory distress syndrome) conceals considerable country-to-country variation, ranging from 55% in New Zealand (where the first randomised trial’ of antenatal corticosteroids was conducted) to as low as 10% in four of the twenty-one countries that participated. As might be expected, the use also varied with gestational age at delivery, the rate being much lower before 25 completed weeks’ and above 31 weeks’. Although there have been some concerns about an increase in infection associated with antenatal corticosteroids and prelabour preterm rupture of the membranes, the use was, if anything, more common in this group (27% vs 20% in those without this condition; p < 0-001), possibly indicating a longer time interval before delivery. All information describing the babies at entry to OSIRIS is summarised in the trial report, showing that the groups were indeed comparable at this point. Additional data about Fi02 and a/A ratios at the time of first administration of surfactant (not at entry to the trial) were not mandated but are available for 1056 of the 1292 babies in the early group who received surfactant (median Fi02 0-60 [interquartile range (IQR) 040-090], median a/A ratio 0-15 [IQR 0-09-0-27]) and for 872 of the 985 babies in the delayed selective group who received surfactant (median Fi02 0-75 [IQR 060-095], median a/A ratio 0-12 [IQR 0-08-0-16]). As expected, babies allocated to delayed selective administration who actually received surfactant were sicker at the time of administration than those in the early administration group when they were first treated. Dr Robertson and Dr Speer also ask for more information about intracranial abnormalities. Major cerebral abnormality was defined in the OSIRIS protocol as any lesion involving the brain parenchyma, and/or hydrocephalus (more than 4 mm > 97th centile), and/or intraventricular haemorrhage complicated by ventricular dilation. Although there was no absolute requirement to scan the babies, it was recommended that scan assessment should be made at about 1 and 6 weeks of age, in those units in which facilities TABLE II-EFFECTS OF EARLY VERSUS DELAYED SELECTIVE SURFACTANT ADMINISTRATION ON HAEMORRHAGE ACCORDING TO CEREBRAL ULTRASOUND SCAN I



I
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for routine ultrasound scanning existed. In fact, as many as 87% of babies were scanned. Data describing intracranial haemorrhage alone are summarised in table 11; when interpreting these and other ultrasound data from the trial it is important to remember the larger number of early deaths in the delayed selective group. When the OSIRIS trial was planned there was already clear evidence from more than 30 randomised trials (including the Ten Centre Study co-ordinated by Morley and Gore). This demonstrated that early "prophylactic" administration and delayed, selective "rescue" administration of exogenous surfactant (irrespective of type) substantially reduce the odds of neonatal death, both by about 40%. OSIRIS, backed by other smaller trials6 has demonstrated that early administration to babies at high risk of developing respiratory distress syndrome has an additional beneficial effect despite unnecessary administration to the unpredictable small number of babies who never develop problems. Whether or not there are similar moderate sized differences between the various types and preparations of exogenous surfactant, as implied by Morley, will remain unknown until suitably sized randomised controlled trials are mounted to compare them. ADRIAN GRANT DIANA ELBOURNE ANDREW WILKINSON MICHAEL WEINDLING RICHARD COOKE, National Perinatal Epidemiology Unit, Radcliffe Infirmary, Oxford OX2 6HE, UK



behalf of the OSIRIS Collaborative Group



on



1.



Liggins GC, Howie RN. A controlled trial of antepartum glucocorticoid treatment for prevention of the respiratory distress syndrome in premature infants. Pediatrics 1972; 50: 515-25. 2. Crowley P. Corticosteroid prior to preterm delivery. In: Chalmers I, ed. Oxford Database of Perinatal Trials. Version 1.2, disk issue 8, Autumn, 1992, record 2955. 3. Collaborative Group on Antenatal Steroid Therapy. Effect of antenatal dexamethasone therapy on prevention of respiratory distress syndrome. Am J Obstet Gynecol 1981; 141: 276-87. 4. Roberton NRC. Advances in respiratory distress syndrome. BMJ 1982; 284: 917-18. 5. Crowley P, Chalmers I, Keirse MJNC. The effects of corticosteroid administration before preterm delivery: an overview of the evidence from controlled trials. Br J Obstet Gynaecol 1990; 97: 11-25. 6. Walti H, Egberts J, Bevilacqua G, and the French, Dutch-Swedish and Italian Multicenter collaborators. Meta-analysis of three controlled Curosurf studies: "prophylaxis versus rescue" trial of the RDS. In: Hot topics ’92 in neonatology. Report of Ross Laboratories Special Conference, Washington DC, 1992: 482.



