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Editorials

When Can the Practicing Physician Suspect
White Coat Hypertension? Statement From the
Working Group on Blood Pressure Monitoring
of the European Society of Hypertension

Paolo Verdecchia, Eoin O'Brien, Thomas Pickering, Jan A. Staessen,
Gianfranco Parati, Martin Myers, Paolo Palatini, on behalf of the European
Society of Hypertension Working Group on Blood Pressure Monitoring

(CMS) in the United States have recently approvedconsider antihypertensive therapiés.”

ambulatory blood pressure measurement (ABPM) In anticipation of a considerable increase in the use of
for reimbursement, but only for “patients with suspectedABPM in clinical practice in the United States, it is timely
WCH (white coat hypertension)” in whom the CMS be- to examine the CMS recommendations in the light of
lieves the information deriving from the technique “is recent evidence from a number of studies on WCH.
necessary in order to determine the appropriate manage-
ment of the patient™ This decision, which is likely to e . .
change the clinical management of hypertension in thd?€finition of White
United States, makes white coat hypertension a conditofcoat Hypertension
of major importance. The deci§i9n by thg CMS begs theThe CMS decision is dependent on the definition of
question as to how the practicing physician can selechycy 1 which is a term used to denote individuals with
patients with white coat hypertension. It might indeed bespnormally elevated BP in the medical environment and
argued that all patients with an elevated clinic bloodpormal BP during usual daily 123 The most popular
pressure (BP) are candidates for ABPM. However, thejefinition of white coat hypertension is that BP measured
CMS decision carries a few other stipulations. First, whitepy conventional techniques in the office, clinic, or surgery
coat hypertension should be defined as “office BPexceeds 140 mm Hg systolic or 90 mm Hg diastolic, but
>140/90 mm Hg on at least three separate clinic/officevhen ABPM is performed the average BP is less than 135
visits with two separate measurements made at each visitthm Hg systolicand 85 mm Hg diastolic during the
Second, in addition “there should be at least two BPdaytime period. Currently, an average daytime ABPM of
measurements taken outside the office which<atd0/90 less than 135 mm Hg systolic and 85 mm Hg diastolic is
mm Hg.” Third, “there should be no evidence of end- generally considered normal and levels less than 130/80
organ damage.” Fourth and last, patients selected fomm Hg are considered optim&t® The CMS stipulations
ABPM on the foregoing criteria who have” an ambulatory 0N definition of WCH are in line, therefore, with the
BP <135/85 (presumably average daytime pressure, alevidence from the literature.
though this is not stated) with no evidence of end-organ Although, the CMS decision does not mention self
damage” are likely to be at normal risk, whereas thosdneasurement of BP, this is implied in that a potential

patients whose pressures are above this level “may be §gndidate for ABPM must not only have an office BP
greater than 140/90 mm Hg measured twice on three

T he Centers for Medicare and Medicaid Servicesincreased cardiovascular risk, and a physician may wish to
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separate clinic visits, but two measurements outside the
office should be less than 140/90 mm Hg; these latter
measurements would only be obtainable using a self mea-
surement technique. Self-measured home BP has been
used to identify subjects with white coat hypertension,?
though its role in this regard remains to be validated in
further clinical studies.® Subject to this caveat a Report of
the First International Consensus Conference on self-mea-
sured home BP recommended that the upper limit of
norma home BP should be 135/85 mm Hg based on the
average of two measurements in the morning and in the
evening for at least 3 working days.’® So again, although
there may be a little difference in the detail, the CMS
stipulationsin thisregard are in line with current evidence.

