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Abstract
Introduction. This article deals with the description and diagnosis of a new nosographic 
syndrome, which received the eponym of “Cugini’s syndrome” by the name of the Author 
who discovered its clinical picture. This syndrome is characterized by the binomial: 
“minimal target organ damage associated to monitoring prehypertension”. 
Clinical history and diagnosis. Between the years 1997 and 2002, the Author 
published a series of investigations regarding some office normotensives who inexplicably 
showed incipient signs of target organ damage (TOD). Investigated via ambulatory (A) 
blood (B) pressure (P) monitoring (M), these subjects were surprisingly found not to 
be hypertensive. Neverthless, the office normotensives with TOD exibited the daily 
mean level of their systolic (S) and diastolic (D) BP (DMLSBP/DBP) significantly more 
elevated as compared to true normotensives. Because of these ABPM findings, the 
Author realized that the investigated subjects were false normotensives whose TOD 
was associated with a monitoring prehypertension (ABPM-diagnosable prehypertension 
alias monitoring prehypertension alias masked prehypertension). The year after the last 
Cugini’s investigation, the INC-7 Reports introduced the term: “prehypertension” in 
its classification of arterial hypertension, as an office sphygmomanometric condition in 
between office normotension and office hypertension. The ABPM cut-off upper limits 
for a differential diagnosis between monitoring normotension, prehypertension and 
hypertension are reported, as calculated by the Author in its collection of ABPMs. The 
eponym of “Cugini’s syndrome” was assigned in 2007 and confirmed in 2009. 
Conclusive remarks. The monitoring prehypertension is a further condition of discrepancy 
between office sphygmomanometry and ABPM, as per a masked prehypertension, 
whose diagnosis has to be immediately diagnosed, for preventing the onset of a TOD. 
There are reported the present investigations dealing with the possible need for an early 
antihypertensive treatment of prehypertension. A pharmacological treatment seems to 
be especially justified in the presence of a Cugini’s syndrome.
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CLINICAL HISTORY
The so called “Cugini’s syndrome” (CS) is a clinical 

picture characterized by the binomial “target organ 
damage/monitoring prehypertension”. 

Its identification was made by the physician Pietro 
Cugini (Rome, 1936), Professor of Internal Medicine at 
the Sapienza University of Rome (Italy), via a series of 
clinical researches, performed between 1997-2002 [1-
7], in office normotensive subjects showing initial and 
minimal (say, incipient) signs of tensive target organ 
damage (TOD). 

The eponym was conferred in 2007 [8] and restated 
in 2009 [9] by a panel of international leading experts of 
biometric standardization and clinical management of 
the ambulatory (A) blood (B) pressure (P) monitoring 
(M), for the diagnostic differentiation between normo-
tension and hypertension. 

The eponymic attribution was motivated by the fact 

that Cugini’s studies documented, via ABPM, the exist-
ence of office normotensives with initial signs of TOD 
who were found to be neither normotensives nor hyper-
tensives. 

As a matter of fact, they were found to show a statisti-
cally significant elevation of the daily mean level of their 
systolic (S) and diastolic (D) BP values (DMLSBP/DBP), 
in between the DMLSBP/DBP detectable in true normo-
tensives and true hypertensives. 

To describe this unsuspected intermediate BP regi-
men, the he thought to use the term: “prehypertesion” 
as a indicative of ABPM-diagnosable prehypertension 
alias monitoring prehypertension alias masked prehy-
pertension. 

Interestingly, one year after the Cugini’s last publica-
tion, the word “prehypertension” made its appearance 
in the international classification, still in use, proposed 
by the VII Report of the Joint National Committee on 
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Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure in 2003 [10] and restated in 2004 
[11]. For the sake of history, it must be stressed that at 
the time of his researches, the Author was involved in 
an international study, called “From Womb to Tomb” 
(FWTT), promulgated by Prof. Franz Halberg and cow-
orkers at the Chronobiology Laboratories of Minnesota 
University (Minneapolis, USA). This study was dealing 
with the standardization of time-qualified reference 
limits for the within-day BP values in clinically healthy 
humans, from birth to death [12-15]. 

Because of this involvement, his laboratory of Clini-
cal Chronobiology at the Policlinico Umberto I of Sa-
pienza University of Rome, was equipped with auto-
mated, wearable, non-invasive BP monitors, fulfilling 
the acceptance criteria of AAMI (Association for the 
Advancement of Medical Instrumentation) and BHS 
(British Hypertension Society).