SiR,—While rejoicing in the publication of the OSIRIS trial of surfactant therapy for RDS, the largest randomised trial in neonatology so far, we were sorry to see echoed in the results an apparent reluctance to use a cheap and effective intervention designed to prevent the problem in the first place. The results accord with our finding after review of the data obtained in the course of a collaborative trial in the UK Northern Region Health Authority. We refer to the sad fact that only 15-20% of babies had been offered the protective effect of antenatal steroids despite the fact that it is 20 years since the publication of the first trial to show the effectiveness of this treatment.The notes of all babies born alive at less than 22 weeks’ gestation in the Northern Region in 1990 and 1991 were reviewed to establish how frequently antenatal steroids were given. Neonatal survey returns completed by senior paediatricians in 17 units were used. Our results showed that only 11% (38/354) of mothers of such babies born in 1990 and 14% (51/353) of those with babies born in 1991 had received antenatal steroids. Closer examination revealed great variation between units, with steroids being given to about 30% of mothers in some but to less than 10% in others (figure). A detailed case note review of all relevant admissions to one of the larger units revealed that of 84 mothers delivering babies before 32 weeks’ gestation over the 2 years, 48 (57%) had been admitted to that hospital or another hospital for more than 24 h before delivery and 40 (48%) for more than 48 h. In a meta-analysis of the data on antenatal steroids Crowley2 states that "Whilst the greatest benefits are seen in babies delivered more than 24 hours and less than 7 days after commencement of therapy, babies born before or after this optimum period also appear to benefit". Our data suggest that there is scope for offering antenatal steroids to at least 50% of mothers



Number of mothers deUvered



more



than 8 weeks



early



Proportion of mothers delivering early (> 8 weeks) receiving antenatal steroids.



delivering before



32 weeks’ gestation. The cost of a course of antenatal steroids has been estimated3 to be only 7.50 whereas the minimum price of a course (two ampoules) of the surfactant used in the OSIRIS trial is nearly ten times this amount, at C730. It would be tragic if the enthusiasm for the clear benefit of surfactant treatment were to obscure the proven benefit of prophylactic antenatal steroid administration in reducing neonatal mortality and morbidity from RDS. Maternity Survey Office, Princess Mary Maternity Hospital, Newcastle upon Tyne NE2 3BD, UK



RITA KHANNA SAM RICHMOND, behalf of the Northern Neonatal Nursing Initiative



on



1.



Liggins GC, Howie RN. A controlled trial of antepartum glucocorticoid treatment for prevention of respiratory distress syndrome in premature infants. Pediatrics 1972;



2.



Crowley P. Promoting pulmonary maturity. In: Chalmers I, Enkin M, Keirse MJNC, eds. Effective care in pregnancy and childbirth. Oxford: Oxford University Press,



3.



Mugford M, Piercy J, Chalmers I. Cost implications of different approaches to the prevention of respiratory distress syndrome. Arch Dis Child 1991; 66: 757-64.



50: 515-25.



1989: 746-64.



SiR,—The OSIRIS surfactant trial shows that giving surfactant early as possible to infants judged at high risk of RDS is more effective than delaying until moderate or severe RDS is confirmed. Clearly this result should encourage doctors to give surfactant without delay to infants who they decide are at high risk of RDS. However, as indicated in the product monograph for Exosurf, it may be important to consider chest radiography before making that decision, especially if the doctor is inexperienced. A boy of 28 weeks’ gestation was admitted for mechanical ventilation having been intubated at birth. Since his oxygen requirement had increased and his chest seemed stiff during periods of manual ventilation he was given intratracheal surfactant (Exosurf). This was discontinued after less than 1 mL had been given because it was not tolerated. A chest radiograph done 50 min after birth, before surfactant administration, showed clear lung fields not consistent with the diagnosis of RDS. He was soon extubated breathing air. Had the information from the chest radiograph been considered first, the vial of surfactant could have been left unopened. This is certainly not a criticism of the OSIRIS trial, whose purpose was to show whether the advantages of early treatment outweighed the possible disadvantages-such as this case illustrates. However, it does emphasise the potential value-both for babies and clinical budgets-of rapid and objective methods for selecting infants at high risk of RDS. as



Centre for Research into Human Development, Ninewells Hospital and Medical School, WILLIAM Dundee DD1 9SY, UK



TARNOW-MORDI
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