Although on the issue of definition, it isimportant to be
clear on the terms being used, and WCH should be dis-
tinguished from white coat effect, which is the difference
between clinic BP and ABPM, regardless of the normality
or otherwise of either BP. Therefore, white coat effect is
present in virtually all hypertensive subjects,** whereas
WCH is considered anormal or near-normal phenomenon.
White coat effect has been the subject of severa stud-

ies. 11-16

Clinical Significance of
White Coat Hypertension

Another important stipulation in the CMS decision is that
potential patients for ABPM should have no evidence of
end organ damage.* However, the means whereby a prac-
ticing physician is to determine the end organ status of a
patient is not stipulated. Perhaps this recommendation
should be taken as a broad means of excluding those
patients with severe hypertension, who will have had an
electrocardiograph and echocardiograph as part of special-
ized work-up rather than acall for intensive and expensive
investigations in patients with WCH in whom such inves-
tigations are likely to be negative.

The clinical significance of WCH has become clearer
from a growing mass of data, including some event-based
cohort studies,* %' which suggest that subjects with ele-
vated office/clinic BP, who have normal average daytime
pressures on ABPM have a risk of major cardiovascular
events comparable to that of clinically normotensive sub-
jects and less than that of subjects with elevated daytime
pressures.

In a study by Verdecchia and co-workers,*” event risk
was comparable between clinically normotensive controls
and subjects with white coat hypertension (defined as an
average daytime ABPM of less than 130 mm Hg systolic
and 80 mm Hg diastolic), whereas risk increased with
higher ABPM values. Likewise, in a study by Kario and
co-workers,® the risk of stroke was comparable between
clinically normotensive individuals and subjects with
white coat hypertension (defined as an average daytime
ABPM of less than 135 mm Hg systolic and 85 mm Hg
diastolic). Fagard and co-workers,®® who analyzed the
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Syst-Eur study dataset in older subjects with isolated sys-
tolic hypertension, found treatment more effective than
placebo in preventing events in subjects with moderate
sustained hypertension, defined by an average daytime
ABPM =160 mm Hg, but not in those with white coat
hypertension. On the other hand, some studies have sug-
gested that patients with WCH may be at increased
risk.2%2! The results of studies with large cohorts, which
should include the elderly with isolated systolic hyperten-
sion, are needed to confirm these findings.>® Nonetheless,
the CMS decision regarding risk is again in keeping with
the evidence.

The CMS decision makes the important recommenda-
tion that treatment may not be required in patients shown
to have WCH with ABPM. Overall, evidence to date,
however, does not allow us to make firm recommendations
regarding drug treatment in subjects with white coat hy-
pertension. Antihypertensive drug treatment would seem
to be unnecessary in most subjects with uncomplicated
white coat hypertension.?> However, intervention studies
are needed to determine whether subjects with white coat
hypertension might benefit from treatment to prevent the
future development of organ damage and risk of cardio-
vascular events. In a study by Staessen and co-workers, %
adjustment of antihypertensive treatment based on either
ABPM or clinic BP resulted in less intensive drug treat-
ment in the ABPM group despite comparable BP control
in both groups, and importantly, patients in the ABPM
group, who received less drug treatment were not disad-
vantaged as judged by left ventricular mass on echocardi-
ography. At least on the basis of this study, the CMS
suggestion that patients with WCH may not need antihy-
pertensive medication, is reasonable.

A further point deserves mention. The ABPM levelsin
subjects defined as having white coat hypertension could
represent, by chance, a sample taken at the low extreme of
their random distribution. Consequently, day-to-day repro-
ducibility of white coat hypertension might be impaired by
a regression-to-the-mean phenomenon. In one study, di-
agnosis of white coat hypertension was not reproduciblein
as many as 58% of the subjects.?* More data are needed,
therefore, to elucidate the issue of reproducibility of white
coat hypertension.