Importantly, in collecting true normotensives reliable 
for the FWTT study, in its quality of clinician, he had 
the chance to observe some office normotensive adults 
who were showing incipient signs of TOD, namely, a 
first stage hypertensive retinopathy [1, 2]. He immedi-
ately suspected that these individuals could be affected 
by an “odd hour hypertension”, including the non-dip-
ping phenomenon. 

Because of this reasonable hypothesis, all these subjects 
were examined, via ABPM, in their 24-h BP pattern. 

Interestingly and surprisingly, he could ascertain that 
none of these subjects exhibited intradiem systolic (S) 
and diastolic (D) DBP values higher than the pertaining 
day-night upper reference limits, even though, they were 
showing a more elevated profile of their 24-h BP values. 

Because of this unexpected finding, he realized that 
the office normotensive subjects with an incipient TOD 
could be regarded as putative normotensives. 

For coherence with this plausible hypothesis, he de-
cided to perform a statistical comparison of the daily 

mean level of monitored systolic (S) and diastolic (D) 
BP values (DMLSBP/DBP), as estimated in true normoten-
sives and putative normotensives. 

Accordingly, from his ABPM database, he extracted 
a sample of true monitoring normotensives, matching 
by age, sex and anthropometric characteristics with the 
group of putative normotensives with incipient TOD, 
namely a first stage of hypertensive retinopathy. 

Surprisingly, the statistical analysis revealed that not-
withstanding the lack of supranormal BP values, the 
putative normotensives exhibited a significant elevation 
of their DMLSBP/DBP as compared to the true monitoring 
normotensives (Table 1). At this point, having already ex-
cluded that the office normotensives with retinal TOD 
had other factors of cardiovascular risk, he thought that 
the office normotensives with a TOD  subjects could be 
really regarded as false normotensives. 

Because of this hypothesis, he thought to discover 
whether or not the finding of a significantly more el-
evated DMLSBP/DBP could be observed in office normo-
tensives with other incipient TODs.

The new TODs investigated in office normotensives 
were: 1) interventricular septum hypertrophy; 2) in-
terventricular septum hypertrophy of the novel trans-
planted heart; 3) endothelial dysfunction; 4) gestational 
impairment of blood flow in uterine arterioles; 5) ges-
tational intrauterine retardation of fetal growth, by pre-
liminarily excluding that there were operative other risk 
factors for TODs [3, 7].

Importantly, the biometric examination gave a con-
firmation to his hypothesis in that all the putative nor-
motensives with various TODs were found to show a 
statistically significant elevation of their DMLSBP/DBP, in 
absence of intradiem BP values higher than normal.

Because of these homogenous results, he realized that 
it was plausible to think about an enlarged syndrome, 
to be named “tensive target organ damage/monitoring 
prehypertension syndrome”. 

Table 1
Number of supranormal intradiem systolic (S) and diastolic (D) blood pressure (BP) values as well as daily mean levels of SBP and 
DBP along with the results of their statistical contrasts in true normotensive and putatives normotensives with initial signs of 
hypertensive retinopathy. Reproduced from the Journal of the Siena Academy of Sciences (JSAS 2012;4:12-21) with the permission 
of Accademia dei Fisiocritici of Siena, Italy

Selected parameters 
at the ABPM

Pressurometric 
variables

Group A

True normotensives

Group B

Putative normotensive with 
initial signs of hypertensive 

retinopathy

Statistical contrasts

(A vs B)

Within-day values 
above 135 mmHg 

(day-time)/85 mmHg 
(night-time)

SBP

DBP

0

0

0

0

χ2 test

NA

NA

DML
(mmHg/24-h)

SBP

DBP

112 ± 4

72 ± 2

23 ± 3

78 ± 2

Student t test
(p value)

< 0.001

< 0.01

ABPM: ambulatory blood pressure monitoring; SBP: systolic blood pressure; DBP: diastolic blood pressure; DML: daily mean level given as mean 
± standard error of the mean; NA: not applicable.



Describing anD Diagnosing cugini’s synDrome

B
r

ie
f
 N

o
t

e
s

311

DIAGNOSTIC CRITERIA 
It is important to remark that the term “prehyperten-

sion” of the JNC-7 Report merely refers to the office 
sphygmomanometry of BP. 

