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INTRODUCTION

Pregnancy normally causes a variety of anatomic and
physiologic changes in the kidney, including dilatation
of the urinary system and an increased glomerular fil-
tration rate (GFR). Moreover, pregnancy has a pro-
found effect on renal function and may play a major
role in the natural history of preexisting renal diseases.
Preexisting renal disease may complicate the course of
pregnancy and may significantly increase the risk for
adverse maternal and fetal outcomes. Risk factors such
as severe proteinuria, uncontrolled blood pressure, and
severe renal impairment worsen fetal and maternal out-
come. On the other hand, acute renal failure in several
forms may complicate a pregnancy in a previously
healthy woman. This manual reviews important steps in
the diagnosis of preeclampsia and other forms of hyper-
tension associated with pregnancy; the causes of acute
renal failure in the pregnant woman; and issues regard-
ing the management of preexisting renal disease and
urinary tract infection in pregnant women. 

HYPERTENSION AND PREECLAMPSIA

CASE PATIENT 1 
Presentation

A 19-year-old primiparous woman with an intrauter-
ine pregnancy presents to her obstetrician for prenatal
care during the first trimester. At this initial visit, her
blood pressure is 160/90 mm Hg. At subsequent visits
during her first trimester, she has blood pressure read-
ings of 150/110 mm Hg and is placed on methyldopa
250 mg orally twice daily.

• What physiologic changes occur in pregnancy? 
• What are the implications of these changes on blood

pressure and renal function?

PHYSIOLOGIC CHANGES IN PREGNANCY

Beginning early in pregnancy there are dramatic in-
creases in cardiac output and sodium and water reten-

tion, leading to blood volume expansion. At the same
time, systemic vascular resistance and systemic blood
pressure decrease substantially. These phenomena peak
in the second trimester, and then plateau until preg-
nancy is concluded. The teleologic rationale for such an
expansion of the blood volume is complex. Certainly
the development of the fetus requires the accumulation
of several liters of fluid and electrolytes to supply normal
body function, and the blood volume that resides in the
placenta also must be provided. In addition, some extra
“reserves” are probably beneficial so that at the time of
delivery, incremental blood and fluid losses do not lead
to shock. The expansion of the plasma volume is accom-
panied by a lesser increase in red cell volume, leading to
a small drop in the hematocrit.

These physiologic changes can produce substantial
stress in patients with compromised cardiac or renal func-
tion, whose capacity to accommodate the additional 8 to
10 L of body water and 1 mEq of sodium may be quite lim-
ited. Despite the increase in cardiac output, blood pres-
sure normally falls by 8 to 10 mm Hg during pregnancy
due to the reduced systemic vascular resistance in the face
of rising blood volume. The mean blood pressure in the
second trimester is 105/60 mm Hg.1 The fall in resistance
and blood pressure may be due to increased nitric oxide
synthesis2 as well as to resistance to a variety of vasoactive
substances, including catecholamines, endothelins, and
angiotensin.3

Along with the changes in blood volume and blood
pressure, there is a dramatic rise in the GFR and renal
plasma flow during pregnancy. The increased GFR and
renal blood flow also are a logical consequence of the
rising blood volume and the need to filter an increased
volume of water and solute content of the body fluids
and to deal with the metabolic end products of the
fetus. These effects begin early in pregnancy and may
reach a value 50% higher than baseline by the third
month of pregnancy.4,5

In addition to the physiologic changes that occur in
pregnancy, the clinical markers used to assess renal
function are altered. The serum creatinine and blood
urea nitrogen (BUN) levels tend to be 20% to 30%
lower than normal during pregnancy; the clinician
must keep in mind that higher values could indicate
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