Identification of Subjects
With White Coat Hypertension

Several hypertension guidelines™" dtipulate that sus-
pected WCH is an indication for ABPM, and this presum-
ably influenced the CMS decision. However, the guide-
lines do not elaborate as to how the practicing physician
may “suspect” WCH, and in fairness it has to be admitted
that data allowing an estimate of the probability of WCH
according to the clinical characteristics of subjects are
very scarce.
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In a study carried out in 292 subjects with office dia-
stolic BP between 90 and 104 mm Hg, female gender,
young age, and hypertension of short duration were inde-
pendent predictors of WCH.? The analysis of a large
international database composed of 2492 subjects with
office BP more than 140 mm Hg systolic or 90 mm Hg
diastolic showed that the probability of having WCH
(defined as an average 24-h ABPM below the 95th centile
of a normotensive control group) was greater in women,
directly associated with age and inversely associated with
office BP and the number of BP measurements in the
office.®® Thus, the role of age as a predictor of WCH is
controversial. In another analysis of 1333 subjects in the
Progetto Ipertensione Umbria Monitoraggio Ambulato-
rille (PIUMA) database,™* prevalence of white coat hy-
pertension was 33.3% in Joint National Committee Stage
| (systolic 140 to 159 mm Hg or diastolic BP 90 to 99 mm
Hg), 11.8% in stage Il (systolic 160 to 179 mm Hg or
diastolic BP 100 to 109 mm Hg) and 3% in stage Il
(systolic =180 mm Hg or diastolic BP =110 mm Hg).
These data indicate the higher probability of white coat
hypertension in stage | hypertensive subjects. Recent stud-
ies in children have confirmed the findings in adults that
WCH is more frequent in patients with milder (stage I)
hypertension.?®

Recently, ajoint analysis of the Hypertension and Am-
bulatory Recording Venetia Study and PIUMA databases
examined 1564 subjects with uncomplicated stage | hy-
pertension® from which subjects with diabetes mellitus,
hypertension greater than stage |, renal failure, and previ-
ous cardiovascular events were excluded. Multivariate lo-
gistic regression analysis showed that lower values of
office diastolic BP (P = .0002), female gender (P = .002),
and nonsmoking status (P = .038) were the sole indepen-
dent predictors of WCH. In the subjects with adequate
echocardiographic tracings, a smaller value of left ventric-
ular mass was a further independent predictor (P = .002)
of WCH.

In arecent study, alower body mass index and a more
favorable lipid profile characterized subjects with future
(after 20 years) development of white coat hypertension as
opposed to those with future sustained hypertension.3!
Left ventricular mass and prevalence of microalbuminuria
did not differ between subjects with white coat hyperten-
sion, a clinically normotensive control group, whereas
circulating glucose and insulin levels were higher in the
white coat hypertension group than in the normotensive
group.®

Overdl, these data indicate that in untreated subjects
with essential hypertension, the probability of WCH in-
creases in subjects with 1) office systolic BP 140 to 159
mm Hg or diastolic BP 90 to 99 mm Hg, 2) female gender,
3) nonsmokers, 4) hypertension of recent onset, 5) limited
number of BP measurements in the office, and 6) small left
ventricular mass.
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Conclusions

Taking account, therefore, of the CM S recommendations,*
can this analysis of the available evidence give additional
help to the practicing physician in deciding which subject
with elevated office BP and suspected WCH should or
should not have ABPM? In truth, it must be admitted that
it is difficult to escape the conclusion that all patients in
whom a diagnosis of hypertension is being contemplated
based on office/clinic BP, should have ABPM to exclude
WCH, but there are at least some features that may make
it more likely that an elevated office BP is due to WCH.
First, subjects (they are not necessarily patients) with
office systolic BP between 140 and 159 mm Hg or dia-
stolic BP between 90 and 99 mm Hg should have ABPM
to exclude WCH, because about 33% of these subjects
may have the condition.*? In contrast, ABPM will only
identify asmall number of subjects with WCH when office
BPis higher. Thus, if resources are limited ABPM should
not be used in these subjects solely to identify WCH.
Second, there is some evidence to suggest that the likeli-
hood of identifying WCH is increased in subjects with at
least one of the following conditions: female sex, non-
smoking status, recent diagnosis of hypertension, limited
number of BP measurements in the doctor’s office, and
small left ventricular mass at echocardiogram. Third,
many patients may already be aware that their BP ishigher
in the physician’s office than outside it, and the likelihood
of WCH™*? makes them candidates for ABPM for sus-
pected WCH.