Because of this, he analyzed the ABPM data base 
for determining the cut off limits to be adopted for the 
tripartite ABPM-mediated diagnosis of normotension, 
prehypertension (including the CS), and hypertension 
(Table 2).

The last problem faced by Cugini was the attempt 
to estimate the prevalence of monitoring prehyperten-
sion as well as of his syndrome by revisioning his ABPM 
data base. From his personal data, it has been derived 
that the monitoring prehypertension can be found in 
3-5% of subjects with office normotension, while the 
prevalence of a monitoring prehypertension associated 
with TODs, namely a CS, account for about 10% of the 
monitoring prehypertensives. 

It important to restate that all the above-cited biom-
etric and epidemiological estimates have been derived 
from a personal ABPM data base. Therefore, it remains 
clear that further epidemiological and pharmacologi-
cal investigations are needed in order to better define: 
1) the cut off limits for an indisputably differentiating 
monitoring normotension, prehypertension and hyper-
tension via ABPM; 2) the clinical course of prehyper-
tension and CS in terms of outcomes; 3) the effective 
impact on health care; 4) the real necessity of a drug 
treatment, according to the standards of Evidence 
Based Medicine.

CONCLUSIVE REMARKS
It is important to stress that in JNC-7 the term “pre-

hypertension” is intended as a potential condition of 
risk (pre-disease) for a possible future development of 
hypertension. As a matter of fact, the JNC-7 only sug-
gests a non-pharmacological intervention for correcting 
the modifiable factors of cardiovascular risk. Looking 
as the CS, it seems that the ABPM-diagnosable pre-
hypertension is an actual hemodynamic regimen per se 

responsible for a cardiovascular damage. This clinical 
observation lead Cugini to hypothesize the need of a 
drug treatment of arterial prehypertension by recurring 
to ad hoc studies (drug vs placebo and/or alternative 
measures, such as changes in lifestyles), according to 
the standards of Evidence Based Medicine. The reli-
ability of this suggestion seems to have a confirmation 
by some ad hoc studies, initiated five years later his re-
tirement [16-25]. 

As a further consideration, it must be remarked that 
before the identification of the monitoring prehyper-
tension, the clinical combination of a TOD with an 
office normotension remained nosographycally undiag-
nosable. 

In fact, in 2002 Pickering et al. [26] compiled a 
four item diagnostic vademecum with relation to the 
concordance/discordance between office sphygmoma-
nometry (OS) and ABPM, i.e., 1) normotensives at 
OS and ABPM alias true normotensives; 2) hyper-
tensives at OS and ABPM alias true hypertensives; 3) 
hypentensives a t OS, normotensives at ABPM alias 
white coat hypertensives; 4) normotensives at OS, 
hypertensives at ABPM alias masked hypertensives. 
Thus, the masked prehypertension proposed by him, 
results to be a fifth diagnostic category, i.e., normo-
tensives at OS, monitoring prehypertensives at ABPM 
alias masked prehypertensives, potentially prone to 
develop end organ damage as per a CS. This new clini-
cal evidence may be of substantial relevance, e.g., for 
the revision of guidelines.
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Table 2
Cugini’s criteria, presumably applicable to the ABPM, for a tripartite diagnostic differentiation among monitoring normotension, 
prehypertension and hypertension. Reproduced from the Journal of the Siena Academy of Sciences (JSAS 2012;4:12-21) with the 
permission of Accademia dei Fisiocritici of Siena, Italy

Monitoring blood pres-
sure regimen

Supranormal day-night values of SBP and DBP
(mmHg)

Daily mean level of SBP 
and DBP DML(SBP/DBP) (mmHg/24-h)

Normotension None > 135/85 (day-time) and > 125/75 (night-time) 105-120/75-80

Prehypertension

Cugini’s syndrome

None > 135/85 (day-time) and > 125/75 (night-time)

IDEM

121-130/81-85

IDEM  
+ initial signs of TODs

Hypertension At least 20% > 135/85 (day-time) and  
> 125/75 (night-time)

≥ 131/86*

SBP: systolic blood pressure; DBP: diastolic blood pressure. 
*Monitoring hypertension may not show a higher DML(SBP/DBP) whether the 24-h blood pressure profile shows an almost comparable number 
of supranormal and subnormal values.



