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Series Foreword

Richard A. Polin, MD

“Medicine is a science of uncertainty and an art of probability.”
—William Osler

Controversy is part of every day practice in the NICU. Good practitioners strive to
incorporate the best evidence into clinical care. However, for much of what we do,
the evidence is either inconclusive or does not exist. In those circumstances, we have
come to rely on the teachings of experienced practitioners who have taught us the
importance of clinical expertise. This series, “Neonatology Questions and Contro-
versies,” provides clinical guidance by summarizing the best evidence and tempering
those recommendations with the art of experience.
To quote David Sackett, one of the founders of evidence-based medicine:

Good doctors use both individual clinical expertise and the best available external
evidence and neither alone is enough. Without clinical expertise, practice risks
become tyrannized by evidence, for even excellent external evidence may be
inapplicable to or inappropriate for an individual patient. Without current best
evidence, practice risks become rapidly out of date to the detriment of patients.

This series focuses on the challenges faced by care providers who work in the
NICU. When should we incorporate a new technology or therapy into every day
practice, and will it have positive impact on morbidity or mortality? For example,
is the new generation of ventilators better than older technologies such as CPAP, or
do they merely offer more choices with uncertain value? Similarly, the use of probiot-
ics to prevent necrotizing enterocolitis is supported by sound scientific principles
(and some clinical studies). However, at what point should we incorporate them
into every day practice given that the available preparations are not well character-
ized or proven safe? A more difficult and common question is when to use a new
technology with uncertain value in a critically ill infant. As many clinicians have
suggested, sometimes the best approach is to do nothing and “stand there.”

The “Questions and Controversies” series was developed to highlight the clini-
cal problems of most concern to practitioners. The editors of each volume (Drs.
Bancalari, Oh, Guignard, Baumgart, Kleinman, Seri, Ohls, Maheshwari, Neu, and
Perlman) have done an extraordinary job in selecting topics of clinical importance
to every day practice. When appropriate, less controversial topics have been elimi-
nated and replaced by others thought to be of greater clinical importance. In total,
there are 56 new chapters in the series. During the preparation of the “Hemodynam-
ics and Cardiology” volume, Dr. Charles Kleinman died. Despite an illness that
would have caused many to retire, Charlie worked until near the time of his death.
He came to work each day, teaching students and young practitioners and offering
his wisdom and expertise to families of infants with congenital heart disease. We are
dedicating the second edition of the series to his memory. As with the first edition,
[ am indebted to the exceptional group of editors who chose the content and edited
each of the volumes. I also wish to thank Lisa Barnes (content development specialist
at Elsevier) and Judy Fletcher (publishing director at Elsevier), who provided incred-
ible assistance in bringing this project to fruition.



Foreword

Interest in the care of the premature baby developed more than 100 years ago.
Nevertheless, newborn babies had to wait until the 1940s for investigators to focus
on their immature kidneys. Jean Oliver, Edith Louise Potter, George Fetterman and
Robert Vernier were among the first to study and describe the structures of the
immature kidney. Most of the basic knowledge on the function of the neonatal
kidney was also developed between the early 1940s and the early 1970s. While
Homer Smith at New York University College of Medicine was in the process of
establishing the basic concepts of mature renal physiology, two investigators explored
the function of the immature kidney and founded the scientific basis of modern
perinatal nephrology: Henry Barnett at Albert Einstein College of Medicine in New
York and Reginald McCance at the University of Cambridge in the UK. Quantifica-
tion of glomerular filtration rate was established, first in infants, then in term neo-
nates and later on in tiny premature neonates. The ability of the immature kidney
to modify the glomerular ultrafiltrate, to dilute or concentrate the urine, to get rid
of an acid load, to produce and respond to various hormones, and to maintain
constant the neonate’s body fluid volume and composition, was subsequently inves-
tigated. When it became clear that dysfunction and dysgenesis of the kidney could
have long lasting consequences, fetal developmental studies were conducted with
the aim of understanding the pathogenesis of renal diseases and dysfunctions from
the early days of gestation.