References

1. CMS: Centers for Medicare & Medicaid Services. Medicare Cov-
erage Policy— Decisions. Ambulatory Blood Pressure Monitoring
(#CAG-00067N). 2001. http://www.hcfa.gov/coverage/8b3-ff.htm.

2. Pickering TG, James GD, Boddie C, Harshfield GA, Blank S,
Laragh JH: How common is white-coat hypertension? JAMA 1988;
259:225-228.

3. Julius S, Mgjia A, Jones K, Krause L, Schork N, van de Ven C,
Johnson E, Petrin J, Sekkarie MA, Kjeldsen SEI: “White coat”
versus “sustained” borderline hypertension in Tecumseh, Michigan.
Hypertension 1990;16:617-623.

4. Pickering T, for an American Society of Hypertension Ad Hoc
Panel: Recommendations for the use of home (self) and ambulatory
blood pressure monitoring. Am J Hypertens 1996;9:1-11.

5. Verdecchia P, Clement D, Fagard R, Paatini P, Parati G: Target
organ damage, morbidity and mortality. Blood Pressure Monitoring
1999;4:303-317.

6. Verdecchia P: Prognostic value of ambulatory blood pressure. Cur-
rent evidence and clinical implications. Hypertension 2000;35:844—
851.

7. Verdecchia P: Reference values for ambulatory blood pressure and
self-measured blood pressure based on prospective outcome data.
Blood Pressure Monitoring 2001;6:323-327.

8. Verdecchia P, Staessen JA, White WB, Imai Y, O’'Brien ET: Prop-
erly defining white coat hypertension. Eur Heart J 2001;23:106—
109.



90

10.

11.

12.

13.

14.

15.

16.

17.

18.

10.

20.

21

22.

23.

24.

25.

26.

21.

EDITORIAL

Staessen JA, Celis H, Hond ED, Giot C, Leeman M, O'Brien E,
Vandenhoven G, Fagard R, THOP investigators: Comparison of
conventional and automated blood pressure measurements: Interim
analysis of the THOP trial. Treatment of hypertension according to
home or office blood pressure. Blood Press Monit 2002;7:61-62.
Asmar R, Zanchetti A: Guidelines for the use of self-blood pressure
monitoring: A summary report of the First International Consensus
Conference. Group evaluation & measure of the French society of
hypertension. J Hypertension 2000;18:493-508.

Mancia G, Bertineri G, Grassi G, Parati G, Pomidossi G, Ferrari A,
Gregorini L, Zanchetti A: Effects of blood pressure measured by the
doctor on patient’s blood pressure and heart rate. Lancet 1983;2:
695-698.

Verdecchia P, Schillaci G, Borgioni C, Ciucci A, Zampi |, Gat-
tobigio R, Porcellati C: White-coat hypertension and white-coat
effect: Similarities and differences. Am J Hypertens 1995;8:790—
798.

Myers MG, Haynes B, Rabkin SW: Canadian hypertension society
guidelines for ambulatory blood pressure monitoring. Am J Hyper-
tens 1999;12:1149-1157.

Myers MG, Reeves RA: White-coat phenomenon in patients receiv-
ing antihypertensive therapy. Am J Hypertens 1991;4:844-849.
Myers MG, Reeves RA: White-coat effect in treated hypertensive
patients: Sex difference. J Hum Hypertens 1995;9:729—-733.

Parati G, Ulian L, Santucciu C, Omboni S, Mancia G: Difference
between clinic and daytime blood pressure is not a measure of the
white coat effect. Hypertension 1998;31:1185-1189.

Verdecchia P, Schillaci G, Borgioni C, Ciucci A, Porcellati C:
White-coat hypertension. Lancet 1996;348:1444-1445.