Laura Gasbarrone

B
r

ie
f
 N

o
t

e
s

312

1. Cugini P, Petrangeli CM, Capodaglio FP, Chiera A, 
Cruciani F, Turri M, Gherardi F, Santino G. Retinopa-
tia tensiva a lesioni minime” e pre-ipertensione arteriosa: 
evidenze dal monitoraggio della pressione arteriosa in 
soggetti reputati normotesi a “rischio zero”. Rec Progr 
Med 1997;88:11-6.

2. Cugini P, Cruciani F, Turri M, Regine F, Gherardi F, 
Petrangeli CM, Gabrieli CB. “Minimal-change hyper-
tensive retinopathy” and “arterial pre-hypertension”, il-
lustrated via ambulatory blood-pressure monitoring in 
putatively normotensive subjects. Int Ophthalmology 
1998;22(3):145-9.

3. Cugini P, Fontana S, Pellegrino AM, Lucia P, Stirati G, 
Cruciani F, Scibilia G, Pachì A. Il concetto di “pre-iper-
tensione arteriosa” alla luce del monitoraggio ambulato-
rio non-invasivo della pressione arteriosa. Rec Prog Med 
1998;89:559-68.

4. Cugini P, Stirati G, Paesano R, Cristina G, Marciano F, 
Fontana S, Pellegrino AM, Zanfini C, Pachì A. Ambula-
tory blood pressure monitoring in normotensive pregnant 
women showing impaired uterine artery blood flow. Chro-
nobiol Sect 1998;105:47-51.

5. Cugini P, Stirati G, Paesano R, Masella C, Marceca M, 
Marciano F, Fontana S, Pellegrino AM, Di Toro R, Pachì 
A. Blood pressure monitoring: in normotensive pregnant 
women showing intrauterine growth retardation. Chrono-
biol Sect 1998;105:31-5.

6. Cugini P, Baldoni F, De Rosa R, Pandolfi C, Colotto M, 
Leone G, Zamparelli C, Berti D, Passini B, Roncoroni 
V, Sabino D, Capria A. Higher blood pressure (baric 
impact) in normotensives with endothelial dysfunction: 
a paraphysiological status of pre-hypertension. Clin Ter 
2002;153(5):309-15.

7. Cugini P, Baldoni F, De Rosa R, Pandolfi C, Colotto M, 
Leone G, Zamparelli C, Berti D, Passini B, Roncoroni V, 
Sabino D, Capria A. The ambulatory monitoring docu-
ments a more elevated blood pressure regimen (pre-hy-
pertension) in normotensives with endothelial dysfunc-
tion. Clin Ter 2002;153(3):167-75.

8. Cornelissen G, Cugini P, Siegelova J, Fiser B, Halberg 
F. Cugini’s minimal change hypertensive retinopathy, re-
solved chronobiologically while dipping fails, support the 
concept of “pre-hypertension”. In: Halberg F, Kennerm T, 
Fiserm B, Siegelova J. (Eds.). Proceedings on “Noninvasive 
Methods in Cardiology, 2007”. Brno, Czech Republic, No-
vember 11-14, 2007. p. 55-61.

9. Cornelissen G, Halberg F, Beaty L, Kumagai Y, Hal-
berg† E, Halberg J, Lee J, Schwartzkopff O, Ot-
suka K. Cugini’s syndrome in statu nascendi. Clin Ter 
2002;160(3):e13-e24.

10. US Department of Health and Human Services. Nation-
al Institutes of Health. National Heart, Lung, and Blood 
Institute, National High Blood Pressure Education Pro-
gram. The Seventh Report of the Joint National Committee 
on Prevention, Detection, Evaluation, and Treatment of High 
Blood Pressure (JNC 7 Express). Bethesda: National Insti-
tute of  Health; 2003. (NIH Publication No. 03-5233).

11. US Department of Health and Human Services. Nation-
al Institutes of Health. National Heart, Lung, and Blood 
Institute, National High Blood Pressure Education Pro-
gram. The Seventh Report of the Joint National Committee 
on Prevention, Detection, Evaluation, and Treatment of High 
Blood Pressure (Complete Report). Bethesda: National In-
stitute of  Health; 2004. (NIH Publication No. 04-5230). 
Available from: www.nhlbi.nih.gov/guidelines/hyperten-
sion/JNC-7full.pdf.