Studies on the key role played by the placenta in maintaining the homeostasis
of the fetus, as well as research on the formation and function of the fetal and the
postnatal kidney have grown exponentially in the last decades. A bewildering amount
of results, sometimes contradictory, has been produced, clarifying many yet unsolved
problems, but also raising new questions. The interpretation of published clinical
or experimental data, as well as the establishment of practical guidelines most often
based on poorly or ill-controlled clinical trials generated controversies that some-
times disconcerted the physician in charge of still-unborn or newly-born infants.

The purpose of this new series entitled Neonatology Questions and Controversies
is to discuss precisely the scientific basis of perinatal medicine. It also aims to present
a rational, critical analysis of current concepts in different fields related to fetuses
and newborn infants. To cover the various topics presented in this Nephrology and
Fluid/Electrolyte Physiology volume, such as placental and perinatal physiology, patho-
physiology and pathology, the editors gathered a distinguished group of contributors
who are all leading experts in their respective fields. It is our conviction that phy-
sicians and students will benefit from this authoritative source of critical knowledge
to improve the fate of fetuses and neonates under their care.

We thank all our contributors for their dedication and generous cooperation.

Jean-Pierre Guignard, MD



Preface

A preface is to give the editors the opportunity to review the events since the pub-
lication of the previous edition; update, add, or delete the various chapters; and
thank the authors for their efforts and expertise in their contribution.

Since the publication of the first edition of this monograph 3 years ago, the
survival rates of newborn infants in this country and abroad has been maintained
at a healthy pace. The quality of life of most survivors is good. These achievements
are the results of many evidence-based management strategies developed and imple-
mented by dedicated care providers of this population. An important component of
these strategies is the fluid and electrolyte therapy and management of various renal
disorders of the high-risk infants. We believe that our first edition has filled the role
of providing new knowledge and treatment modalities to the care providers. The
book’s popularity among our readership is evident by the high volume of sales and
the publication of a Spanish version for our Latin American colleagues in South
America and elsewhere (Ediciones Journal, Buenos Aires, 2011).

In addition to updating all of the chapters in the first edition with the addition
of numerous references, the editors have added six new chapters to this edition. We
mourned the passing of a talented and esteemed author, Dr. Karl Bauer. One of us
(Dr. Oh), who was Dr. Bauers mentor, took the responsibility of writing a chapter
that expands the contents of Dr. Bauers original chapter to include the body fluid
changes during the transitional period. We also believe that urate, calcium, and
phosphorus metabolisms are important parts of fluid and electrolyte management
in the perinatal period. We were very fortunate to have successfully recruited Drs.
Ron Namrung and Reginald C. Tsang, two authorities in this field, to write the
chapter on perinatal calcium and phosphorus metabolism and Dr. Daniel Feig, an
expert in perinatal urate metabolism, to write a chapter on this important subject.
In addition, we added a chapter on neonatal hypertension written by Dr. Joseph
Flynn, who is well known in this field. Recognizing that there are two areas in
neonatal nephrology and fluid and electrolyte therapy that deserve inclusion in this
publication—hereditary tubulopathies and the use of diuretics in newborns—we
have asked Dr. Israel Zelikovic and one of us (Dr. Guignard) to fill those gaps.

We would like to express our deepest gratitude to all of the authors for their
hard work in updating and writing new chapters in this book. We believe that with
the update and the six new chapters, this book will continue to serve our dedicated
physicians, nurses, and other allied health care providers as a reference in providing
fluid and electrolyte therapy and management of renal diseases in this most vulner-
able population. We anticipate that optimal management of these conditions, along
with other management strategies, will continue to contribute to good outcomes
among high-risk infants.

William Oh, MD
Jean-Pierre Guignard, MD
Stephen Baumgart, MD

Xi