Fagard RH, Staessen JA, Thijs L, Gasowski J, Bulpitt CJ, Clement
D, de Leeuw PW, Dobovisek J, Jaaskivi M, Leonetti G, O’'Brien E,
Palatini P, Parati G, Rodicio JL, Vanhanen H, Webster J: Response
to antihypertensive therapy in older patients with sustained and
nonsustained systolic hypertension. Systolic Hypertension in Eu-
rope (Syst-Eur) Tria Investigators. Circulation 2000;102:1139—
1144.

Kario K, Shimada K, Schwartz JE, Matsuo T, Hoshide S, Pickering
TG: Silent and clinically overt stroke in older Japanese subjects with
white-coat and sustained hypertension. JAm Coll Cardiol 2001;38:
238-245.

Owens PE, Lyons SP, Rodriguez SA, O'Brien ET: Is elevation of
clinic blood pressure in patients with white coat hypertension who
have normal ambulatory blood pressure associated with target organ
changes? J Human Hypertens 1998;12:743-748.

Owens P, Atkins N, O’Brien E: Diagnosis of white coat hyperten-
sion by ambulatory blood pressure monitoring. Hypertension 1999;
34:267-262.

Pickering TG: White coat hypertension: Timefor action. Circulation
1998;97:1834-1836.

Staessen JA, Byttebier G, Buntinx F, Celis H, O’'Brien ET, Fagard
R: Antihypertensive treatment based on conventional or ambulatory
blood pressure measurement. A randomized controlled trial. Ambu-
latory Blood Pressure Monitoring and Treatment of Hypertension
Investigators. JAMA 1997;278:1065-1072.

Palatini P, Dorigatti F, Roman E, Giovinazzo P, Piccolo D, De
Venuto G, Mattarei M, Cozzutti E, Gregori S, Mormino P, Pessina
AC: White-coat hypertension: A selection bias? Harvest Study
Investigators. Hypertension and ambulatory recording; Venetia
study. J Hypertens 1998;16:977-984.

Joint National Committee on Detection, Evaluation, and Treatment
of High Blood Pressure: The Sixth Report of the Joint National
Committee on the detection, evaluation, and treatment of high blood
pressure. Arch Intern Med 1997;157:2413-2446.

Guidelines Subcommittee: 1999 WHO/ISH Guidelines for the man-
agement of hypertension. J Hypertens 1999;17:151-183.

Ramsay LE, Williams B, Johnston GD, MacGregor GA, Poston L,
Potter JF, Poulter NR, Russel G: British Hypertension Society

AJH-January 2003-VOL. 16, NO. 1

guidelines for hypertension management 1999: Summary. BMJ
1999;519:630-635.

28. Staessen JA, O'Brien ET, Atkins N, Amery AK, on behalf of the
Ad-Hoc Working Group: Short report: Ambulatory blood pressure
in normotensive compared with hypertensive subjects. J Hypertens
1993;11:1289-1297.

29. Sorof JM, Poffenbarger T, Franco K, Portman R: Evauation of
white coat hypertension in children: importance of the definitions of
normal ambulatory blood pressure and the severity of casual hyper-
tension. Am J Hypertens 2001;14:855-860.

30. Verdecchia P, Paatini P, Schillaci G, Mormino P, Porcellati C,
Pessina AC: Independent predictors of isolated clinic (white-coat)
hypertension. J Hypertens 2001;19:1015-1020.

31. Bjorklund K, Lind L, Vessby B, Andren B, Lithell H: Different
metabolic predictors of white-coat and sustained hypertension over
a 20-year follow-up period: A population-based study of elderly
men. Circulation 2002;106:63-68.

