Blood pressure measurements obtained during pregnancy         
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Hypertension in pregnancy affects about 8% of all pregnancies and is the most common cause of maternal and fetal mortality and morbidity worldwide (1).  Generally several forms are differentiated from one another.  These forms are chronic essential hypertension occurring in a patient who then becomes pregnant, gestational hypertension occurring in a pregnancy, but without proteinuria or signs of organ dysfunction, and preeclampsia, namely hypertension and proteinuria after the 20th week of gestation.   The latter may feature the so-called HELLP syndrome, hypertension, elevated liver enzymes and low platelets, the severest form of preeclampsia.  Since the mechanisms are incompletely understood there is no specific therapy for preeclampsia or the HELLP syndrome, other than termination of the pregnancy.  In developed countries, the maternal mortality attributable to preeclampsia has declined. Preeclampsia primarily affects fetal well-being through intrauterine growth retardation, preterm birth, low birth weight, and perinatal mortality. Especially preterm birth increases the burden of immaturity, particularly developmental and neurological retardation (2).  

An additional sequel of preeclampsia is an increased cardiovascular risk that affects the offspring and the mother.  In terms of the offspring, the association may have to do with the fact that “low birth weight for gestational age” infants have increased risk of developing hypertension, diabetes, and premature cardiovascular disease, compared to infants not falling into this category (3,4).  The issue is further complicated that in developed countries, women are choosing to have their children at a later age, thereby increasing the risk for preeclampsia.  Other risk factors are multiple births that commonly occur with artificial insemination, as well as diabetes, hypertension, obesity, chronic renal disease, lupus erythematosus, and disorders of coagulation such as factor V Leiden (5).  Most important in the management of the condition is the early recognition of its presence.  Thus, women who might have a higher than expected risk for the condition should be managed in a high-risk obstetrical outpatient clinic where the development of hypertension, proteinuria, and features of the HELLP syndrome are more likely to be detected early.   

Fundamental to early detection are frequent blood pressure measurements and the determination of proteinuria.  Proteinuria deserves a few comments.  The urine specimen should be a morning (preferably the second morning voided) sample.  Care should be taken in its collection.  A qualitative protein determination is totally adequate for screening purposes.  Seldom has a more versatile device been applied in clinical medicine as the simple urine “dipstick” analysis.  This inexpensive test determines the presence of albumin in urine by means of the bromphenol reaction. In rough terms, trace positive results (which represent a slightly hazy appearance in urine) are equivalent to 10 mg/100 ml or about 150 mg/24-hr (the upper limit of normal). A 1+ determination corresponds to about 200-500 mg/24-hr, a 2+ to 0.5-1.5 gm/24-hr, a 3+ to 2-5 gm/24-hr, and a 4+ represents 7 gm/24-hr or greater.  Although simple and accurate, the protein measurements are commonly not reliably obtained or are so poorly documented that the consultant cannot determine whether or not the first trimester was indeed free of proteinuria.  The presence of proteinuria is an extremely important finding that should be documented with a second test.  A 24-hr urine collection is not necessary , if protein concentration determination under laboratory conditions is carried out with the simultaneous measurement of the creatinine concentration in urine.
The blood pressure criterion for preeclampsia is the documented presence of values in excess of 140/90 mm Hg.  Blood pressure measurements, available now for over 100 years, must be conducted in a standardized fashion in the sitting position.  Supine measurements may be confounded by uterine compression of the inferior vena cava.  The cuff must be adequate and appropriate in size.  The examiner should rely on the Korotkoff V phase to determine the diastolic pressure, namely the complete disappearance of sounds.  In about 15% of pregnant women, the sounds are audible all the way down to zero pressure, probably because of the hyperdynamic circulation.  Only in this instance, should the IV phase, muffling, be used to estimate the diastolic pressure.  The phase IV estimate was commonly relied upon in Europe and Australia, but has now been abandoned because of unreliability (6).  During normal pregnancy, the diastolic blood pressure decreases by 7-10 mm Hg, while the systolic value stays the same or decreases to a lesser degree.  With the development of preeclampsia, blood pressure increases and the expected diurnal variation is perturbed or even reversed with a nocturnal increase in blood pressure.  Thus, early morning values are less valuable and cannot be considered reliable for excluding the diagnosis.

A common confounding variable is the failure of the clinician to notice “white coat” elevations in blood pressure.  White coat hypertension is common during pregnancy and is responsible for almost one-third of women diagnosed with hypertension during pregnancy on an outpatient basis (7).  White coat hypertension in these women leads to faulty diagnosis and the erroneous prescribing of antihypertensive medications or unnecessary admissions to the hospital.  Antihypertensive medications are not innocuous under these circumstances, but instead can lead to worsening of utero-placental perfusion among other side effects.  Ambulatory 24-hr blood pressure measurements have done much to minimize this faulty diagnosis and have decreased the prescribing of medications inappropriately.  However, the devices used for this purpose should have been verified in a cohort of pregnant women.  Such verification has been provided for numerous ambulatory 24-hr blood pressure devices (8).  However, for devices intended for home self-measurement, this verification is generally not yet available.  Ambulatory 24-hr blood pressure measurements are promising not only in regards to eliminating the presence of white coat hypertension, but also in providing an earlier and more reliable diagnosis of preeclampsia (8). 

Automated oscillometric blood pressure measuring devices are commonly applied to allow the patients to follow their own blood pressures at home during pregnancy.  These devices also are helpful in ruling out white coat hypertension and are valuable in determining the presence of or progression of preeclampsia, particularly in the second trimester of pregnancy.  Frequent measurements at home, not possible in the office, may permit early detection of preeclampsia.  The condition may develop rapidly in a fuliminant fashion requiring only days or even hours.  However, adequate patient education is extremely important for reliable measurements.  Particularly for home devices, documented verification in a cohort of pregnant women is mandatory.  Such devices are now commonly sold in pharmacies “over the counter” and may not meet necessary standards.  An example is the oscillometric devices that determine the blood pressure at the wrist joint.  These devices cannot be recommended. The device verification should accrue by an independent evaluation as has been conducted for numerous devices by the British Hypertension Society (BHS), the Association for the Advancement of Medical Instrumentation (AAMI), and the “Gütesiegel der deutschen Hochdruckliga”.  The manufacturer should not conduct the verification.  The conduct of a controlled study in a cohort of pregnant women, comparing the device in question with conventional blood pressure measurement, is then required to document the value of home blood pressure measurement during pregnancy.  Such studies could be the basis of guidelines regarding the value of home blood pressure measurements during pregnancy.

In summary, blood pressure measurement during pregnancy remains an extremely important part of prenatal care. However, the measurements are commonly erroneous.  The measurements made by physicians or the physician’s staff, are oftentimes casual and not standardized.  White coat hypertension is a common sequel.  Measurements made by the patients themselves raise questions in terms of their training and in terms of the quality and verification status of the device employed.  Improvements in both areas require additional training of personnel, physicians and nurses (midwives) alike. Mercury manometric measurements of blood pressure are becoming a phenomenon of the past and will be replaced by automated, verified, devices (9).  The advantages of self-measurement, compared to measurements in the outpatient clinic, or compared to 24-hr ambulatory determinations will require much additional clinical investigation.
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