12. Halberg F, Cornelissen G, Scarpelli PT, Maggioni C, 
Tarquini B, Cagnoni M, Otsuka K, Watanabe Y, Cugini 
P, Tamura K. Tracking blood pressure Womb-to-Tomb 
with the socially important mapping of the broad hu-
man chronome. In: Tarquini B (Ed.). Proceedings of the 
International Symposium on “Medical-Social Aspects of 
Blood Pressure Variability”. Florence: Institute of Social 
Medicine; 1990.

13. Cugini P, Leone G, Di Palma L, Battisti P, Wilson 
DW, Kawasaki,T, Tamura K, Halberg F, Cornelis-
sen G. Construction of reference standards for blood 
pressure 24-h patterns. In: International Workshop on 
Cardiovascular Disease Blood Pressure Monitoring 
from Womb to Tomb. Construction of reference stan-
dards for blood pressure 24-h patterns. The Statistician 
1990;39:285-99.

14. Cugini P, Di Palma L, Battisti P, Coppola A, Leone G, 
Cresci G, Bruscagli G, Lembo T, Angeloni A, Pelosio A. 
La pressione arteriosa di 24-h: monitoraggio non-invasivo 
ed analisi biometrica in relazione alla età. Rec Progr Med 
1991;82:463-74.

15. Cugini P, Kawasaki T, Di Palma L, Battisti P, Antonicoli 
S, Coppola A, Leone G, Uezono, K. Blood pressure mon-
itoring and chronobiometry: new reference standards and 
definitions concerning normotension and hypertension. J 
Health Sci 1989;11:145-62.

16. Julius S, Nesbitt SD, Egan BM, Weber MA, Michelson 
EL, Kaciroti N, Black HR, Grimm RH Jr, Messerli FH, 
Oparil S, Schork MA. Trial of Preventing Hypertension 
(TROPHY) Study Investigators. Feasibility of treating 
prehypertension with an angiotensin-receptor blocker. N 
Engl J Med 2006;354(16):1685-97. 

17. Grassi DG. Treating prehypertension. N Engl J Med 
2006;355(4):416.

18. Baumann M, van den Born BJ. Treating prehypertension. 
N Engl J Med 2006;355(4):416-8. author reply.

19. Nesbitt SD. Treatment options for prehypertension. 
Curr Opin Nephrol Hypertens 2007;16(3):250-5. DOI: 
10.1097/MNH.0b013e3280c8eebe

20. Ventura HO, Lavie CJ. Antihypertensive therapy for pre-
hypertension: relationship with cardiovascular outcomes. 
JAMA 2011;305(9):940-1. DOI: 10.1001/jama.2011.256

21. Guo X, Zou L, Zhang X, et al. Prehypertension: a meta-
analysis of the epidemiology, risk factors, and predictors 
of progression. Tex Heart Inst J 2011;38(6):643-52.

22. McInnes G. Pre-hypertension: how low to go and do 
drugs have a role? Br J Clin Pharmacol 2012;73(2):187-
93. DOI: 10.1111/j.1365-2125.2011.04092.x 

23. Collier SR, Landram MJ. Treatment of prehyperten-
sion: lifestyle and/or medication. Vasc Health Risk Manag 
2012;8:613-9. DOI: 10.2147/VHRM.S29138. Epub 
2012 Nov 15. 

24. Grassi G, Buzzi S, Dell’Oro R, Mineo C, Dimi-
triadis K, Seravalle G, Lonati L, Cuspidi C. Struc-
tural alterations of the retinal microcirculation in 
the “prehypertensive” high- normal blood pressure 
state. Curr Pharm Des 2013;19(13):2375-81. DOI: 
10.2174/1381612811319130005

25. Pal GK, Pal P, Nanda N, Amudharaj D, Adithan C. Car-
diovascular dysfunctions and sympathovagal imbalance 
in hypertension and prehypertension: physiological per-
spectives. Future Cardiol 2013;9(1):53-69. DOI: 10.2217/
fca.12.80

26. Pickering TG, Davidson K, Gerin W, Schwartz JE. 
Masked hypertension. Hypertension 2002;40:785-9. DOI: 
10.1161/01.HYP.0000038733.08436.98

REFERENCES