Appendix:
Membership of ESH Working Group on blood pressure
monitoring:  Roland  Asmar, Société Frangaise

D'Hypertension Arterérielle, Filidle de la Société Fran-
caise de Cardiolgie, 15, rue de Cels-75014, Paris, France;
Lawrie Beilin, Department of Medicine, University of
Western Australia, Australia, GPO Box x2213, 35 Victoria
Square, Perth WA 600, Australia; Denis L. Clement,
Afdeling Hart-en Vaatziekten, Universitair Ziekenhuis, De
Pintelaan 185, B-9000 Gent, Belgium; Peter De Leeuw,
interne geneeskunde, academisch ziekenhuis, P. Debye-
laan 25, postbus 5800, 6202, AZ Maastricht, The Nether-
lands; Robert Fagard, Katholieke Universiteit Leuven, Hy-
pertensie en Cardiovasculaire Inevalidatie Eenheid,
Inwendige Geneeskunde-Cardiologie, U.Z. Gasthuisberg,
Herestraat 49, 3000 Leuven, Belgium; Yutaka Imai, The
Department of Clinical Pharmacology and Therapeutics,
Tohoku University Graduate School of Pharmaceutical
Science and Medicine, 1-1 Seiryo-cho, Aoba-ku, Sendai
980-8574, Japan; Jean-Michel Mallion, Médecine Interne
et Cardiologie, Chef de Service, Centre Hospitalier Uni-
versitaire de Grenoble, B.P. 217-38043 Grenoble Cedex,
France; Giuseppe Mancia, Universita Degli Studi di Mi-
lano-Bicocca, Cattedra di Medicina Interna, Ospedale San
Gerardo Dei Tintori, Via Donizetti, 106, 20052 Monza,
Italy; Thomas Mengden, University Clinic Bonn, Depart-
ment of Internal Medicine, Wilhelmstr. 35 5311 Bonn,
Germany; Martin G. Myers, Division of Cardiology, Sun-
nybrook and Women’'s College Health Sciences Centre,
2075 Bayview Avenue, Toronto, Ontario M4N 3M5, Can-
ada; Eoin O'Brien (Chairman), Blood Pressure Unit,
Beaumont Hospital, Dublin 9, Ireland; Paul Padfield, De-
partment of Medicine, Western General Hospital, Edin-
burgh EH4 2XU, Scotland; Gianfranco Parati, Istituto
Scientifico Ospedale San Luca, IRCCS, Ingtituto Auxo-
logico Italiano, 20149 Milan, Via Spagnoletto 3, Italy;
Paolo Palatini, Dipartimento di Medicina Clinica e Speri-
mentale, Universita’ di Padova, Via Giustiniani 2, 1-35128
Padua, Italy; Thomas G. Pickering, Director, Integrative
and Behavioral Cardiovascular Health Program, Mount
Sinai Medical Center, New York, NY 10029-6574; Josep



AJH-January 2003-VOL. 16, NO. 1

Redon, Hypertension Clinic. Interna Medicine, Hospital
Clinico, University of Valencia, Avda Blasco |bafiez, 17.
46010. Valencia, Spain; Jan Staessen, Katholieke Univer-
siteit Leuven, Hypertensie en Cardiovasculaire Revalidatie
Eenheid, Inwendige Geneeskunde-Cardiologie, U.Z. Gas-
thuisberg, Herestraat 49, 3000 Leuven, Belgium; George
Stergiou, Hypertension Center, Third University Dept of
Medicine, Sotiria Hospital, Athens, Greece; Gert van
Montfrans, Academisch Medisch Centrum, Interne Ziek-

EDITORIAL 91

ten, Meibergdreef 9, AZ 1005 Amsterdam; Paolo Verdec-
chia, Dipartimento Malattie Cardiovascolari, Ospedae R.
Silvestrini, Perugia, Italy; Bernard Waeber, (Secretary),
Centre Hospitalier Universitaire Vaudois, Division
D’Hypertension, Departement de medecine interne, 1011
Lausanne, Switzerland; William White, Section of Hyper-
tension and Vascular Diseases, The University of Con-
necticut Health Center, 263 Farmington Avenue, Farming-
ton, Connecticut 06030-3940.



	When Can the Practicing Physician Suspect White Coat Hypertension? Statement From the Working Group on Blood Pressure Monitoring of the European So
	Definition of White Coat Hypertension
	Clinical Significance of White Coat Hypertension
	Identification of Subjects With White Coat Hypertension
	Conclusions


